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Executive Summary

This Section 19 (S19) Flood Investigation Report has been issued by Oxfordshire
County Council (OCC) in its capacity as Lead Local Flood Authority (LLFA). It is
based upon an investigation by OCC and Cherwell District Council (CDC) into the
floods that occurred during September 2024 in the village of Bucknell approximately
5km north-west of Bicester, Oxfordshire.

September 2024 Flood Event

It was deemed necessary to complete a formal investigation into the flood incidents
in Bucknell due to the reported internal flooding of approximately 10 properties within
Bucknell. As such the flooding that occurred met the OCC threshold for undertaking
a formal Section 19 flood investigation (Internal flooding (excluding to basements) to
five or more residential properties or businesses within an area of 1Tkm?).

Flooding was reported to have occurred on the 23rd and 24th of September 2024
due to the surcharging of the drainage systems within the settlement which comprise
a series of ditches, open channels and pipes. This caused considerable water to flow
along the surface of Middleton Road, Bainton Road and through the grounds of
private property. As it did so, it surcharged and entered a number of properties
causing extensive internal flood damage.

This investigation has included a survey of the existing surface water infrastructure
and a modelled analysis of the flows that will discharge into the village for a number
of return events. By comparing the modelled flows with the infrastructure capacity, it
can be readily seen why the surcharging and subsequent flooding took place.

This report provides a number of recommendations aimed at maintaining and
improving current systems, increasing preparedness, and identifying potential
solutions to mitigate or reduce future risks. These recommendations are summarised
below and it should be noted that any improvements must commence downstream
and progress upstream to prevent any temporary or permanent transfer of flood risk.



Recommendation Lead Consulting Time
Stakeholders | Stakeholders Frame
Local residents and Parish Council to set up a flood action group. Local residents, | OCC LLFA, Medium
Through this action group, discuss the issues and recommendations from this | Parish Council CDC, term
S19 report. Local community volunteer approaches to improve the EA, OCC
community’s ability to plan, respond and recover from flooding; linked to local JORT
community emergency plans.
Local residents to sign up for Flood Alerts and Warnings and develop a Local residents | Parish Council, | Short term
personal flood plan. OCC LLFA,
Guidance on this can be found at: CDC,
Oxfordshire County Council — Flood Toolkit EA
Explore the willingness to implement property flood resilience measures (PFR). | Property OCC LLFA, Short term
Guidance on PFR measures can be viewed through Ciria document (C790F) Owners CDC,
and a link to this document is provided below: Parish Council
https://www.ciria.org/ltemDetail?iProductCode=C790F&Category=FREEPUBS&W
ebsiteKey=3f18c87a-d62b-4eca-8ef4-9b09309c1c91
Funding in the form of grants, may be available to support the property owners
in delivering PFR measures — see Section 5.1.
Ensure that all the drainage systems in Bucknell can operate to their maximum | Landowners, Parish Council, | On-going
capacity by undertaking consistent and throughout maintenance. Thames Water, | CDC,
OCC Highways

Consider upgrading the surface water piped/ culverted systems to meet a OCC Highways, | Landowners, Medium
defined drainage design standard that balances a reasonable level of flood CDC, Parish Council | term
protection with practical feasibility and cost-effectiveness. This is to be done in | Landowners,
line with, but not restricted to, the specific recommendations outlined below. Thames Water
Clear vegetation from outfall ditch downstream of A1 and re-establish former Private CDC Short term
hard bed level at base of ditch. Landowner
There is scope to lower the level of the outfall from A3 to A1 such that the invert | CDC, OCC LLFA Medium
of the moat outfall at A3 is lowered by 400mm/500mm. This may cause the Landowner term

moat to become dry at times but would increase its storage capacity by some
200m?3 to 300m? providing much needed relief upstream. Furthermore, the



https://www.oxfordshire.gov.uk/fire-and-community-safety/emergency-planning/community-resilience
https://www.oxfordshirefloodtoolkit.com/
https://www.oxfordshirefloodtoolkit.com/
https://www.ciria.org/ItemDetail?iProductCode=C790F&Category=FREEPUBS&WebsiteKey=3f18c87a-d62b-4eca-8ef4-9b09309c1c91
https://www.ciria.org/ItemDetail?iProductCode=C790F&Category=FREEPUBS&WebsiteKey=3f18c87a-d62b-4eca-8ef4-9b09309c1c91

diameter of the outfall A3 — A1 can be increased from 150mm to 300mm
facilitating a greater rate of discharge.

The condition and nature of the 140m long culvert under the Bucknell Manor
lawn A5 — A4 is unknown and could be deformed such that its conveyance
capacity is much compromised. It is recommended that an access chamber is
constructed mid-way along it so that it can be internally surveyed both
upstream and downstream. Even if it found to be in reasonable condition its
capacity can only accommodate an event of approximately 10% AEP. If
increased to 450mm diameter its capacity would be more than doubled.

CDC,
Landowner

OCC LLFA

Medium
term

The ditch between A6 and A5 should be widened so that its section is
consistent with the diameter of the downstream culvert. The entry point at A6
should be reconfigured so that flows from the upstream pipe can be more
readily be received by it. The discharge point at A5 into the downstream culvert
should be reconfigured that flows can more readily enter the culvert.

CDC,
Landowner

OCC LLFA

Medium
term

The 300mm diameter pipe A8 — A7 — A6 is also a constriction. Being through
woodland its upsizing or duplication would be difficult but desirable.
Alternatively, a pipe (or part pipe/part open channel) should be constructed
directly between A7 and A5 thus bypassing the right-angled bends at the ditch
entry and discharge points.

CDC,
Landowner

OCC LLFA

Medium
term

The 300mm diameter pipe crossing under Bicester Road A10 — A9 is also a
constriction and directly causes upstream flooding to properties in and around
Bicester Road and New Row. Increasing its size to 450mm diameter would
more than double its capacity.

CDC,
Landowner

OCC LLFA

Medium
term

Thames Water should investigate the industrial leachate being discharged into
the head of the foul sewer in Middleton Road to assess whether the system
has sufficient capacity considering the recent flooding. If capacity is
inadequate, they should take appropriate steps to discontinue the discharge.

Thames Water

Viridor

Short term

Thames Water should investigate the impact of the suspected non-compliant
foul sewer junction (at Manhole Ref. 4703) raised by the Parish Council
provided AKT Il drainage survey report.

Thames Water

N/A

Short term
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1. INTRODUCTION

1.1 Lead Local Flood Authority (LLFA) Investigation
Section 19 of the Flood and Water Management Act (F&WMA) states:

1) On becoming aware of a flood in its area, a LLFA must, to the extent that it
considers it necessary or appropriate, investigate: -
a. which risk management authorities have relevant flood risk management

functions, and

b. whether each of those risk management authorities has exercised, or is
c. proposing to exercise, those functions in response to the flood.

2) Where an authority carries out an investigation under subsection (1) it must:
a. publish the results of its investigation, and
b. notify any relevant risk management authorities.

The LLFA have set criteria which determines when a S19 report is required. The
criteria are set out below.

LLFA/OCC Criteria

* Internal flooding (excluding to basements) to five or more residential
properties or businesses within and area of 1km?.

* Internal flooding of a business premises employing more than 10 people
within an area of 1km?2.

* Internal flooding (excluding to basements) of at least one property or
business for one week or longer.

* Flooding of one or more items of critical infrastructure, which could include
hospitals, health centres, clinics, surgeries, colleges, schools, day nurseries,
nursing homes, emergency services (police, fire, ambulance) stations,
utilities and substations.

Caused a transport link to be impassable:

* Motorways, trunk roads, Class A and B highway closures shall all be
investigated.

+ Class C highways — 10 hours or more unless the route is the only means of
access or is primary route for critical infrastructure then reduce to 4 hours.

+ Class U highways — 24 hours or more unless the route is the only means of
access or is primary route for critical infrastructure then reduce to 4 hours.

* Allrail link closures shall be investigated.

Any flooding event that a risk management authority deems significant but does not
meet the agreed thresholds should be put forward to the Agency flood group
meeting for consideration.



1.2 Site Location and Context

This report results from flooding that occurred and affected a number of properties
internally in the village of Bucknell (Figure 1.) located some 5 km northwest of
Bicester (Figure 2.) Approximately 10 properties in Bucknell reported internal
flooding during the severe rainfall event that happened between 21st September and
26th September 2024 although more may have been affected.

Location Map: Bucknell
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Figure 1 - Location map of Bucknell area where flood incidents were reported. Contains OS data © Crown
copyright AC0000851087]
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Figure 2 - Location map of Bucknell in relation to wider Oxfordshire area. Contains OS data © Crown copyright
AC0000851087]




The topography in this general locality falls from west to east. The village contains
two surface water drainage systems and a foul drainage system. The surface water
drainage systems are marked A1 — A14 and B1 — B8 on the following figures.
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Figure 3 - Catchment area and associated overland drainage pathways (DEFRA 2026). Contains OS data ©
Crown copyright AC0000851087].

A Thames Water public foul sewer runs from the railway bridge at the western end of
Middleton Road across the cross-roads in the centre of the village and then along
Bainton Road. There is a foul pumping station to the south of Bainton Road from
which sewage is pumped to Bicester for treatment (Figure 4.).

The “A” system receives run-off from an almost entirely rural catchment north-west of
the settlement, measuring 11.5 hectares (Figure 5.).

The “B” system is a Thames Water public surface water sewer and is therefore the
responsibility of Thames Water (Figure 5.). It serves mainly the impermeable
surfaces of Middleton Road itself and the properties off it, together with the adjacent
fields. The catchment area is approximately 8 hectares.


https://environment.data.gov.uk/

Thames Water drainage network
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Figure 4 - Thames Water drainage network (surface and foul) across Bucknell. Contains OS data © Crown
copyright AC0000851087.
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Figure 5 - (A) Private (Riparian responsibility) and (B) Public (Thames Water) drainage networks. Contains OS
data © Crown copyright AC0000851087.



The “A” line is in large part an open or culverted watercourse with riparian landowner
responsibilities. Downstream of A9 this is clearly the case with the riparian owner of
Bucknell Manor as far as A1. Downstream of A1 the riparian ownership and
responsibility will change to the owner of the land through which the ditch passes.

The highway crossings upstream of A8 and A9 are likely to be Highway Authority
assets. This assumption is made on the basis that at some time in the past the
Highway Authority will have constructed the culverts to allow the public to readily
pass and repass over Bicester Road. There is also anecdotal evidence that the
Highway Authority re-laid and upsized the culvert at A9 relatively recently. The
system between A12 and A14 may also be a Highway Authority asset as it is
believed this is a former highway ditch that has been piped.

The responsibility for A9 to A11 and for the Trigger Pond itself is less clear. The
Pond and the open spaces around it are not shown on the map of highways to be
highway land. It is therefore assumed they are Parish Council assets and
responsibilities.

By reference to the Thames Water record map the “B” line is shown to be a public
surface water sewer and therefore the responsibility of Thames Water. This extends
upstream from B8 for a short distance westward along Middleton Road.

The foul sewerage systems throughout the village are clearly Thames Water assets.

1.3 Previous flood events.

There are no documented records of properties having been previously flooded in
Bucknell. However, flood events are known to have occurred in 1997, 2007 and 2020
though anecdotally none were as severe as in 2024.

2. RECENT FLOOD ISSUES AND INVESTIGATION.

21 The September 2024 Flood Event

The Met Office produced a report into the September 2024 flooding which describes
the severe weather impacts across the UK at that time. Seven counties, including
Oxfordshire, recorded more than 300% of their average September rainfall
(Oxfordshire received 185mm), with September 2024 being the wettest calendar
month in Oxfordshire in a series dating back to 1836. The largest proportion of this
rain fell on 21st and 26th September, with rainfall on 23rd of September principally
contributing to the flooding detailed in this report. The very large amount of rainfall
particularly on 23rd of September led to increased surface water runoff in many
locations which very significantly overwhelmed many local drainage systems.

2.2 Rainfall data analysis.

The nearest official rainfall gauging station to Bucknell is at Bicester, approximately
3km away. The following is the verified data for the period beginning 0000hrs on 23rd
September 2024.



Table 1- Verified recorded rainfall at Bicester gauging station (DEFRA, 2025)

Period starting Cumulative Estimated Annual Exceedance
0000hrs Rainfall Probability (AEP) Range
23/09/2024 (mm)
6 hrs 46.8 1in 20 (5%) — (1 in 30) 3.3%
12 hrs 61.5 1in 30 (3.3%) — 1in 50 (2%)
18 hrs 79.5 1in 75 (1.3%) — 1in 100 (1%)
24 hrs 92.3 1in 150 (0.75%) — 1 in 200 (0.5%)
36 hrs 107.1 1in 200 (0.5%) — 1 in 500 (0.2%)
48 hrs 122.1 1in 200 (0.5%) — 1 in 500 (0.2%)
72 hrs 123.4 1in 200 (0.5%) — 1 in 500 (0.2%)

Further modest accumulations fell up to 26th September at which point the event
concluded.

A subsequent flood event occurred in November 2024, due to high ground water
levels. Though flooding was reported in the area of Bucknell, it was not as severe as
the previous flood event.

There is no river flow or river level data available that is relevant to this location.

2.3 Hydrology

The British Geological Society (BGS, 2025) maps of the locality show Bucknell to be
close to the boundary where the superficial geology changes from limestone brash to
clay. Whilst brash would normally accommodate a degree of soakage at the onset of
a rainfall event, the one in September 2024 occurred over several days. The likely
result is that the ground porosity became quickly overwhelmed causing spontaneous
run-off during much of the event. When this surface water entered the drainage
systems it quickly caused the flooding that was experienced.

24 Hydraulic Assessment

The catchments that drain through Bucknell are almost entirely undeveloped outside
the village envelope. A hydraulic analysis of the two catchments that drain through
Bucknell has been undertaken.

In Figure 5., the “A” line contains a mainly culverted system with some open channel
sections. It runs into a large lake within the grounds of Bucknell Manor. From there it
is piped for a short length before discharging to an open ditch which runs out of the
village to the east.


https://environment.data.gov.uk/hydrology/explore

The “B” line is wholly piped and also discharges to the open ditch at the extremity of
the village.

The Thames Water foul system which collects foul effluent from the whole of the
village by gravity discharges to a foul pumping station at the south of Bainton Road.
From there a rising main discharges the effluent to the Bicester sewerage system.

The severity of a rainfall event and the flow it generates in a watercourse has
historically been rated in terms of its statistical return period. However, the concept
of a 1 in 100-year event occurring once every 100 years can be misleading. A more
meaningful representation is that it has a probability of occurrence of 1% in any
year. This is technically known as a 1% Annual Exceedance Probability (AEP).

The ability of soils to retain and infiltrate rainfall depends on their porosity. An
empirical classification has been derived known as the Winter Rainfall Acceptance
Potential or WRAP. A WRAP rating of 1 indicates a high porosity soil and its ability to
infiltrate readily. A WRAP rating of 4 indicates a soil of very low porosity (or high
impermeability) and a very low ability to accept infiltration.

Using standard hydrology software known as the HR Wallingford Greenfield Run-off
Estimation Tool (HR Wallingford, 2025) the catchment has been modelled for various
WRAP ratings and the run-off for a series of increasingly severe rainfall events
estimated. The tables below show the modelled run-off in litres per second.

Table 2 -The estimated flows generated (I/s) per WRAP assumption at the Trigger Pond "A"

Storm Severity WRAP 1 WRAP 2 WRAP 3 WRAP 4
1in 1 (100% AEP) 5 16 25 42
1in 2 (50% AEP) 5 16 26 44
1in 10 (10 % AEP) 9 30 48 80
1in 30 (3.3% AEP) 12 43 68 114
1in 100 (1% AEP) 17 60 94 158
1in 200 (0.5% AEP) 20 70 110 185

The WRAP methodology is less suitable for more impermeable catchments such as
that of the Middleton Road “B” line. The alternative “Rational Method” is more
suitable and has thus been used to assess run-offs in this catchment. The Rational
Method produces a single set of figures.




Table 3 - the estimated flows at Middleton Road

Storm Severity Flows generated (I/s) per porosity assumption (WRAP)
1in 1 (100% AEP) N/A
1in 2 (50% AEP) 25
1in 10 (10 % AEP) 41
1in 30 (3.3% AEP) 51
1in 100 (1% AEP) 65
1in 200 (0.5% AEP) N/A

*100% AEP and 0.5% AEP flows are not included under the rational method hence
the N/A included within the table

The WRAP rating for any catchment is difficult to pin down precisely and will anyway
vary across it. It will also vary across the seasons and according to antecedent
conditions. However, this standard methodology provides reasonable estimates of
the flows that may be generated under increasingly rare weather conditions.

From the data that has been obtained, the pipe full capacities of each culverted
section of the drainage system have been assessed in Table 4 and Table 5. The
capacities shown assume the system to be in reasonably serviceable condition
which we know is not always the case due to transient blockages and lack of
frequent maintenance. Relevant notes are appended within Table 4.

Table 4 - the pipe full capacities of each culverted section of the drainage system A

Culverted Pipe size Gradient/ | Length Capacity Notes
sections on (mm) Fall (m) assuming
Figure 3 reasonable
conditions
(I/s)
A1 -A2 150 1in 32 11 27 Good condition
A2 — A3 150 1in 36 18 26 Good condition
A4 — A5 300 approx. 1in 400 140 49 Poor condition.
Likely partly
collapsed.
Unable to
survey due to
deformities and
blockages




A5 — A6

Varies w ~
1200

d~ 1200

1in 188

77

~ 440

Generally good
condition.
Capacity

approximate
because of
varying section

A6 — A7

300

1in 146

35

81

Unable to
survey. Tree
root infestation
likely

A7 - A8

300

1in 236

52

64

Unable to
survey. Tree
root infestation
likely

A8 — A9

Varies w ~
1000

D~ 750

1in 143

50

~ 595

Generally good
condition.
Capacity

approximate
because of
varying section

A9 - A10

300

1in 46

12

27

Good condition

A10 - A11

225

1in 350

21

26

Good condition




Table 5 - the pipe full capacities of each culverted section of the drainage system B

Culverted Pipe | Gradient/Fall | Length | Capacity assuming Notes
sections on | size (m) reasonable
Figure 3 (mm) conditions (I/s)
B1 - B2 150 1in 145 55 19 Good condition
B2 — B3 150 1in 163 80 18 Good condition
B3 -B5 150 1in 271 84 13 Unable to access
B4
B5 - B6 150 1in 163 44 18 Assumed good
condition. Through
woodland so may
be subject to root
infestation
B6 — B7 150 1in 110 45 22 Assumed good
condition. Through
woodland so may
be subject to root
infestation
B7 — B8 150 1in 57 27 32 Good condition

The 150mm public sewer which flows from west to east along Middleton Road was
also observed to surcharge resulting in the flood water containing diluted sewage.
This will have occurred due to ground water infiltration at certain locations but likely
more due to surface water inflows. When surface water lies on the ground for any
length of time it will inevitably find its way into any drainage that is available including
foul drainage systems.

Moreover, the head of the Middleton Road public foul sewer close to the railway
bridge receives pumped processed effluent from the Viridor waste management site
at Dewars Farm Middleton Stoney. This occurs under licence from Thames Water.
As part of this investigation the extent to which these flows are entering the public
sewerage system was observed. The flows were observed to be continuous and at a
rate of not less than half the capacity of the 150mm diameter sewer at all times. This
was further increasing the volume of water in the system.

10




3. CONCLUSIONS

e The Trigger Pond “A” Catchment

From the known superficial geology of the catchment and from experience the WRAP
rating of The Trigger Pond catchment is likely to be of the order of WRAP 2. This is a
readily draining soil under normal conditions but one in which its porosity can become
overwhelmed in severe rainfall events as clearly occurred in September 2024.

At its peak the severity of the September 2024 event is believed to have been
approaching 0.5% AEP thereby generating of the order of 70 I/s in this catchment.

It can be seen from Table 6 that even assuming all the piped sections to be in good
conditions almost all would have surcharged. This would also have occurred in much
less severe events.

The condition of the 140m long stone culvert A4 — A5 is of concern as its capacity may
be severely compromised by structural blockages and deformities which prevented
any internal inspection of it.

The system around A6 — A11 is critical to the properties known to have flooded in New
Row and Bicester Road. However, no section or sections can be taken in isolation
since as soon as one section become surcharged there is an immediate and
compounded effect on others.

Table 6 - Middleton Road ‘B’ catchment Comparison of modelled flow (table 2) against culvert capacity (table 4)

Modelled Location Culvert Capacity assuming
Catchment reasonable conditions (I/s)
Flow (I/s)
A1-A5 27-49
70 A5-AG 440
AG6-A8 64-81
A8-A9 595
A9-A11 26-27

e The Middleton Road “B” Catchment and the Thames Water Foul Sewerage
System

The foul and surface water drainage systems in Middleton Road clearly interacted
very quickly at the onset of the September 2024 event. It can be seen from Table 7
that the catchment was generating at least 65 I/s, yet the capacity of the sewerage
systems ranged from 13l/s to 32l/s. As such, surcharging and flooding were inevitable.

11



Table 7 - Middleton Road ‘B’ catchment Comparison of modelled flow (table 3) against culvert capacity (table 5)

Modelled Location Culvert Capacity across sewage
Catchment Flow network (I/s)
(I/s)
65 B1-B8 13-32

Again, not only should individual drainage sections not be taken in isolation, nor
should the adjoining catchments in Bucknell. When one suffers severe surcharging, it
will immediately impact its neighbours. This will remain the case unless the
circumstances are significantly improved.

It was observed that approaching and sometimes exceeding half the hydraulic
capacity of the Thames Water foul sewers in Middleton Road and Bainton Road is
routinely taken by the pumped process discharges from the Viridor waste
management site. This is clearly affecting the ability of the sewers to accommodate
the domestic effluent for which the system was designed and also the low levels of
ground and surface water than a 60-year-old foul system might reasonably be
expected to convey. It is understood that Viridor do not have a permit or licence to do
this.

e General

At its peak the event of September 2024 exceeded most current and historic drainage
design standards. A balance has to be struck between what can be considered a
reasonable degree of flood protection against what can be achieved in practice at an
affordable cost.

This investigation has clearly demonstrated the constraints of the Bucknell drainage
systems even under optimum pipe and ditch conditions. As a starting point it is
essential that the maximum benefit is gained from what already exists.

12



4. RIGHTS AND RESPONSIBILITIES

4.1 Communities & Residents

Communities may consist of the Town or Parish Council, Flood Forum, Community
Group and affected residents, amongst others.

Communities and residents who are aware that they are at risk of flooding should
take action to ensure that they and their properties are protected.

Community resilience is important in providing information and support to each
other if flooding is anticipated. Actions taken can include subscribing to MET Office
email alerts for weather warnings, nominating a Community Flood Warden,
producing a community flood plan, implementing property level protection and
moving valuable items to higher ground. Finally, individual households can create
their own personal flood plans, such as collating important documents for quick
removal from the property, torches, waterproof clothing etc.

Oxfordshire County Council has produced a number of flood guides covering
various subjects, some of which relate to this type of flood incident.

4.2 Lead Local Flood Authority (LLFA)

As stated within the introduction section, OCC as the LLFA has a responsibility to
investigate flood incidents under Section 19 of the F&WMA.

The LLFA also has a responsibility to maintain a register of assets which have a
significant effect on flooding from surface runoff, groundwater or ordinary
watercourses (non-Main River) as detailed within Section 21 of the F&WMA. The
register must contain a record about each structure or feature, including the
ownership and state of repair. OCC is also required to keep a record of flooding
hotspots across the county.

OCC'’s practices relating to third party assets is to notify third party owners of their
asset forming part of a flood risk system and assist by advising those third-party
owners on the condition of their assets and their maintenance responsibilities.

As LLFA, OCC will be looking for support from other risk management authorities,
communities and individual homeowners to ensure flood incidents are reported, and
any assets which have a significant effect on flood risk are recorded on the asset
register.

While OCC can suggest possible causes of flooding and make recommendations to
ensure flood risk is mitigated as far as possible, the F&WMA does not provide OCC
with the mandate or funding to act on identified causes of flooding or force risk
management authorities to undertake any recommended actions.

4.3 Highway Authority (Oxfordshire Highways)

Oxfordshire Highways have a duty to maintain the highway under Section 41 of the
Highway Act 1980 but subject to the special defence in Section 58.
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New highway drainage systems are designed to Highways England’s Design
Manual for Roads and Bridges (Volume 4, Section 2). They are only required to be
constructed to drain surface water runoff from within the highway catchment rather
than from the wider catchment.

There are historic drainage systems in historic highways which can become the
responsibility of the Highway Authority due to dedication, as opposed to adoption.
These drainage systems may not have been designed to any standard.

Oxfordshire Highways undertake regular highway drainage cleansing. ldentify and
develop a detailed plan of their assets.

If flooding occurs OCC will assess the capacity of the highway assets and identify
any areas with insufficient capacity for draining runoff from the highway. Where this
leads to flood risk to properties improvement works should be considered.

Oxfordshire highways should assess the suitability of third-party drainage systems
accepting discharge from Highway Drainage systems and report any unsatisfactory
areas to the relevant Risk Management Authorities.

4.4  Water Authority — Thames Water Utilities (TW)

Water and sewerage companies are responsible for managing the risks of flooding
from surface water, foul water or combined sewer systems. Public sewers are
designed to protect properties from the risk of flooding in normal wet weather
conditions. However, in extreme weather conditions there is a risk that sewer
systems can become overwhelmed and result in sewer flooding.

Sewerage undertakers have a duty, under Section 94 of the Water Industry Act
1991, to provide sewers for the drainage of buildings and associated paved areas
within property boundaries. Since the 1st October 2011 the majority of private
sewers and lateral drains in England and Wales were transferred into public
ownership, meaning they are now the responsibility of the relevant sewerage
undertaker.

A public sewer is a conduit, normally a pipe that is vested in a Water and Sewerage
Company or predecessor, that drains two or more properties and conveys foul,
surface water or combined sewage from one point to another, and discharges via a
positive outfall.

There is no automatic right of connection for other sources of drainage to the public
sewer network. Connection is therefore discretionary following an application to
connect.

4.5 Cherwell District Council (CDC)

District Councils have powers under Section 14 of the Land Drainage Act 1991
(LDA) to undertake flood risk management works on ordinary watercourses (non-
Main River) where deemed necessary.
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Under Section 20 of the LDA, District Councils have the powers to (by agreement of
any person and at that person’s expense) carry out any drainage work which that
person is entitled to carry out. Agreement may not be required in certain
emergency or legally upheld situations.

CDC also has delegated authority from OCC LLFA to serve notice on persons
requiring them to carry out necessary works to maintain the flow of ordinary
watercourses under Section 25 of the LDA and receives funding from the LLFA to
do this.

The District Council is the Planning Authority and has a role in Building Control and
the Building Regulations.

4.6 Environment Agency (EA)

The EA is responsible for taking a strategic overview of the management of all
sources of flooding and coastal erosion. This includes setting the direction for
managing the risks through national and strategic plans; providing evidence and
advice to inform Government policy and support others; working collaboratively to
support the development of risk management skills and capacity; and providing a
framework to support local delivery.

The EA also has operational responsibility for managing the risk of flooding from
main rivers. Main rivers are usually larger river and streams and include all
watercourses defined on the main river map.

The responsibility for maintenance and repair of rivers lies with the riparian owner,
but the EA have permissive powers to carry out maintenance work on main rivers
under Section 165 of the Water Resources Act 1991 (WRA).

The EA encourage third party asset owners to maintain their property in appropriate
condition and may take enforcement action on a prioritised basis where it is
appropriate. They may also consider undertaking maintenance or repair of third-party
assets only where it can be justified in order to safeguard the public interest and
where other options are not appropriate.

Further remit of the EA includes;

e preparing preliminary flood risk assessments and flood risk management
plans for flooding from main rivers, reservoirs and the sea (Flood Risk
Regulations 2009)

e warning and informing (Ministerial Direction to the National Rivers Authority,
1996)

e regulating activities that may affect the risk of flooding from main rivers
(Environmental Permitting Regulations (England and Wales) Regulations
2016)

e Carrying out surveys and mapping (Flood Risk Regulations 2009, Water
Resources Act 1991)
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¢ reporting to the minister on flood and coastal erosion risk and how the
national and local strategies are being applied by all of the authorities
involved (FWMA, 2010)

e acting as a statutory consultee for planning authorities providing advice on
planning applications, local plans and environmental assessments regarding
flood risk from main rivers and the sea (Town and Country Planning
(Development Management Procedure) (England) Order 2015)

4.7 Landowners & Developers

Landowners are responsible for the drainage of their land and controlling any
movement of sediment from their land. Legally, owners of lower-level ground have
to accept natural land drainage from adjacent land at a higher level. The exception
to this is where the owner of the higher-level land has carried out “improvements”
such that the runoff from the land cannot be considered “natural’.

Agricultural practices by landowners can be considered as “improvements” to the
land, so that cultivation of crops or other land uses can take place. Mitigation works
are required on improved land to account for the change in natural land drainage
and changes to surface water runoff this can create.

Landowners and developers are responsible for working with the Local Planning
Authority to ensure that their development is completed in accordance with the
planning permission and all conditions that have been imposed.

Advice for developers is available on the Oxfordshire Flood Toolkit.

Advice and support is available for landowners on how to manage and reduce run-
off from the land from Natural England, Catchment Sensitive Farming advisors,
catchment partnerships and local famer clusters
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5. RECOMMENDATIONS

5.1 General

Listed below are the recommendations arising from this formal Section 19 Flood
Investigation Report. All the actions are initial recommendations that require
discussion with relevant stakeholders to determine their feasibility.

It is important to note that it is for the relevant responsible body or persons to
assess each recommendation in terms of the legal obligation, funding, resource
implications, priority and cost/benefit analysis of undertaking such action.

The recommendations may be included within the action plan linked to the Local
Flood Risk Management Strategy or in the relevant risk management authority’s
future work programmes, as appropriate.

Authorities should work together Look into funding opportunities to carry out the
listed actions. There are multiple funding sources which could contribute to
schemes and improvement works going forward. The majority schemes will require
elements of partnership working and contributions to be successfully funded. They
are likely to need to provide multiple benefits such as improving flood resilience
whilst also managing water levels, reducing drought risks, helping nature recovery
as well as climate adaptation.

There are several funding options available which can be explored through multi
agency working groups such as,

* Flood & Coastal Erosion Risk Management (FCERM)
* Flood Defence Grant in Aid (FDGIA)
* Local Levy Regional Flood and Coastal Committee (RFCC)
+ DEFRA Natural Flood Management Funding
*  Woodland Creation Grants
» Agricultural & Environmental Schemes (Countryside Stewardship)
Funding sources relating to development and regeneration, such as section
106 agreements, Community Infrastructure Levy (CIL) and New homes
bonus
* Non-government organisations and charitable trusts
*  Community fundraising and events
» Lotteries (Heritage Lottery Fund, Big Lottery, Arts Council)
* Volunteering
+ Grants from other government departments, such as, MHCLG, DfT, DfE (for
example, Flood Resilient Schools)
* UKRI - the research councils funding
* Business in the community
Green recovery challenge fund
Partnership funding (for example, contributions from partners, local authorities,
businesses and communities etc. It is essential that any improvements must
commence downstream and progress upstream to prevent any temporary or

permanent transfer of flood risk.
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5.2 Main Recommendations
Recommendation Lead Consulting Time Frame
Stakeholders | Stakeholders
Local residents and Parish Council to set up a flood action group. Local OCC LLFA, Medium term
Through this action group, discuss the issues and recommendations from this S19 residents, CDC,
report. Local community volunteer approaches to improve the Parish Council | EA, OCC
community’s ability to plan, respond and recover from flooding; linked to local JORT

community emergency plans.

Local residents to sign up for Flood Alerts and Warnings and develop a personal flood Local residents | Parish Council, | Short term
plan. OCC LLFA,

Guidance on this can be found at: CDC,

Oxfordshire County Council — Flood Toolkit EA

Explore the willingness to implement property flood resilience measures (PFR). Property OCC LLFA, Short term
Guidance on PFR measures can be viewed through Ciria document (C790F) and a link | Owners CDC,

to this document is provided below: Parish Council
https://www.ciria.org/ltemDetail?iProductCode=C790F&Category=FREEPUBS&WebsiteKey

=3f18c87a-d62b-4eca-8ef4-9b09309c1c91

Funding in the form of grants, may be available to support the property owners in

delivering PFR measures — see Section 5.1.

Ensure that all the drainage systems in Bucknell can operate to their maximum capacity | Landowners, Parish Council, | On-going

by undertaking consistent and throughout maintenance.

Thames Water,
ocCcC

CDC,

Highways
Consider upgrading the surface water piped/ culverted systems to meet a defined OocCC Landowners, Medium term
drainage design standard that balances a reasonable level of flood protection with Highways, Parish Council
practical feasibility and cost-effectiveness. This is to be done in line with, but not CDC,
restricted to, the specific recommendations outlined below. Landowners,

Thames Water
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Clear vegetation from outfall ditch downstream of A1 and re-establish former hard bed Private CDC Short term
level at base of ditch. Landowner

There is scope to lower the level of the outfall from A3 to A1 such that the invert of the CDC, OCC LLFA Medium term
moat outfall at A3 is lowered by 400mm/500mm. This may cause the moat to become Landowner

dry at times but would increase its storage capacity by some 200m? to 300m? providing

much needed relief upstream. Furthermore, the diameter of the outfall A3 — A1 can be

increased from 150mm to 300mm facilitating a greater rate of discharge.

The condition and nature of the 140m long culvert under the Bucknell Manor lawn A5 — CDC, OCC LLFA Medium term
A4 is unknown and could be deformed such that its conveyance capacity is much Landowner

compromised. It is recommended that an access chamber is constructed mid-way along

it so that it can be internally surveyed both upstream and downstream. Even if it found to

be in reasonable condition its capacity can only accommodate an event of approximately

10% AEP. If increased to 450mm diameter its capacity would be more than doubled.

The ditch between A6 and A5 should be widened so that its section is consistent with the | CDC, OCC LLFA Medium term
diameter of the downstream culvert. The entry point at A6 should be reconfigured so that | Landowner

flows from the upstream pipe can be more readily be received by it. The discharge point

at A5 into the downstream culvert should be reconfigured that flows can more readily

enter the culvert.

The 300mm diameter pipe A8 — A7 — A6 is also a constriction. Being through woodland CDC, OCC LLFA Medium term
its upsizing or duplication would be difficult but desirable. Alternatively, a pipe (or part Landowner

pipe/part open channel) should be constructed directly between A7 and A5 thus

bypassing the right-angled bends at the ditch entry and discharge points.

The 300mm diameter pipe crossing under Bicester Road A10 — A9 is also a constriction | CDC, OCC LLFA Medium term
and directly causes upstream flooding to properties in and around Bicester Road and Landowner

New Row. Increasing its size to 450mm diameter would more than double its capacity.

Thames Water should investigate the industrial leachate being discharged into the head | Thames Water | Viridor Short term
of the foul sewer in Middleton Road to assess whether the system has sufficient capacity

considering the recent flooding. If capacity is inadequate, they should take appropriate

steps to discontinue the discharge.

Thames Water should investigate the impact of the suspected non-compliant foul sewer | Thames Water | N/A Short term

junction (at Manhole Ref. 4703) raised by the Parish Council provided AKT Il drainage
survey report.
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5.3 Communities and Residents

These include Town/Parish Council, Flood Forum, Community Group, landowners
and affected residents.

Nominate Community Flood Wardens to help coordinate the following:

e Preparing Household Emergency Plans for vulnerable properties in this area.

e Regularly inspecting ditches and pipework in the area of flood risk. Report
blockages or other issues to the landowner and the LLFA.

e Explore options for property level protection and implement any
recommendations. This could include additional drainage at the rear of
properties, self-sealing air bricks and flood barriers.

e More information is available on the Flood Warden page.

Information on property flood resilience measures for Home Owners, Communities
and Businesses can be found on the Flood Toolkit’s Prevention page.

Residents should check whether they are at risk of flooding by using the long term
flood risk service. If they are at risk of flooding they should sign up for flood

warnings.
Permanent measures such as installing floodgates, raising electrical sockets and

using flood resistant material when doing building work should be considered.
Cherwell District Council, Oxfordshire County Council and the Environment Agency
can provide advice on these matters, and more information can be found at the
Flood Toolkit’s preparation page, or the National Flood Forum.

Explore community wide solutions (e.g. attenuation areas, overflow routes, tree
planting). Use the Flood Toolkit Funding Tool to find sponsors who may be willing
to help fund improvement projects.

Continue to report flood incidents to the Lead Local Flood Authority. Endeavour to
obtain as much evidence of flood events as possible, such as photographic and
video evidence.

Residents to explore obtaining Government subsidised flood insurance via FloodRe.

5.4 Lead Local Flood Authority (LLFA)
LLFA team to work with the Joint Oxfordshire Resilience Team (JORT) and the EA
to set up and support a community-based Flood Warden Network.

Assist the JORT, the EA and other flood management authorities to support the
community in the production of a Community Flood Plan and provide advice to
residents on how to explore options for property level protection.

Inform owners of the drainage systems and watercourses within the overall surface
water catchment area of their legal responsibilities.

20


https://www.oxfordshirefloodtoolkit.com/flood-wardens/
https://www.oxfordshirefloodtoolkit.com/risk/prevention/
http://www.oxfordshirefloodtoolkit.com/risk/prevention
https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://check-for-flooding.service.gov.uk/alerts-and-warnings
https://check-for-flooding.service.gov.uk/alerts-and-warnings
https://www.oxfordshirefloodtoolkit.com/emergency/preparation/
https://nationalfloodforum.org.uk/?gad_source=1&gad_campaignid=19741720313&gclid=EAIaIQobChMI_ZDH2-2FkgMVuJRQBh0iQSv6EAAYASAAEgL7EvD_BwE
https://www.oxfordshirefloodtoolkit.com/risk/funding/
https://www.oxfordshirefloodtoolkit.com/emergency/report-flood/
https://www.floodre.co.uk/

Re-establish the Agency flood group meetings to discuss problems and to look at
strategies to combat flooding due to Climate Change. Have periodic meetings with
the local flood group to discuss the issues and recommendations with
representatives from key authorities.

Work with CDC in looking at opportunities for partnership working to explore
schemes to manage flows upstream such as nature-based solutions and through
the retrofitting of SuDS in the urban area.

5.5 Highway Authority (Oxfordshire Highways)

Regularly check and maintain highway assets throughout Bicester in line with their
current maintenance regimes. Add detailed information of the assets to the OCC
Asset Register.

Assess the capacity of the highway assets with support from the LLFA and CDC to
identify any areas with insufficient capacity for draining runoff from the highway.
Where this leads to flood risk to properties improvement works must be considered.

Assess the suitability of third-party drainage systems accepting discharge from
Highway Drainage systems and report any unsatisfactory areas to the relevant Risk
Management Authorities. Work with the community and LLFA to clarify ownership
and maintenance responsibilities for watercourses, particularly where these are
located within or near to the highway.

5.6 Cherwell District Council

Continue to consult with the Environment Agency and Lead Local Flood Authority as
required in respect to planning applications for new developments to reduce flood
risk. Aim to ensure that all works are carried out in accordance with the approved
plans and documents.

Review the planning policies relating to developments in the vicinity of the flooding
incident, together with any flood risk assessments and drainage designs. Consider
contacting the developers to take action in the event that any items relating to
surface water drainage and flood risk are not evident or ineffective in the final
developments or in the construction period.

Utilise their enforcement powers under Section 25 of the Land Drainage Act 1991
where it is considered that riparian owners are failing to maintain ordinary
watercourses in their ownership to the approval of the LLFA.

Continue regular maintenance of their Ordinary watercourse Assets, in line with
current maintenance regimes.

Endeavour to assist other flood risk management authorities and landowners in the
preparation of a detailed plan of assets relating to drainage and flood risk, to share
with the LLFA and the community.
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Support landowners to investigate private drainage and check for blockages and
defects with remedial works to be carried out where necessary.

Continue to support homeowners and businesses in providing individual property
level protection.

5.7 Landowners and Developers

Developers should work with local authorities to ensure all development is
completed in accordance with approved plans and documents, and planning policy.

Landowners should undertake regular inspection and maintenance of their drainage
systems in accordance with a defined maintenance regime. Further, they should
identify and develop a detailed plan of their assets to share with the LLFA, other
flood risk management authorities and the community.

Landowners should assess the capacity of their drainage systems and identify any
areas with insufficient capacity for the collection, conveyance, storage and disposal
of surface water. Where this could lead to runoff to the public highway or nuisance

to third party private property, improvement works should be considered.

Landowners who are riparian owners are responsible for carrying out work to
maintain the natural flow of water in the relevant watercourse. Such work will
include the removal of significant blockages and the removal of vegetation if it is
causing premature flooding to third party land and or property.

Review the library of flood guides on the Oxfordshire Flood Toolkit.

Agricultural landowners should carry out work to their land to reduce surface water
runoff. These include following principles of good soil husbandry and providing land
drainage systems such as ditches.

These works help to retain the natural land drainage regime and provide the best
soil conditions for the continued agricultural use of the land. Examples of good
practice for reducing surface water runoff from agricultural land are:

¢ Ploughing fields in a perpendicular direction to the slope of the land, reducing
the effect of channelling of water over the land when it rains

e Using techniques and machinery to limit compaction of soils

e Growing crops that match the capability of the land, particularly in relation to
the timings of activities and not overworking soils through the year

¢ Providing new ditches, sub-soil drainage and outfalls, and reinstating and
regularly maintaining existing ditches. Old existing ditches may be completely
filled and difficult to see. The type of soil make-up, type of flora and overall lie
of the land can help to determine the routes of filled in historic ditches

e Preventing changes to the levels of the land that would cause channelling of
surface water to a single point where this would not naturally occur.
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It should be noted that following good practice for managing surface water runoff
cannot completely remove the risks of natural land drainage and the associated
quantities and flow routes of runoff that can cause flooding.

6. DISCLAIMER

The findings of the report are based on a subjective assessment of the information
available by those undertaking the investigation and therefore may not include all
relevant information. As such it should not be considered as a definitive assessment
of all factors that may have triggered or contributed to the flood event.

Any recommended actions outlined in this FIR will be for the relevant responsible
body or persons to assess in terms of resource implications, priority and
cost/benefit analysis of the proposal. Moving forward, these may be included in the
Action Plan linked to the Local Flood Risk Management Strategy or in the relevant
risk management authority’s future work programme as appropriate.

The opinions, conclusions and any recommendations in this Report are based on
information provided to CDC and Oxfordshire County Council.

The opinions, conclusions and any recommendations in this report are based on
conditions encountered and information reviewed at the time of preparation, and
CDC and Oxfordshire County Council expressly disclaims responsibility for any
error in, or omission from, this report arising from or in connection with those
opinions, conclusions and any recommendations.

The implications for producing Flood Investigation Reports and any consequences
of blight have been considered. The process of gaining insurance for a property
and/or purchasing/selling a property and any flooding issues identified are
considered a separate and legally binding process placed upon property owners
and this is independent of and does not relate to the information in this report
highlighting flooding to properties at a street level.

Cherwell District Council or Oxfordshire County Council do not accept any liability for
the use of this report or its contents by any third party.
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7. ACRONYMS
AEP Annual Exceedance Probability

CDC Cherwell District Council

OCC Oxfordshire County Council

EA Environment Agency

TW Thames Water

FIR Flood Investigation Report

F&WMA Flood and Water Management Act 2010
LDA Land Drainage Act 1991

LLFA Lead Local Flood Authority

SuDS Sustainable Drainage Systems

WRA Water Resources Act 1991

8. USEFUL LINKS

e EA — Check your long-term flood risk service

EA - How to reduce flood damage by adapting property
EA - Prepare your Property for Flooding

EA - Sign up for flood warnings

EA - Up to date information on flood alerts & warnings
Flood and Water Management Act 2010

Highways Act 1980

e Land Drainage Act 1991

e Oxfordshire County Council Community Resilience

e Oxfordshire County Council Community Resilience

e Oxfordshire County Council Flood Toolkit

e Oxfordshire County Council Flood Toolkit

e \Water Resources Act 1991

9. USEFUL CONTACTS

Oxfordshire County Council — Lead Local Flood Authority:
Email: floodmanagement@oxfordshire.gov.uk
Website: Flood Toolkit

Oxfordshire County Council Highways:
Tel: 0345 310 1111
Website: FixMyStreet


https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/guidance/adapting-your-home-or-business-to-the-risk-of-flooding
https://www.gov.uk/guidance/adapting-your-home-or-business-to-the-risk-of-flooding
https://www.gov.uk/guidance/adapting-your-home-or-business-to-the-risk-of-flooding
https://www.gov.uk/guidance/adapting-your-home-or-business-to-the-risk-of-flooding
https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://www.legislation.gov.uk/ukpga/2010/29/contents
https://www.legislation.gov.uk/ukpga/1980/66/contents
https://www.legislation.gov.uk/ukpga/1991/59/contents
https://www.oxfordshire.gov.uk/fire-and-community-safety/emergency-planning/community-resilience
https://www.oxfordshire.gov.uk/fire-and-community-safety/emergency-planning/community-resilience
https://www.oxfordshirefloodtoolkit.com/
https://www.oxfordshirefloodtoolkit.com/
https://www.legislation.gov.uk/ukpga/1991/57/contents
https://www.oxfordshirefloodtoolkit.com/
https://www.oxfordshirefloodtoolkit.com/
http://www.fixmystreet.oxfordshire.gov.uk/
http://www.fixmystreet.oxfordshire.gov.uk/

Environment Agency:

General Tel: 03708 506 506 (Mon-Fri 8-6) Call charges
apply. Incident Hotline: 0800 807060 (24 hrs)
Floodline: 0345 988 1188

Email: enquiries@environment-agency.gov.uk

Thames Water:
Emergency Tel: 0800 316 9800 (select option 1)

Website: Thames Water Report a Problem
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