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1.0 Introduction
This documents provides;




an explanation of why the Environment Agency is looking at reducing flood risk in Reading
and Caversham.
an overview of our approach to flood risk management schemes.
a summary of how we have selected options and why other options have not been
progressed.

1.1 Why we are looking at flooding in Reading and

Caversham
There is a long history of flooding along the River Thames including in Reading and Caversham. With
climate change it is likely that we will see larger and more frequent flooding in this area. This long
history of flooding is shown by geology of the area with much of Caversham built on the silt and
alluvium deposited by the river over thousands of years.
Our flood modelling shows that over 700 properties are currently at risk of flooding from the River
Thames in Caversham and north Reading. With climate change this number will rise. This makes it
the largest community at risk from the Thames without existing or proposed flood defences.
Homes and businesses in low lying areas of Caversham flooded in 2014 and 2003. Houses were
surrounded by floodwater and a number of roads were closed to vehicles. In 2003 Napier Road,
Amersham Road, Paddock Road, Send Road and Piggott’s Lane were closed, some for as long as 5
days.
Reading last had a major flood in 1947 when much of Lower Caversham was flooded. This flood was
in part caused by snow melt across the Thames river catchment but a flood of this size could also
happen just from rainfall, as happened in 1894, when flood levels were even higher on the Thames.
If water had continued rising just a little further in 2003 or 2014 Reading and Caversham would have
suffered much worse flooding. The highest river level at Caversham Lock in 2003 was 37.01m aOD
(above Ordnance Datum). In 1947 it was only 30cm higher, 37.32m aOD, which flooded large parts of
Lower Caversham.
With more extreme weather due to climate change we expect to see more extreme rainfall, which
increases the likelihood of more frequent and bigger floods.

Figure 1-1 Superficial geology. Yellow areas show where the River Thames and River Kennet have deposited silt
(dark yellow) and alluvium (light yellow) over thousands of years

The Environment Agency leads the risk-based management of flooding from main rivers, including the
River Thames, and the sea. It looks at where flood risk can be reduced and brings forward potential
flood alleviation schemes, and provides a flood warning service to support people to prepare for and
respond to floods. We work with Lead Local Flood Authorities and local communities to shape
schemes which respond to local priorities.
We are therefore looking now at how the risk in Reading could be managed, rather than wait until
after another severe flood.

1.2 Project Background
The Environment Agency has set out its approach to flood risk management in the River Thames
Catchment in the Thames Catchment Flood Risk Management Plan (2009). In it we explain our
planned approach to managing risk across the catchment, and set policies for these.

Figure 1-2 Thames Catchment Flood Management Plan – Policy for each sub area

Reading is covered by Policy 5: Areas of moderate to high flood risk where we can generally take
further action to reduce flood risk
We have assessed the potential for reducing flood risk in Reading from the River Thames before,
most recently in 2010 as part of a Reading Strategy. At that time data collected in relation to the
2003 flood indicated that fewer properties in Reading and Caversham suffered internal flooding than
expected based on the modelling of the time. Preliminary analysis of the available data indicated that
the 2003 flood in Reading was around a 1 in 20 (5%) annual probability flood i.e. a flood which has a
5% chance of happening in any given year. However, previous modelling indicated that several
hundred properties would be flooded in a 1 in 20 flood. Before proceeding with the main strategy we
concluded that further work should be done to resolve this anomaly and identify the scale of the
flooding problem in Reading. The work carried out was:



to review and revise the flood hydrology for the Thames at Reading
to clarify a number of hydraulic modelling issues

The flood modelling done as part of the project supported the initial finding that fewer properties than
previously thought would be affected during a 1 in 20 year of 5% annual probability flood. Based on
the new information and funding criteria at the time it was decided a scheme was not viable. However,
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this funding criteria has since changed. The current scheme proposals look to protect more of the
community and could be partly funded by central government, making a scheme now potentially
viable.
Through work since 2010 we now have a much better understanding of the level of flood risk in
Reading from the River Thames and will continue to refine this throughout the project. We requested
funding from the Thames Regional Flood and Coastal Committee (RFCC) to look again at what can
be done to reduce the risk of flooding in Reading. The RFCCs role includes ‘encouraging efficient,
targeted and risk-based investment in flood and coastal erosion risk management that represents
value for money and benefits local communities’. The RFCC had allocated £5m Local Levy towards
this project with a further £6m allocated from the government’s national flood defence budget, Flood
and Coastal Erosion Risk Management Grant in Aid (FCERM GiA). These allocations assumed the
project would be delivered within the current 6 year capital funding cycle, ending in March 2021. The
current funding has been revised to reflect a slowing down in the project with delivery now outside the
current funding cycle. Local Levy allocation is now £2.35m, with a further £0.65m has been allocated
from the FCERM GiA budget. This reflects forecast project costs to the end of the current funding
cycle. The total cost of a scheme is currently estimated to be around £30 to £35m. Further funding will
be required before a scheme could be built.

Figure 1-3 – Map of the current fluvial flood risk in the Reading and Caversham

2.0 How the Environment Agency carries out
projects
The Environment Agency has a strategic overview of flood risk in England. The way we carry
out flood risk management schemes is guided by the “Flood and Coastal Erosion Risk Management:
Appraisal Guidance” (FCERM-AG, hereafter). We also have to adhere to the “HM Treasury Green
Book”, HM Treasury guidance on how to appraise and evaluate policies, projects and programmes.
These documents set out the frameworks for us to compare benefits, costs, the standards of
protection (SoP) for schemes and how to select the ‘Preferred Option’ of any scheme. This process is
to ensure the best use of current national £2.6 billion investment of public money from government for
flood risk management schemes between 2015 and 2021 and a consistent approach to all schemes.
This also outlines the scale and type of benefit a scheme must deliver in order to attract Flood and
Coastal Erosion Risk Management Grant in Aid (FCERM GiA, hereafter), funding from central
government for flood risk management capital projects (projects resulting in a flood risk asset).
The Reading Caversham scheme is currently (Spring 2020) at Gateway 1.

2.1 Project Initiation (Gateway 0)
When we identify a community that is identified as being at risk of flooding, we complete an Initial
assessment. In this assessment, no new survey is carried out, and a high level assessment of
benefits that the project could achieve based on existing modelled flood outlines. We create a long list
of options based on the known characteristics of the area at risk. For example, these are;







Available space;
Catchment size;
Response time of catchment to rain and duration of flooding;
Current maintenance arrangements;
Existing structures;
Current ground conditions;

Using this information we are able to discount some options as being inappropriate for that location.
(Long list to short list summary for Reading and Caversham scheme is included as Appendix 1.)

2.2 Setting Strategic Objectives (Gateway 1)
The Reading Caversham scheme is currently (Spring 2020) at Gateway 1. Following feedback from
the community, some additional work on aspects usually undertaken after Gateway 2 have been
brought forward to Gateway 1. This includes some additional early work on landscape assessments.
If the Initial Assessment identifies viable options, we check that the short listed options fit within
national and local strategies for flood risk. If this is the case, we seek approval to complete a detailed
appraisal of the scheme. This is where we;




Revisit the long list of options to make sure assumptions on site constraints outlined in the
Initial Assessment are correct;
Carry out environmental surveys of the area;
Carry out ground investigation for;
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Soil strength;
Material;
Presence of contamination;
Groundwater level;
Carry out structural investigation of key structures;
Check for buried services (telephone, electric, gas and water);
Complete detailed economic assessment of options;
Economic benefits;
Damages avoided by the scheme;
Costs of the scheme;
Update Hydraulic Modelling to assess impacts and benefits of the short listed options;
If impacts of the scheme are identified further work is carried out to assess whether this can
be mitigated.
Engage the communities with the short list of options to shape the options where appropriate.
Complete Outline Designs of the leading Option;
Possible appearance and material of Option
Simple structural design



Approach affected landowners to discuss proposed alignment and defence type;

2.3 Approval of Preferred Option (Gateway 2)
We now have a good understanding of options that are technically feasible in the location and an
understanding of the community’s thoughts on the scheme. We then take the leading option identified
in the previous phase and seek assurance of our approach. This is where we approach colleagues
outside of the Project Teams to scrutinise our approach and make sure we arrived at the correct
Option. With this assurance we then seek approval to progress to the next stage of the project,
confirming the leading option as the ‘Preferred Option’;









Design the defences in detail;
Finalise aesthetics;
Structural design
Landscape
Finalising landowner agreements;
Securing additional funding;
Getting final costs from a contractor to construct
Gain planning permission

2.4 Key Investment Decision (Gateway 3)
This review investigates justification for investment and the governance arrangements to confirm that
the project is still required, affordable and achievable. The review also checks that implementation plans
are robust and follows a tendering exercise which provides delivery resource from the supply chain.




Revisit the previous assumptions and main findings
Evidence that the most economically advantageous tender for the scheme has been accepted
Establish that the management arrangements for successful delivery are in place

2.5 Readiness for Service (Gateway 4)



Project is now operational and will reduce flooding. At this point the scheme will protect the
area as intended.
Construction may still be ongoing while landscaping, reinstatement and finishing touches to
defences are ongoing.

2.6 Later Milestones (Gateways 5 and 6)





We monitor the works completed by our contractor. Some site presence may be maintained
as some final minor works may be ongoing as well.
Gateway 6 – on site works are all complete and contractor no longer has responsibility for the
site, responsibility for assets are returned to the Environment Agency or landowners.
This is a
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3.0 Option selection for Reading and Caversham
3.1 Initial Assessment
An initial assessment is carried out early on in a project to look at what options may help reduce
flooding, and whether the cost of these could be justified. Other factors are also considered, but the
initial assessment is really about whether it will work and if the benefits make the cost justifiable.
For example, if a flood storage area will not reduce flooding, it would not be a good use of public
money to spend time looking at how long it would take to build or where it could be located.
This section explains some of the main options we considered when thinking about reducing flood risk
in Reading and Caversham.
3.1.1

Existing measures

Existing measures relate to defences, structures and plans that already exist to help protect an area
from flooding. These may include physical structures like weirs, or walls, or embankments as well as
softer measures (such as flood warnings, the way in which structures are operated, or planned
actions in response to flooding). In most cases, a combination of existing measures are already in
place.
In Reading and Caversham, no formal flood alleviation scheme is in place, however some physical
features such as garden walls do help reduce flooding in certain areas even if they were not designed
with that purpose in mind.
The main structure in Reading and Caversham that helps reduce flood risk is Caversham Weir (near
Caversham Lock). Caversham Weir has a long history dating back to the 15th century, and its primary
purpose is to maintain an upstream water level to enable navigation of the River Thames.

Figure 3-1 View of Caversham Weir from View Island

It includes multiple flood gates located within it which we open during periods of high river flows to
allow as much water as possible through the weir.
While it is important to keep these structures operational, it is not enough on its own to protect
Reading and Caversham from flooding. If there is more water than can fit in the River Thames, it will
spill onto the floodplain, and if the level gets high enough, properties and roads will flood.
As there is a high level of risk in the area we consider it is necessary to assess options to reduce this
risk. Alongside our latest modelling, historic flooding in 1894 and 1947 is further evidence of this, as
well as “near misses” in more recent years like 2014.
It is important to keep the Existing Measures as a shortlisted option alongside other options, so it can
be assessed whether it is better to take action to reduce risk or carry on with the existing situation.
Continuing with existing measures was taken forward to the short list as the Do Minimum option.

3.1.2

Dredging

Dredging is the operation of excavating silt, sand and other materials from the watercourse, usually
the bed or the banks, to improve water features, alter drainage and reshape the land. It is a four-stage
process; loosening the material, bringing the material to the surface, transportation and disposal.
The process can be quite damaging to the aquatic environment and so a fringe of undisturbed
vegetation must be left at the very foot of the bank and at the edge of the water to give species food
and shelter. This also helps to prevent erosion of the banks. Long term maintenance of these dredged
channels is needed as more silt will accumulate within the river bed over time.
Will it work for Reading and Caversham?
Between 2003 and 2014 the average river bed level of the River Thames along the Caversham reach
dropped as a result of natural processes by 120mm. This indicates that siltation is not reducing the
overall capacity of the river along this reach. The river bed level is actually generally dropping slightly.
The main restrictions to flood water, when water is flowing both in the river channel and the floodplain,
are the structures across the river such as weirs and bridges.
In addition it is estimated the financial cost of dredging the Thames would be £200,000 per kilometre
for a 100mm reduction in bed level, each time it was done. This would have to be done regularly to
maintain any reduction in bed levels as rivers are self-regulating and any areas that are lowered are
likely to respond with increased sedimentation.
Dredging is also potentially very environmentally damaging, removing important riverine habitats
including fish spawning areas and refuges.
Dredging is sometimes needed to maintain the depth of channels for navigation and land drainage
where siltation is a problem or local high spots (shoals) develop in the river. Environmental surveys
are needed before dredging is carried out.
Dredging would not significantly reduce the risk of flooding in Reading or Caversham and would have
other negative consequences. Dredging was not taken forward as a short listed option to reduce the
risk in Reading and Caversham from flooding.
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Figure 3-2 Environment Agency dredger on the River Wey

Figure 3-2 Environment Agency dredging to maintain navigation of the River Wey

3.1.3

Flood Storage

Flood storage is a method of reducing flood risk by holding back water in a flood storage area during
high flows. The flood water is temporarily stored and then released under controlled flows back into
the river after the flood event, when the downstream river levels have reduced (making space for the
additional water).
A flood storage area (FSA) can be either offline or online. Offline flood storage generally allows water
to spill into it when the river is full or at risk of affecting people or property downstream. Online flood
storage is where flood water is temporarily stored within the river channel and its floodplain.
There are some key constraints which inform the technical feasibility and performance of flood
storage areas at specific locations. These include available space to build the flood storage area; the
duration of flooding of a river; ground conditions (i.e. naturally permeable or saturated ground
conditions may prevent or reduce storage respectively); any increase of flood risk to properties and
environmental restrictions (habitats, biodiversity, protected areas).
Will it work for Reading and Caversham?
The size of the River Thames catchment upstream of Reading means floods at Reading are
characterised by long duration (days or even weeks) and high flows. This means that any flood
storage area would need to be huge to hold enough water to limit flows through Reading.

Figure 3-4 River Thames catchment upstream of Reading
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Due to space restrictions, flood storage immediately upstream of Reading and Caversham is not
feasible for the volume of flood storage which would be required to meaningfully reduce flood risk in
the town. For example the table below shows the volume of storage required to achieve a particular
standard of protection (SoP) for Reading and Caversham, and the approximate number of residential
homes it would protect.

Standard of Protection (SoP)
(%AEP + Climate Change)
5%
1.33%
0.50%

Volume of Storage
Required (m³)
30,000,000
100,000,000
178,000,000

Approximate No. of
Properties Better Protected
20
300
750

The numbers can be difficult to visualise. 100 million cubic metres of water is the equivalent of 40,000
Olympic swimming pools or 96,000 Kings Meadow Lidos, and this would protect around 300 homes.
This would require holding an additional 2 metres of water across an area of land over 400 times the
size of Christchurch Meadow.
The Thames catchment directly upstream of Reading and Caversham has very restricted space, and
flood storage in this area on this scale could increase flood risk upstream in the Purley and
Mapledurham areas.
Whilst flood storage is a good option in many areas, it is not included as a short listed option to
protect Reading and Caversham from flooding.
Will it work on a catchment scale?
The Thames Catchment Flood Management Plan (2009) identified the potential benefits of
implementing large scale flood storage in the Thames Catchment. Work we undertook in 2017 has
further increased our confidence that large scale flood storage could reduce flood risk along long
sections of the Thames.
Early work on large scale catchment storage shows that a theoretical scenario of creating over 100
million cubic metres of additional flood storage on the Thames and its tributaries could reduce water
levels in Reading and Caversham by a small amount. This could help reduce risk to some properties
in Reading and Caversham, but many more would remain at risk of flooding and this scale of
intervention is not viable. A smaller amount of flood storage in the upper catchment may be
achievable. However, much more work and consultation is needed to understand whether it would
work for different types of floods (when and where rain falls in the catchment) and whether it is
possible to build such large storage areas. This shows that whilst flood storage in isolation does not
provide a solution to the flood risk in Reading and Caversham, it could in the longer term complement
any other measures to reduce risk and help slow the increase in risk as a result of climate change.

Figure 3-5: Banbury Flood Storage Area control structure within the flood embankment. The capacity of this flood
storage area is 3Mm³. (Source:waterprojectsonline.com)

3.1.14 Natural Flood Management

Natural flood management offers a sustainable approach to managing floods and is intended to
complement traditional "hard engineering" techniques, such as flood barriers, concrete walls or flood
storage areas. Natural Flood Management (NFM) refers to measures which can be implemented on a
larger catchment wide scale, that help protect, restore and emulate the natural functions of
catchments, floodplains and rivers.
NFM schemes rely on a combination of small-scale interventions across the catchment with the aim of
reducing the quantity and speed of the flow of converging water before it reaches larger rivers and
populated areas. Typically, NFM measures to ‘slow the flow’ of flood waters include woodland
planting, leaky dams or wood debris barriers, small scale offline storage ponds, floodplain or wetland
restoration. These have the advantage that they could benefit other areas and ecosystems within a
catchment, rather than individual towns and cities.
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Figure 3-6 Example of woody dams and riparian woodland in NFM project in Pickering (source: Forest Research,
contained in WWNP, Environment Agency 2017)

Lots of research has been carried out looking at NFM, particularly Working With Natural Processes
(WWNP), with evidence of this being introduced effectively across the country. However, it is worth
noting the characteristics of the catchment are critical to the applicability and performance of NFM
measures in reducing flood risk.
At the Environment Agency we are supporting and developing a number of natural flood management
schemes across Thames Area.
Will it work for Reading and Caversham?
Locally in Reading, the main issues associated with introducing NFM are the size of the catchment
(4,640 square kilometres), the topography of the catchment, and the duration and volume of flooding
from the Thames, as discussed in the section above on flood storage. To be effective NFM would
need to hold back the same volumes of water as large scale storage (see previous section).
The Thames catchment is subject to very high flows during floods. In order to provide protection
against a flood with a 5% (1 in 20) chance of happening in any given year, including an allowance for
climate change for Reading and Caversham, a volume of approximately 30 million cubic metres of
storage (12,000 Olympic swimming pools) or peak flow detainment by NFM measures in catchment
above Reading would be required. This volume is unfeasible for NFM measures to achieve, as a vast
amount of land management change would be required. While land management change to reduce
flood risk is desirable, delivering this scale of change in the short to medium term in a catchment such
as the Thames which is predominately urban areas, protected landscapes and high value agricultural
land is unachievable.
NFM primarily relies on slowing down flow and allowing water to infiltrate the ground. When flooding
lasts a long time, as it does on the Thames, the ground becomes saturated, and so when the peak of
the event happens (the highest water levels) – NFM is largely redundant as the ground in large parts
of the catchment is already saturated.
In flat and low-lying areas, similar to the Thames catchment, NFM has been shown to be less
effective at reducing peak river levels. An example from WWNP, reports that woodland planting
across 30% of the catchment of the River Tone in Somerset, which is relatively flat and low-lying, was
shown to have little effect on peak flows. To plant 30% of the Thames catchment with new trees
would require new woodland in the catchment 2.5 times the size of the New Forest National Park.

The WWNP Evidence Directory indicates that in an ideal catchment, theoretical widespread
implementation of NFM [such as 30% of the catchment planted with woodland] can reduce peak flows
by 10%. In Reading this 10% reduction would not be viable for larger flood events, as the volume of
water in those flood events is very large and the catchment would be saturated. For smaller floods, for
example a flood similar to 2003, a 10% reduction in peak flow would equate to a water level reduction
of less than 200mm in Reading and Caversham. The scale of NFM required to achieve even this
reduction in water levels is not feasible.
NFM measures to reduce flood risk in Reading and Caversham are not viable due to the long duration
and high flow flood characteristics of the Thames and the low-lying catchment.

3.1.4

Flood Walls and Embankments

Flood walls and embankments are a commonly used element of flood alleviation schemes throughout
the UK. Both are types of engineered structure and are often referred to as permanent “hard” flood
defences. They are intended and designed to give protection to the areas behind them.
Embankments are often selected for more rural or open spaces. Flood walls tend to be used where
there is limited space or within urban environments.
Flood embankments are generally raised earth features with gentle side slopes and a watertight core
to prevent water seeping through them. They have a more naturalised look and are typically covered
in grass or wildflowers to integrate them into the landscape. Other planting such as shrubs or trees is
generally discouraged on flood embankments as roots can damage the watertight core and inspection
and maintenance becomes more difficult. The top of flood embankments can be used to
accommodate footpaths, enabling more open access where this is appropriate. However, the design
on embankments can be quite flexible and designed to suit a particular setting.

Figure 3-7 Example of flood embankment in rural area.

The shape of an embankment, particularly the gentle slopes, mean that whilst the top may be only
two or three metres wide, the overall footprint of the structure can be quite large. This is particularly
true of higher embankments. Access for maintenance is generally needed, typically a clear strip of
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land for vehicles and pedestrians on the dry side of the defence. A working area either side of the
embankment is needed during construction but does not form part of the permanent work.
Flood walls are typically designed in reinforced concrete or steel sheet piles but can also be designed
or clad in materials such as brick to match the local architecture. They are often used along
boundaries between properties and can be topped with fences or railings where necessary (for
example, to provide security). In locations where existing views are of key importance, reinforced
glass can be used to maintain views whilst still providing the level of protection that is required.
Occasionally, a removable defence can be designed and used to extend the flood wall upwards on a
temporary basis during extreme flood events.
The structural design of the flood wall depends on the location and constraints such as available
space or ground conditions. A foundation is needed to ensure that the wall remains stable during
flood conditions. Reinforced concrete walls typically have an inverted T or L-shaped foundation that
sits below the ground level. Although it is relatively easy to construct, the width of the foundation can
be a constraint in urban areas.
Access routes through the flood wall are generally accommodated by building in flood gates that are
normally left open and only closed when river levels are high. Once closed, the flood gates become
an integral part of the defence and they remain shut until river levels drop. These are typically made
of steel but as with the wall the gates can have different finishes to help them blend in.

Will it work for Reading and Caversham?
It is considered that walls and embankments may be one of the few options that could significantly
reduce flood risk in Reading and Caversham.
The expected flood depths of between 1.2m - 1.5m in most places mean walls and embankments
could hold back this depth of water.
The presence of existing open spaces next to the river such as the parks means there is space to
potentially construct embankments. These would routinely be set back as far as possible from the
river to make the best use of the existing flood plain. Through the more built up areas there are
opportunities to re-use or replace existing walls and fences as flood walls.
In Reading, any option considered which uses these structures is likely to include a mix of both types
to reflect the different areas that need to be protected. For example, the south bank of the river in the
town has limited space and a more urban environment which means that a flood wall is a more
appropriate defence type here.
There are challenges associated with using flood walls and embankments in Reading. The floodplain
will be narrowed so work will be needed to ensure flood water is not displaced elsewhere, increasing
flood risk to another community.
Walls and embankments can impact on the appearance and environment of an area, work is needed
to minimise and mitigate these impacts. Appropriate access through and over these structure needs
to be maintained and managed.
Sheet piling can be used for wall foundation where groundwater movement needs to be controlled
and tree roots do not constrain the alignment as it can form both the foundation and the wall itself.
Individual piles shaped like a large screw can work around buried services or tree roots.

Figure 3-8 Example of flood wall in urban area

Figure 3-9 Example of flood wall in urban area landscaped to enhance public space
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Figure 3-10 Example of flood gate in a flood wall in an urban area, providing vehicle access

Figure 3-11 Example of flood gate in a flood wall by a restaurant, providing pedestrian access

3.1.5

Bypass Channel

Bypass channels are designed to increase the flow past a constriction in the river network. The river
and floodplain may be constrained by structures that cannot be moved easily like nearby properties or
a river crossing such as a bridge. They are a significant and often expensive feature of flood defence
but are commonly used around the UK. Nearby examples are the Jubilee River, near Windsor, the
three bypass channels that are proposed as a core part of the River Thames Scheme and the new
channel which will form part of the Oxford Flood Alleviation Scheme.
The channels themselves are designed to convey a range of flows and may have a natural or
engineered appearance depending on location and available space. Engineered structures are often

needed at the entrance and exit to the channel to ensure that it operates correctly and is not damaged
under flood conditions. Where bypass channels cross infrastructure such as roads, bridges or culverts
are needed to convey the water safely past.
Bypass channels can vary from relatively small channels around a particular structure such as a
bridge, to long channels around a whole town.
Will it work for Reading and Caversham?
Building a bypass channel around the whole community would be technically extremely difficult and
too expensive to justify. This is mainly because the presence of the urban area of Caversham, rising
to high ground to the north of River Thames and the urban area of Reading to the south of the river
means any such channel would have to pass through these areas. There is nowhere to put a large
channel around the town.
Our latest model has shown that Reading Bridge is a constriction to flow during a large flood if part of
the floodplain is blocked off by walls and embankments to reduce the risk to properties in those areas.
We have therefore looked at building a bypass channel to help overcome this local constriction. Initial
investigations indicated that this would help avoid increasing flood risk upstream of the bridge.
Whilst there are some benefits to a new channel around the bridge, it is not appropriate to progress
this as a standalone option for various reasons:




This is a high cost option which would be quite disruptive to the local community. To take this
forward it would need to have wide ranging and long lasting benefits to Reading and
Caversham to justify the cost and disruption.
The majority of properties that are at the greatest risk in Reading and Caversham are
downstream of Reading Bridge. This option would not offer much, if any, benefit.

The benefits of a standalone bypass channel option are not considered to justify the cost needed to
build it. It would need to be progressed as part of another option to provide wider benefits in order to
justify it.
Bypass channels were not originally included in the short list options. Work since then has shown that
a relatively small bypass channel around particular structures such as Reading Bridge is likely to be
needed in conjunction with other short listed options to ensure flood risk is not increased elsewhere.
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3.2 Short List of Options
IMPORTANT NOTE: This section of report includes numbers, including estimated costs and
number of properties potentially benefiting from a scheme. The numbers presented are those
used in the initial assessment of options. This is to explain the decision making process.
These numbers have been, and continue to be, subject to change as further assessment is
done.

After identifying a short list of options at the end of the initial assessment, the next stage involves
looking at every aspect of these options in detail.
A wide range of factors can influence the size, shape and look of an option. We ask questions like:








How many homes would flood in different flood events? Who could we protect?
How high would it need to be? Would this affect people’s views?
If it was lower or smaller, would it still help reduce flooding?
How can we improve the environment as part of the option design – planting trees, creating
new habitat, improving the existing environment?
Will it still work in the future when we get heavier rainfall and more frequent flood events?
Do other stakeholders or the public have plans for the same area? Could we work together?
What do the public like or dislike about it? Can we make it better?

The answers to these questions are used to shape and refine each shortlisted option. A detailed
appraisal is then undertaken to look at the viability of the proposed option in comparison to other
similar projects in the country. This is done using FCERM-AG as we discussed earlier in Section 2.
This section talks about the shortlisted options in more detail – we talk about what each option would
look like, how it would help, how much it would cost, and how many homes it might protect.
We then go on to discuss the requirement for any mitigation measures and compare each option,
looking at what the public have said and which option offers best value for money.
It is worth noting that the numbers of properties refer to those properties which would have been
flooded without the option, which would now not flood with the option in place. There are a few
important points regarding this:
1. Many more properties are likely to benefit than those discussed. For example, if you drive
your child to school, then go to work – it could be that the scheme is keeping those roads
open, as well as your child’s school, and your own place of work. We factor that into the
option selection, but it is not specifically reflected in the numbers you will read.
2. The numbers are based on a hydraulic model. This has been developed by experts and
independently reviewed. It will never be perfect, but it is the best possible way of predicting
flooding and ways of stopping it when used alongside information about past floods.
3. The numbers you read in this section are based on the hydraulic model and appraisal work
we did during the option appraisal process in 2017 and 2018. This is so you can see how the
options compare. The model has since been updated to use the latest available technology
and data. The costs have also been updated since this date. When the numbers change, we
revisit the assessment to make sure any option still represents value for money.

3.2.1

Option 1 – Flood Walls and Embankments (Nire Road to Christchurch playing
fields)

This option involves building a new scheme to help protect against flooding. Of the 3 options to build a
scheme, this is the shortest length of flood walls and embankments.
It begins at Ruskin Close near the Berry Brook and ends at Westfield Road Playground, off Gosbrook
Road. You can see approximately where the wall and embankments could go on the map below.
Option 1 would reduce
flood risk to homes,
businesses, roads and
infrastructure currently at
risk of flooding from the
River Thames. This will
help protect against more
frequent flood events
which cause disruption
and inconvenience to the
community, as well as
large floods which can
cause significant damage
to hundreds of homes.
It would take the least
amount of time to build
and cost the smallest
amount of money.
Figure 3-12 Alignment of flood defences proposed in Option 1

Some of the key features of the defence are detailed below:










In some areas, we would provide temporary flood barriers which would only be installed when
needed, instead of a permanent flood wall. This is typically done where we are concerned
about the visual impact or if access needs to be maintained in day to day conditions. For
Reading, this may include at the access to Heron Island, for example.
Where there are existing access points, like where our defence crosses public footpaths, we
would provide flood gates or, in some cases, temporary flood barriers. For Reading, this
would include at access points to Amersham Road Recreation Ground.
Embankments are usually provided where we have more room, as they are much wider than
flood walls. We can change the slope, alignment and planting to help make it blend in with the
existing area. For Option 1, embankments are more commonly used near Lowfield Farm, but
may be suitable in Amersham Road Recreation Ground too.
Flood walls are usually provided where there is less space to build an embankment. Typically
this is where there are homes, trees or cables and pipes above or below the ground. A flood
wall will usually be made out of concrete, but we can clad it with different material to help it
blend in with the existing area. For Option 1, these would be used a lot in the Heron Island
and Mill Green area.
The height of a defence is usually dependent on the level of protection we provide. A higher
defence will protect homes against larger (if less frequent) flood. A lower defence may only
help protect homes against a smaller (but more frequent) flood. Preference can vary from
person to person, so we will consider public opinion when making any decision.
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How often would properties flood?
This option would generally protect homes, roads, and businesses on the north side of the River
Thames and to the east of George Street. These include, but are not limited to, those on Mill Green,
Send Road, Queens Road, Star Road and Amersham Road. These areas are among those at the
greatest risk of flooding in Reading and Caversham.
At the moment the properties at greatest risk would have a 10% (1 in 10) chance of flooding in any
year.
Option 1 may be able to protect these areas so they only have a 0.5% (1 in 200) chance of flooding in
any year.
The agreed standard of protection may be lower as it is subject to ongoing modelling, appraisal, and
public opinion.
How many homes would it protect?
At the moment, we estimate that about 740 homes in the study area would be flooded in a major flood
(a flood with a 0.5% (1 in 200) chance of happening in any year). If Option 1 were implemented, this
number would reduce to approximately 130 homes, over 600 homes would be protected.
The number of homes protected increases when you consider the impact of climate change, as our
scheme would be designed to take account of the impact climate change will have on the size and
frequency of floods.
This does not only help homes. Option 1 would keep George Street and Reading Bridge and many
other roads free from flooding. This reduces traffic disruption which in turn helps people get to work or
the hospital, helps children get to school, and helps local businesses stay open.
How much does it cost?
The cost of this option is estimated to be £16.5 million including the cost of future operation and
maintenance. We would expect future costs to be similar to the existing estimate of £3,000 every year
spent maintaining existing defences and structures. This yearly cost increases significantly when we
plan additional work, or if there is a flood event.
Is it value for money?
For every £1 spent, we estimate that it would save over £7 of damages associated with flood risk.
This is worked out by comparing the impact of carrying out these existing measures, with not doing
anything.
Summary
The advantage of this option is that it greatly reduces flooding to people and property in Caversham.
The summary table below illustrates the benefits of this option.

Estimated Present Value (PV) Cost (over the
next 100 years):
Estimated PV Benefits (over the next 100
years):
Benefit: Cost Ratio (Value for Money)
Properties protected (Present Day)
Low Risk (Between
Moderate Risk
0.5% and 0.1%
(Between 0.5% and
chance of flooding in
1.33% chance of flood
any given year)
in any given year)
0
348
Properties protected (50 years+)
Low Risk (Between
Moderate Risk
0.5% and 0.1%
(Between 0.5% and
chance of flooding in
1.33% chance of flood
any given year)
in any given year)
0
254

£16.5 million
£116.0 million
7.0
Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
251

Very Significant Risk
(5% or greater chance
of flood in any given
year)
7

Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
605

Very Significant Risk
(5% or greater chance
of flood in any given
year)
415

In addition, if it goes ahead, we would work with partners and stakeholders to try and have a bigger
impact and create a better place. This may include planting trees, improving public open space (like
Amersham Road Recreation Ground), and creating new recreational facilities.
The disadvantage is that there will be disruption to people in the short term. This may include
additional traffic and noise during construction, and parts of the public open space being temporarily
closed and disturbed so we can build the scheme. This is likely to include impacts on the main roads
in Reading and Caversham, parts of Christchurch Meadows, Hills Meadow, and Amersham Road
Recreation Ground. We would work with local authorities and stakeholders to minimise this impact as
far as possible.
3.2.2

Option 2 – Flood Walls and Embankments (Nire Road to Promenade Road)

This option involves building a new scheme to help protect against flooding. Of the three options to
build a scheme, this is the second shortest length of flood walls and embankments.
The flood walls and embankments would be the same as Option 1, beginning at Ruskin Close near
the Berry Brook, but for Option 2 they would continue beyond Gosbrook Road and end at Promenade
Road, to the west of Christchurch Meadows. You can see approximately where the wall and
embankments could go on the map below.
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Option 2 would
reduce flood risk to
homes,
businesses, roads
and infrastructure
currently at risk of
flooding from the
River Thames.
This would help
protect against
more frequent
floods which cause
disruption and
inconvenience to
the community, as
well as large floods
which can cause
significant damage
to hundreds of
homes.

Figure 3-13 Alignment of flood defences proposed in Option 2

It would take longer to build and would cost more than Option 1 but would take less time to build and
be cheaper than Option 3.
Some of the key features of the defence are detailed below:










In some areas, we would provide temporary flood barriers which are only installed when
needed, instead of a permanent defence. This is typically done where there are concerns
about the visual impact or if access needs to be maintained in day to day conditions. For
Option 2, this may include on the north edge of Christchurch playing fields near Gosbrook
Road, as well as at the access to Heron Island (as with Option 1).
Where there are existing access points, like where our defence crosses public footpaths, we
would provide flood gates or, in some cases, temporary flood barriers. For Option 2, this
would include at access points to Christchurch Meadows (like from Wolsey Road) as well as
access to Amersham Road Recreation Ground (as with Option 1).
Embankments are usually provided where we have more room, as they are much wider than
flood walls. We can change the slope, alignment and planting to help make it blend in with the
existing area. For Option 2, most of the embankments will be further east near Amersham (as
described in Option 1) but it may also be suitable in Christchurch Meadows and Hills Meadow
too.
Flood walls are usually provided where there is less space to build an embankment. Typically,
this is where there are homes, trees, or cables and pipes above or below the ground. A flood
wall will usually be made out of concrete, but we can clad it with different material to help it
blend in with the existing area. For Option 2, these could be used in the Heron Island and Mill
Green areas but may also be suitable at properties which border Christchurch Meadows.
The height of a defence is usually dependent on the level of protection it is to provide. A
higher defence will protect homes against larger (less common) flood events. A lower defence
may only help protect homes against smaller (but more common) flood events. Preference
can vary from person to person, so we will consider public opinion when making any decision.

How often would properties flood?
This option would generally protect homes, roads, and businesses on the north side of the River
Thames. These include all those areas listed in Option 1, as well as Gosbrook Road, Patrick Road

and Wolsey Road. These areas are among those at the greatest risk of flooding in Reading and
Caversham. Generally, properties to the west of George Street are at less risk than those to the east
of George Street, but they are still at risk.
At the moment the properties at greatest risk have a greater than 1 in 20 or 5% chance of flooding in
any year.
Option 2 may be able to protect these areas so they only have a 1 in 200 or 0.5% chance of flooding
in any year.
The agreed standard of protection may be lower as it is subject to ongoing modelling, appraisal, and
public opinion.
How many homes would it protect?
At the moment, we estimate that 739 homes in the study area would be flooded in a major flood (a
flood with a 1 in 200 year or 0.5% chance of happening in any year). If Option 2 were implemented,
this number would reduce to approximately 90 homes, so nearly 650 homes would be protected.
The number of homes protected increases when you consider the impact of climate change, as our
scheme would be designed to take account of the impact climate change will have on the size and
frequency of flood events.
This does not only help homes. Option 2 would keep George Street, Gosbrook Road and many other
roads free from flooding. This reduces traffic disruption which in turn helps people get to work or the
hospital, helps children get to school, and helps local businesses stay open.
How much does it cost?
The cost of this option is estimated to be £19.5 million including the cost of future operation and
maintenance. We would expect future costs to be higher than the current existing measures at around
£4,000 every year. This is reflective of the additional defence and structures built. This yearly cost
increases significantly when we plan additional work, or if there is a flood event.
Does it help?
For every £1 spent, we estimate that we are saving nearly £7 of damages associated with flood risk.
This is worked out by comparing the impact of carrying out these existing measures, with not doing
anything.
Summary
The advantage of this option is that it greatly reduces flooding to people and property in Reading and
Caversham. The summary table below illustrates the benefits of this option.
Estimated PV Cost (over the next 100 years):
Estimated PV Benefits (over the next 100
years):
Benefit: Cost Ratio (Value for Money)
Properties protected (Present Day)
Low Risk (Between
Moderate Risk
0.5% and 0.1%
(Between 0.5% and
chance of flooding in
1.33% chance of flood
any given year)
in any given year)
0
381
Properties protected (50 years+)
Low Risk (Between
Moderate Risk
0.5% and 0.1%
(Between 0.5% and
chance of flooding in
1.33% chance of flood
any given year)
in any given year)
0
336

£19.5 million
£122.5 million
6.3
Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
251

Very Significant Risk
(5% or greater chance
of flood in any given
year)
17

Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
698

Very Significant Risk
(5% or greater chance
of flood in any given
year)
430
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In addition, if it goes ahead, we would work with partners and stakeholders to try and have a bigger
impact and create a better place. This may include planting trees, clearing and enhancing
Christchurch Ditch, improving public open space, and creating new recreational facilities.
The potential opportunities are far greater in Option 2 than they are in Option 1, as improvements
could also be carried out in Christchurch Meadows.
The disadvantage is that there will be disruption to people in the short term. This may include
additional traffic and noise during construction, and parts of the public open space being temporarily
closed and disruption so we can build the scheme. This is likely to include impacts on the main roads
in Reading and Caversham, much of Christchurch Meadows, Hills Meadow, and Amersham Road
Recreation Ground. We would work with local authorities and stakeholders to minimise this impact as
far as possible. The impacts in Option 2 are greater than they would be for Option 1.

3.2.3

Option 3 – Flood Walls and Embankments (Nire Road to Promenade Road
including Waterman Place to Reading Bridge)

This option involves building a new scheme to help protect against flooding. Of the three options to
build a scheme, this is the longest length of flood walls and embankments.
The flood walls and embankments would be exactly the same as Option 2, beginning at Ruskin Close
near the Berry Brook and ending at Promenade Road, to the west of Christchurch Meadows.
However Option 3 also includes flood walls between Reading Bridge and Caversham Bridge on the
south side of the River Thames. You can see approximately where the wall and embankments could
go on the map below.
Option 3 would reduce
flood risk to homes,
businesses, roads and
infrastructure currently
at risk of flooding from
the River Thames.
This will help protect
against more frequent
flood events which
cause disruption and
inconvenience to the
community, as well as
large floods which can
cause significant
damage to hundreds
of homes.
It would take longer to
build and would cost
more than Option 1 or
2.
Figure 3-14 Alignment of flood defences proposed in Option 3

Some of the key features of the defence are detailed below:


In some areas, we would provide temporary flood barriers which are only installed when
needed, instead of a permanent defence. This is typically done where we are concerned
about the visual impact or if access needs to be maintained in day to day conditions. For
Option 3, this may include at Clearwater Court near Reading Bridge, as well as those
locations identified in Option 1 and 2.









Where there are existing access points, like where our defence crosses public footpaths, we
would provide flood gates or, in some cases, temporary flood barriers. For Option 3, this
would include at access points to the Thames Path (like from Lynmouth Road) as well as
those locations identified in Option 1 and 2.
Embankments are usually provided where we have more room, as they are much wider than
flood walls. We can change the slope, alignment and planting to help make it blend in with the
existing area. For Option 3, there is minimal space for embankments due to the proximity of
homes to the Thames Path. Potential embankment locations elsewhere are as identified in
Option 1 and 2.
Flood walls are usually provided where there is less space to build an embankment. Typically,
this is where there are homes, trees, or cables and pipes above or below the ground. A flood
wall will usually be made out of concrete, but we can clad it with different material to help it
blend in with the existing area. For Option 3, these would be used a lot on the river frontage
between homes and the Thames Path, as well as those locations identified in Option 1 or 2.
The height of a defence is usually dependent on the level of protection we provide. A higher
defence will protect homes against larger (if less common) flood events. A lower defence may
only help protect homes against smaller (but more common) flood events. Preference usually
varies from person to person, so we will consider public opinion when making any decision.

How often would properties flood?
This option would generally protect homes, roads, and businesses on the north side of the River
Thames and on the south bank between Caversham Bridge and Reading Bridge. These include all
those areas listed in Option 1 and 2, as well as Lynmouth Road, De Montfort Road, Brigham Road
and Thames Avenue. These areas are among those at the greatest risk of flooding in Reading and
Caversham. Generally, properties to the south of the River Thames are at less risk than those to the
north of the River Thames, but they are still at risk.
At the moment the properties at greatest risk would flood have a more than 1 in 10 or 10% chance of
flooding in any year.
Option 3 is able to protect these areas so they only have a 0.5% chance of flooding in any year.
The agreed standard of protection may be lower as it is subject to ongoing modelling, appraisal, and
public opinion.
How many homes would still be at risk?
At the moment, we estimate about 740 homes in the study area would be flooded in a major flood (a
flood with a 0.5% chance of happening in any year). If Option 3 were implemented, all of these would
be better protected.
The number of homes protected increases when you consider the impact of climate change, a
scheme would be designed to take account of the impact climate change will have on the size and
frequency of flood events.
This does not only help homes. Option 3 would keep George Street, Vastern Road Gosbrook Road
and many other roads free from flooding. This reduces traffic disruption which in turn helps people get
to work or the hospital, helps children get to school, and helps local businesses stay open.
How much does it cost?
The cost of this option is estimated to be £26.0 million including the cost of future operation and
maintenance. We would expect future costs to be higher than the current existing measures at around
£5,000 every year. This is reflective of the additional defence and structures built. This yearly cost
increases significantly when we plan additional work, or if there is a flood event.
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For every £1 spent, we estimate that we are saving nearly £6 of damages associated with flood risk.
This is worked out by comparing the impact of carrying out these existing measures, with not doing
anything.
Summary
The advantage of this option is that it greatly reduces flooding to people and property in Reading and
Caversham. The summary table below illustrates the benefits of this option.
Estimated PV Cost (over the next 100 years):
Estimated PV Benefits (over the next 100 years):

£26.0 million
£143 million

Benefit: Cost Ratio (Value for Money)
Properties protected (Present Day)
Low Risk (Between
Moderate Risk
0.5% and 0.1% chance
(Between 0.5% and
of flooding in any given
1.33% chance of flood
year)
in any given year)
0
460
Properties protected (50 years+)
Low Risk (Between
Moderate Risk
0.5% and 0.1% chance
(Between 0.5% and
of flooding in any given
1.33% chance of flood
year)
in any given year)
0
540

5.5
Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
262

Very Significant Risk
(5% or greater chance
of flood in any given
year)
17

Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
903

Very Significant Risk
(5% or greater chance
of flood in any given
year)
461

In addition, if it goes ahead, we would work with partners and stakeholders to try and have a bigger
impact and create a better place. This may include planting trees, clearing and enhancing
Christchurch Ditch, improving Thames Path and public open space, and creating new recreational
facilities.
The potential opportunities are greater in Option 3 than they are in Option 1 or 2, as improvements
can also be carried out to the Thames Path as well as in Christchurch Meadows and Amersham Road
Recreation Ground.
The disadvantage is that there will be disruption to people in the short term. This may include
additional traffic and noise during construction, and parts of the public open space being temporarily
closed and disruption so we can build the scheme. This is likely to include impacts on the main roads
in Reading and Caversham, much of Christchurch Meadows, Hills Meadow, and Amersham Road
Recreation Ground and the Thames Path. We would work with local authorities and stakeholders to
minimise this impact as far as possible. The impacts in Option 3 are greater than they would be for
Option 1 or 2.
In addition, it is likely that stakeholders may not like different parts of the design. We will listen to
these concerns and try to design a scheme that everyone is happy with. It may not be possible to
achieve that for a wide variety of reasons, but we will always listen and communicate to you where
this cannot be achieved.

3.2.4

Option 4 – Continue as we are now (Existing Measures)

This option is often described as “Do Minimum”. We would continue as we are now with existing
maintenance work to rivers and streams and operation of weirs and locks in the area. No new scheme
would be built.

Figure 3-15 Image of a part of one of the Caversham weirs that is used to control water levels and must be
maintained and kept clear of debris. (Caversham Weir C)

This is reflective of the current day scenario as you know it. The River Thames would be maintained
as it currently is, and a flood warning would be issued if high flows were predicted to cause flooding to
property. Existing structures would be operated to help reduce this risk, and the Environment Agency,
the Local Authority, and property owners may take some actions to help reduce the impact of
flooding.
As is often the case continuing with existing measures is shown to be very beneficial as communities
have developed on the basis that current measures to manage a risk are in place. This option is
compared with Do Nothing, which would mean stopping all maintenance and operation, including of
the weirs and other structures.
How often would we flood?
This option reduces flood risk from smaller, more regular floods, but more significant flooding cannot
be reduced by watercourse maintenance alone. The best scientific evidence suggests that severe
weather events are likely to be more frequent and more intense in future, increasing the risk of
flooding across the United Kingdom.
At the moment, if this option were selected, the properties at greatest risk would have around a 10%
chance of being impacted by flooding (access, basements) in any year.
In fifty years’ time, due to predicted higher rainfall due to climate change, that risk will increase.
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How many properties are at risk?
At the moment, we estimate that over 1,740 homes are at risk of flooding in Reading and Caversham.
Most of these properties have a lower risk than the 10% chance in each year detailed above. For
example about 740 properties could be flooded in a major flood (a flood with a 0.5% (1 in 200) chance
of happening in any year).
This number would increase to several thousand when you consider the impact of climate change.
Imagine if there was no flood warning, if the weir gates at Caversham Weir did not work, if the river
banks were left overgrown, or if blockages were not removed.
How much does it cost?
The cost of the existing measures will vary each year, but typically we would spend over £3,000 every
year maintaining existing defences and structures. This yearly cost increases significantly when we
plan additional work, or if there is a flood event.
For every £1 spent, we estimate that we are saving £684 of damages associated with flood risk. This
is worked out by comparing the impact of carrying out these existing measures, with not doing
anything.
Summary
The advantage of this option is that it has very little impact on the public compared to other options.
There will be no construction works, no traffic disruption, no trees removed, no new walls. For some
people, we understand this may be the preferred option.
The disadvantage is that hundreds of homes remain at risk of flooding, and this risk will continue to
increase over time. In addition, many opportunities exist to help improve the environment and reduce
anti-social behaviour as part of any new scheme – these opportunities would not be progressed
unless a scheme is.

Estimated PV Cost (over the next 100 years):
Estimated PV Benefits (over the next 100
years):
Benefit: Cost Ratio (Value for Money)
Properties at risk (Present Day)
Low Risk (Between
Moderate Risk
0.5% and 0.1%
(Between 0.5% and
chance of flooding in
1.33% chance of flood
any given year)
in any given year)
1004
461
Properties at risk (50 years+)
Low Risk (Between
Moderate Risk
0.5% and 0.1%
(Between 0.5% and
chance of flooding in
1.33% chance of flood
any given year)
in any given year)
819
540

£0.1 million
£54.5 million
684.4
Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
262

Very Significant Risk
(5% or greater chance
of flood in any given
year)
19

Significant Risk
(Between 1.33% and
5% chance of flood in
any given year)
903

Very Significant Risk
(5% or greater chance
of flood in any given
year)
462

It is important to look at what can be done about it, but also make sure that any option can be in
keeping with the existing environment.

3.3 Mitigation Measures
The primary objective of the scheme is to address the high level of flood risk in Reading and
Caversham, without increasing flood risk to other communities.
It is estimated that the scheme can protect up to 739 homes currently at risk of flooding from a flood
with a 0.5% (1 in 200) chance of occurring in any year.
While the scheme provides a significant benefit to the area, it is important to make sure that it does
not transfer risk elsewhere. This can take different forms, but any of the below would be considered
unacceptable:




Increasing the probability of another home flooding;
Increasing the depth of flooding to another home;
Increasing the duration of flooding to another home.

We will not progress a scheme unless we are sure it does not cause any of the above. The
construction of any flood walls and embankments to protect areas that previously flooded will usually
result in a loss of floodplain. If you stop water going in one place, it needs to go somewhere else.
To stop this from having a negative impact on anyone else, we include mitigation measures. Different
options are available, these include:






Compensatory storage – you provide additional areas nearby which can take the water which
has been displaced. This has been looked at for Reading and Caversham, but there are not
many areas nearby where this storage can be provided due to it being such a built up area.
Bypass channel – this means providing additional capacity in the river network to help water
get past “pinch points”. If you allow more water to get down the river at all times of a flood, the
storage lost is not significant as that water passes by instead.
Design to a limit – this means you allow the new flood walls and embankment to overtop at a
certain point (before any negative impact happens elsewhere). This means the homes
benefitting still suffer a risk of flooding if a large flood happens, but still benefit from protection
against smaller floods. In comparison, homes that do not benefit will not suffer, as the
floodplain is used in larger floods.

For Reading and Caversham, preliminary studies have identified that some form of mitigation
measure will be required if any of the schemes (Option 1, 2 or 3) go ahead. Compensatory storage
will not be effective but a new bypass channel at Reading Bridge may work. In simple terms, this
would have the following effects:
1. There will be more capacity in the River Thames at Reading Bridge and Caversham Weir.
This means more water can get by early on in a flood event preventing water levels rising
high enough to cause any flooding to homes.
2. The River Thames will spill into the low lying areas later than it would have done otherwise as
more water can get by. This is important as water levels and flow increases gradually – you
never see a big wave coming down in one go.
3. As more water can get by, the floodplain will start flooding later on in a flood event. This also
helps as it means that places like Christchurch Meadows will stay dry for longer.
4. As water enters the floodplain later, there is more space available for when the flow
increases. This means that the loss of floodplain is less significant than it would have been
without the bypass channel.
5. If a flood becomes too large and all of the floodplain is full, the flood walls and embankments
will be allowed to overtop into the area behind.
We have carried out lots of work to understand how this would work, as well as looking at the best
location, size and shape of the bypass channel. This has shown that we can increase the protection
to hundreds of properties in Reading and Caversham without making flooding worse for anyone.
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The cost of this has been included in the scheme and we will continue to develop the design if the
scheme progresses.

3.4 Comparison of options – public opinion
The starting point for any new flood scheme has to be to answer the following questions:



Will it work?
Is it worth it?

As soon as we could confidently answer those questions, we wanted to speak to the public and
understand what they thought about our ideas. In July 2018, we carried out some public drop-ins to
gather opinion. This included questionnaires asking people which option they preferred, if they should
be developed further, whether the height of the defence or the visual impact was more important, and
any other thoughts.
The key findings of this feedback are summarised below.








The most preferred option was to Continue as we are now (Option 4)
55% of respondents wanted to continue as we are now. 45% of respondents wanted a
scheme of some description to progress.
Of the three options to build a scheme – Option 1 was the most preferred, Option 3 was the
least preferred.
Respondents generally preferred a lower wall, even if it meant a lower standard of protection.
The main concerns raised were related to the risk to communities outside the immediate
project area, tree removal and environmental impacts, and concerns that flood walls or
embankments would look unnatural, and maintaining views and privacy.
Many respondents wanted more information before providing comments.

We recognise that the majority of respondents to this consultation did not want us to progress a
scheme. Therefore, this option remains on the table.
We did however feel that there was a need to carry out some further investigatory work before
deciding whether to progress a project to reduce flooding to Reading and Caversham. There are
several key reasons for this:








We shared our plans at an early stage so we could understand people’s views and
incorporate feedback into any design that we might take forward. Many respondents felt we
had provided insufficient detail on these proposals to enable them to make an informed
decision.
Many other respondents identified key concerns as detailed above. Each one of these
concerns can be addressed in the detail of the design. If successful, it is reasonable to
expect that there would be an increase in support for a scheme.
Large sections of the community, including many who would benefit from the proposals, did
not respond. We need to reach out to these communities and ensure their views are also
considered.
We received a high proportion of responses from residents outside the project area due to
perceived detrimental impacts to them. We will not progress a project in one area which
increases flood risk to properties in another.

It is therefore reasonable to conclude that, whilst at this stage in the project the public would prefer to
see no scheme go ahead, a relatively high percentage 45% would prefer to see a scheme of some
description go ahead. It is reasonable to expect that with more information available (as requested),
and a design which addresses the key concerns we will be able to increase support for a scheme.

It was therefore agreed that all options would be developed in a greater level of detail, with particular
focus on the key concerns raised by the public. We would then go back to the public for feedback on
the amended designed.

3.5 Comparison of options - economics
The primary objective of a scheme in Reading and Caversham is to address the high level of flood
risk. The short list of “Do Something” options were assessed in terms of flood risk reduction to homes,
businesses, schools and infrastructure, as well as economic value-for money, sustainability of a
scheme to provide for increased flows long-term, and potential for providing environmental and social
enhancements through a scheme.
The table below shows a summary of the number of homes protected, the economic performance in
terms of Benefit Cost Ratio (BCR), and the overall economic benefits for each option. The
Incremental Benefit Cost Ratio (IBCR) is also referred to. This looks at the additional benefit provided
by an option in comparison to the existing measures (Option 4).
Within the table OM1 and OM2 are referred to. These are Outcome Measures 1 and 2, which are
Department for Environment Food and Rural Affairs (Defra) metrics used to ensure public money is
effective at delivering the benefits expected.
Option

BCR

iBCR

Option 4
Option 1
Option 2
Option 3

684.4
7.0
6.3
5.5

n/a
3.7
3.5
3.4

Project
Cost
£ 0.1M
£ 16.5M
£ 19.5M
£ 26.0M

Economic
Benefit (OM1)
£54.5M
£116.0M
£122.5M
£143.0M

No. of properties
protected (OM2)
606
649
739

From the options listed above, Option 4 (Existing Measures) has the greatest benefit-cost ratio at
684.4, however if does not meet the primary objective of reducing flood risk in Reading and
Caversham. This is common as it is relatively cheap to keep maintaining what is already in place, but
the impact of stopping doing that is significant.
All of the other options have an incremental Benefit Cost Ratio (iBCR) of more than 3. This means
that for every additional £1 invested on top of the existing measures, a further £3 or more is saved in
reducing flood damages, so they all provide good value for money. The IBCR reduces as the length of
defences increases. This is because the cost of building one metre of defence is similar for all
options. However, the number of homes protected in comparison to the length of defence is best for
Option 1.
Option 1 has the highest BCR, however it reduces flood risk to the lowest number of properties (606).
Option 3 reduces flood risk to the greatest number of properties (739) but has the lowest BCR of 5.5.

3.6 Conclusion of Options Assessment
After an initial consideration of a wide variety of options to reduce flooding to Reading and Caversham
we decided to progress with the development of the short listed options to reduce flooding, with initial
focus on the most comprehensive option for reducing risk
This detailed design will need to give due consideration to the following:


Provide additional information to help the public understand the likely height and shape of
defences in more detail;
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Consider the alignment of defences to reflect comments received by the public;
Identify ways in which defences can be constructed to minimise the removal of trees and the
environmental impact, and provide new trees and planting to ensure no cumulative loss;
Carefully consider the height of defences at different locations, in consultation with local
residents, to be sympathetic to the visual impact;
Continue with robust hydraulic modelling to ensure the scheme does not cause any negative
impact to people and property.

We are progressing with further investigation of Option 3 as this is the longest of the three options that
is economically viable and could protect the greatest number of homes. By doing this, we can also
revert back to one of the shorter options if public opinion, economics, or other reasons indicate a
preference for that at the end of this phase.

4.0 Glossary of Terms
Annual probability – the chance of something happening in any year. For example a property
flooding.
Annual Exceedance Probability (AEP) – the chance of something happening in any year is this or
greater. For example the chance of a flood happening. An area at risk from 1% AEP flood has a 1%
or 1 in 100 chance, or greater, of flooding in any year.
Flood and Coastal Erosion Risk Management Grant in Aid (FCERM GiA) – Public funds which is
to be spent on reducing flood risk to communities.
Regional Flood and Coastal Committee (RFCC) - roles include to encouraging efficient, targeted
and risk-based investment in flood and coastal erosion risk management that represents value for
money and benefits local communities.
Lead Local Flood Authorities (LLFA) – authorities with responsibility for local sources of flooding as
defined by the Flood and Water Management Act, 2010. Borough and County Councils in England.
Natural Flood Management (NFM) – interventions based on natural processes to intercept, slow or
store flood water.
Ordnance Datum – fixed level against which land levels are measured in Great Britain, mean sea
level at Newlyn in Cornwall.
Benefit Cost Ratio - the overall value for money of a project or proposal
Incremental Benefit Cost Ratio - summary measure representing the economic value of an
intervention, compared with an alternative (comparator)
Standard of Protection (SoP) – The probability of flood against which a measure is designed to
protect.
Thames Catchment Flood Risk Management Plan – Environment Agency plan for managing flood
risk from the River Thames and the rivers that flow into it over 100 years.
Weir - a low dam built across a river to raise the level of water upstream or regulate its flow.
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Appendix 1
Long List of Options
Important note: this Long List assessment was carried out in the early stages of project appraisal. The notes in the far right column have been supplemented
(yellow highlight) to include our latest findings that are detailed in the main body of this document.

Category

Long List Option

Water Course /
Areas Affected

Description

Take Forward
for assessment?

Reasoning / Notes / Past Study Reference/Current
Notes Winter 2019

Do nothing

Do nothing

Study area

All operational and
maintenance activities
cease

Yes

Required to support development of business case and
benefit cost ratios.

Do
minimum

Do minimum

Study area

Continue with current
operational and
maintenance activities

Yes

Required to support development of business case and
incremental b/c ratio.

Do more

Do more

Study area

Enhanced maintenance
activities, including
routine dredging, etc.

No

Maintenance and operation of weirs is currently carried
out for navigation purposes. More maintenance not
expected to reduce flood risk. Dredging has been shown
to not be a long term solution to flood risk in Reading.

Nonstructural
(by EA)

Improved flood warning

Study area

Enhanced flood warning
to allow residents to
prepare plus appropriate
implementation of flood
action plans

No

Not funded via the capital programme. Flood warnings
already provided for Thames. Better modelling would be
required for an improvement to the flood warnings.
However, it is believed that the current level of flood
warning gives sufficient time for the deployment of
defences, if required.

Nonstructural
(by EA)

Flood action plans

Study area

Improved direction of
reactionary flood
defence measure (fire
crews, temporary
pumps, etc.)

No

Although this option is not taken further at initial
assessment as it is not funded via the capital
programme, it is recommended that community
members are actively involved in setting up Flood Action
Plans. Amersham Road Community Group already
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Category

Long List Option

Water Course /
Areas Affected

Description

Take Forward
for assessment?

Reasoning / Notes / Past Study Reference/Current
Notes Winter 2019
exists, and could be involved in setting up a Flood Action
Plan

Property
level
protection

Property level protection

Study area

Protection to individual
properties (e.g. via air
brick covers, door guards
etc).

Yes

Assumed to be viable for all ground floor residential
properties in the very significant risk band. However,
the depth and duration of flooding at these properties
would have to be analysed at the next stage, as PLP is
only suitable where flood depth is less than 500mm and
duration less than 3 days. PLP could be offered as an
option in combination with other options. Given the
long duration of floods originating in the Thames,
moving forward with this option may not be viable

Operational
(by Others)

Improve
operation/design of
assets not owned by the
EA

Study area

For example,
appropriate control of
flood flows
from/through 3rd party
sluices/weirs.

No

The only significant active assets that have an influence
on water levels during floods are the Caversham weirs.
Better use of the Caversham Weirs (particularly the Last
Hope Weir) is an option that is already on the 6-year
plan, and so will not be taken forward for assessment
here. Caversham Bridge and Reading Bridge do not
appear to present a major control on flows (as more
information was gathered on the area, it was discovered
that Reading Bridge does have a noticeable control on
flows during flood events)

Planning

Land re-designation

Study area

Re-designation / reuse of
land in affected areas long-term (100yr).

No

No imminent major development. Existing development
is predominantly housing of good quality, and in many
cases, significant history, so unlikely to be replaced over
next 100 years.

Land
managemen
t

Attenuate flows in rural
area (farmland use)

Upstream of
study area, on a
catchment wide
scale

Changes to farming
practices or in certain
parts of the catchment
specific areas managed
in specific ways.

No

Whilst this practice should be encouraged, it is unlikely
to have any significant benefit for affected properties in
Reading Caversham. The practice would have to be on a
catchment wide scale to have an impact on the flood
risk at Reading Caversham

Category

Long List Option

Water Course /
Areas Affected

Description

Take Forward
for assessment?

Reasoning / Notes / Past Study Reference/Current
Notes Winter 2019

Land
managemen
t

Attenuate flows in urban
areas (SUDS)

Study area

Use of SUDS drainage on
new developments,
make changes to urban
areas to reduce speed of
runoff.

No

No significant new development pressure in Caversham.
Given the large flows of the Thames and flood volumes,
this would not have any impact on Thames flows, which
is the main source of flooding here.

Urban
drainage

Improve urban drainage.

Study area

Improved surface water
drainage system.

No

There are areas within the defined study area that are
susceptible to surface water flooding. However, given
the large flows of the Thames and flood volumes,
improving the surface water drainage system would not
have any impact on Thames flows, which is the source
of flooding here.

Structural

Earth bunds

Study area –
Mill Green, Hill
Meadows

Flood bund

Yes

Could potentially be used to protect clusters of
properties on Mill Green. There could be scope to
achieve this via a combination of walls, demountables
and bunds, depending on existing structures. However,
the need for compensatory storage could make this
option unviable (further research into the matter
showed this was not the case). Not considered for
disperse properties as it would not be economically
viable. Requires a cluster of properties and appropriate
geography in order to be viable.

Structural

Flood walls

Study area –
Mill Green, Hill
Meadows

Flood walls

Yes

Could potentially be used to protect clusters of
properties on Mill Green. There could be scope to
achieve this via a combination of walls, demountables
and bunds, depending on existing structures. However,
the need for compensatory storage could make this
option unviable. Not considered for disperse properties
as it would not be economically viable. Requires a
cluster of properties and appropriate geography in
order to be viable.
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Category

Long List Option

Water Course /
Areas Affected

Description

Take Forward
for assessment?

Reasoning / Notes / Past Study Reference/Current
Notes Winter 2019

Structural

Demountable

Study area –
Mill Green, Hill
Meadows,
George Street

Temporary demountable
defences

Yes

An alignment for demountable defences has been
developed as part of the SCRR scheme, restricting flow
through the culvert under George Street, placing 1 set
of defences on George Street and a longer defence
along Mill Green. This option will be taken forward for
assessment.

Structural

Conveyance

Study area

Channel deepening or
widening

No

To reduce/remove inundation of the floodplain near
Caversham/Reading due to the Thames, significant
channel re-profiling/widening would be required.
Additionally, weir works may be required. Such works
would also have a high whole life cost associated with
maintenance. Given the potential for benefits (low), this
option is very unlikely to be economically viable. Also
significant environmental dis-benefits.

Structural

Conveyance

Study area

Supplementary bypass
channel(s, tunnels or
floodway

Yes

The study area is heavily populated and a bypass
channel would not be possible/effective. It would also
increase the risk of flooding downstream. The need for a
bypass in conjunction with the proposed alignment was
later identified

Structural

Conveyance

Study area

River restoration and/or
pinch point
improvements (bridges,
culverts and weirs)

Yes

Other than the Caversham Weirs and the two road
bridges (which are assumed not to offer a significant
constraint to flow, based on analysis of the flood
maps/model. As studies went on, this was proven to not
be the case. Better use of the Caversham Weirs
(particularly the Last Hope Weir) is an option that is
already on the 6-year plan, and so will not be taken
forward for assessment here.

Flood
storage area

Online

Upstream of
study area, on a
catchment wide
scale

Use of active structures
and re-profiling to store
water online.

No

Thames Floods in this area are typically of a long
duration and involve large volumes of water. This option
is not expected to be technically and economically
viable due to the size of FSA area required (likely greater

Category

Long List Option

Water Course /
Areas Affected

Description

Take Forward
for assessment?

Reasoning / Notes / Past Study Reference/Current
Notes Winter 2019
than several million m3) in order to deliver sufficient
benefits. There is not sufficient space to create FSAs of
this size in or near the study area. Groundwater could
also be an issue, as the storage areas would fill up with

Flood
storage area

Offline

Upstream of
study area, on a
catchment wide
scale

Gravity or pumping to
offline storage area

No

Thames Floods in this area are typically of a long
duration and involve large volumes of water. This option
is not expected to be technically and economically
viable due to the size of FSA area required (likely greater
than several million m3) in order to deliver sufficient
benefits.

Flood
storage

Aquifer storage

Upstream of
study area, on a
catchment wide
scale

Flood storage by
pumping into permeable
aquifer

No

Thames Floods in this area are typically of a long
duration and involve large volumes of water. This option
is not expected to be technically and economically
viable due to the large volume of flow in the Thames
during floods (>200m3/s).

Floodplain
storage

Washlands

Upstream of
study area, on a
catchment wide
scale

Enhance/increase
natural floodplain
attenuation with
cascade of passive
storage areas in existing
floodplain

Yes

It may be possible to store small volumes of flood water
in Christchurch Meadow and King’s Meadow, with the
use of bunds. It may also be possible to make
improvements to biodiversity and WFD requirements
through this option. This option is expected to provide a
very small amount of extra floodplain storage, but this
may be enough to act as compensatory storage for the
demountable defence option.

Compensatory
storage –
Christchurch
Meadow/King’s
Meadow

In order for this option to have a larger impact on flood
risk in Caversham, it would have to be implemented on
a very large scale, as part of a wider strategic option to
maximise attenuation across the Thames floodplain
along its entire length.
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