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1. Executive Summary

Guildford town centre has suffered from significant flooding in recent years and flood protection of
existing and proposed development is a key consideration for the regeneration masterplan. Climate
change projections show a potential increase in peak river flow of 71% in the River Wey for the
2080s and therefore the current flood risk is only likely to increase.

The Environment Agency (EA) is a key partner in delivering a flood defence strategy for the town.
Since the end of Stage 1, significant progress has been made with the EA, namely agreeing terms of
reference and funding contribution from GBC to develop the outline business case for the flood
alleviation scheme and development of a preferred defence alignment through the town centre,
including upstream flood storage compensation.

Ideas for how the defence alignment could be incorporated into the masterplan have been explored,
with the aim of providing landscaped areas at the river’s edge that would flood in peak events but
act as amenity spaces and a movement corridor in normal times.

Flood defences through the town will be delivered in phases along with the main development.
Section of the defence associated with protection of existing properties will be delivered by the EA,
with GBC and plot developers delivering defences associated with new development.

Collaboration with the EA will continue whilst the Flood Alleviation Scheme Outline Business
Case is produced (by the EA) and funding is secured to deliver the project. Public consultation will
be undertaken as part of this process. Key for the masterplan will be updating the flood mapping
(by the EA) to show areas benefitting from defence, leading to an update of the Strategic Flood Risk
Assessment and Sequential Test.
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2. Introduction

The background to the challenge of flooding within Guildford Town Centre was presented in the Stage 1
report (reference GRP-ARP-ZZ-XX-RP-CX-0001, Issue 02 23 March 2021). The Stage 2 report draws on
this background and presents the work undertaken during Stage 2 to develop the Flood Defence strategy.

2.1 Conclusions at end of Stage 1

The majority of the potential development area alongside the river falls in Flood Zone 3 —
Functional Floodplain, and current national and local policy would suggest development in this
zone is difficult but achievable. The Environment Agency have developed flood alleviation scheme
proposals in the past with the aim of protecting existing properties affected by flooding. Through
collaboration with the EA, the impacts for the proposed flood alleviation scheme have been
broadened to encompass protection of proposed new development as well as existing properties.

During Stage 1, a number of options were identified for how a flood alleviation scheme could be
achieved in the town centre, with opportunities identified to incorporate both town centre and
catchment wide interventions to lessen the impact within the town centre.

In collaboration with the Environment Agency, options for flood defences within the town centre
are being explored with the aim that, when implemented, the town centre’s flood zone will be
altered to enable development to be permitted more easily. The defensive line within the town
centre will take multiple forms to ensure it can be integrated within the proposed spatial masterplan,
delivering benefits not only in the form of built development, but enhanced bio-diversity,
sustainability and carbon sequestration.

As a key stakeholder, collaboration with the Environment Agency is ongoing. The EA have
undertaken an initial modelling exercise to establish an alignment of the defensive line within the
town centre that would provide suitable protection without causing detrimental impacts either
upstream or downstream.

The initial alignment will be reviewed and developed with the design team during Stage 2 to
incorporate the flood defences within the proposed spatial masterplan, undertaking iterations until a
preferred solution is found. Once all parties have settled on a preferred alignment, the EA will
develop the outline business case to progress the Flood Alleviation Scheme through detailed design
and planning in order to secure government funding.

Delivery of the flood alleviation scheme is expected to be through a partnership approach primarily
between GBC and the EA, with plot developers responsible for delivery of the defensive line as
appropriate. For interventions beyond the town centre; such as flood plain compensatory storage
and natural flood management techniques, engagement and collaboration with local stakeholders
will be promoted.

The key next step is to examine the initial defensive line developed by the EA and establish how it
can be incorporated into the masterplan to bring the quantum of development aimed for.
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3. Stage 2 Progress

The River Wey is designated as a main river and as such the EA is responsible for its maintenance,
improvement and any construction activities required to manage flood risk. The EA is therefore a key
partner for the delivery of the flood defence scheme. The focus of Stage 2 has been ongoing collaboration
with the EA to develop the preferred defence alignment to enable them to commence the modelling and
Outline Business Case work.

Surrey County Council, in their role as Lead Local Flood Authority (LLFA) also have a part to play in
managing flood risk. Within the masterplan area this mainly focusses on managing surface water run off,
however, as part of the Surrey Flood Risk Partnership Board they oversee the work of various different
authorities and deliver the Surrey Flood Risk Management Strategy, of which the Guildford flood defence
scheme will be a key component.

3.1 Terms of Reference with the EA

Terms of reference have been agreed with the EA covering the desired outputs of the flood alleviation
scheme project in respect of: the protection of developable lands, in principle design coordination, pre-
construction expenditure, programme and funding principles.

Through a grant from Surrey County Council’s Empty Homes Fund, GBC have committed to providing
funding to the EA for their work up to completion of the Outline Business Case (up to the end of 2023).

3.2 Alignment

The proposed defence alignment has gone through a number of iterations since Stage 1. The alignment that
will be used for modelling is shown in Appendix A. Public consultation will be undertaken on the proposed
alignment, lead by the EA, and as such the alignment may still be subject to variation.

The key changes between the alignment presented in Stage 1 and this alignment are summarised in Table 1.

The alignment agreed at the end of Stage 1 aimed to maximise development zones by keeping the offset
from the river small. However, the modelling identified flood depths and hence defence structure could be
up to 2.8m in places. Increasing the offset from the river should help to reduce the height of the defence and
this is generally what has been adopted in Stage 2.

The Stage 1 alignment did not have any flood defence identified for Millmead — this has been added in Stage
2 to reflect the need to defend existing properties in this area.

Guildford Borough Council Guildford Economic Regeneration Programme
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Table 1: Defence alignment comparisons Stage 1 - 2

Location

Stage 1

Stage 2

Reason for change

North east bank — Dapdune
Wharf/William Road/Arriva
Bus Depot

Martin Leigh
Motors

Initial model run showed flood waters
“returned” around the top of the defence line at
Dapdune Wharf causing flooding from the
north. Section of defence line included
perpendicular to river to counteract this flood
route.

Through the Arriva Bus Depot site, the
defence line is offset further back from the
river, approx. 20m, to correspond with
proposed movement corridor.

Guildford Borough Council
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Location Stage 1

Stage 2

Reason for change

North west bank — Riverside
Business Park

Stage 1 defence line followed the edge of the
existing river path from the north southwards
to the edge of vegetation before moving

inboard with an offset of approximately 14m.

The Stage 1 defence line diverges from the
river path further north and achieves a set back
of approximately 20m through the plot.

The increased set back is a response to balance
the alignments on either side of the river.
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Location Stage 2 Reason for change
funms fuuplaifageqs — Offset has been increased to approximately
26m throughout the Bedford Wharf zone. This
reflects masterplan proposals to include a
significant riverside landscape zone.
Bedford Wharf North
\ \&.\ J Offset from river has been increased to
Wq,lnug = h u approximately 26m at no_rth. _Offset degreases
Bridge R ] — towards the south but maintains approximately
W\ - Bedford Wharf == 8m until existing Blenheim House building on
2 u\ IR ‘ car park corner. This offset reflects masterplan
\ ' \ (O - proposals to maintain movement corridor
Bedford Wharf South ( . along river.
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Location Stage 2 Reason for change
Alignment has been brought close to river
edge in response to fact that this zone
comprises existing buildings which will be
retained in the masterplan and therefore should
be protected by the defence.

Town Wharf
Offset increased to approximately 20m where
possible reflecting masterplan proposals for
this area.

Millbrook
Millbrook Car Park

Guildford Borough Council
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Location

Stage 1

Stage 2

Reason for change

Millbank

No defence proposed

——

No defence was proposed in Stage 1
alignment. This resulted in a number of
existing properties remaining at risk of
flooding.

New alignment (shown in orange) aims to
protect existing properties on west bank of the
river.

Portsmouth Road Car Park

No defence proposed

No defence was proposed in Stage 1
alignment.

Stage 2 proposes an alignment approx 18m
offset from the river. This reflects masterplan
proposals to include built development on this
plot.

Guildford Borough Council
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3.21 Climate Change
In July 2021, the EA provided updated climate change allowances for peak river flows in England. These
are now defined for specific river catchments. The allowances for the River Wey are shown in Table 2.

Table 2 Wey and tributaries Management Catchment peak river flow allowances

Central Higher ‘ Upper

15% 28%
17% 36%
36% 71%

For capital schemes the Central allowance is used, therefore an allowance of 24% will be applied to current
river levels when assessing the required height of flood defences, and the compensatory flood storage
requirements.

For Strategic Flood Risk assessments, both the Central and Higher allowances should be used for sensitivity
testing. The Upper allowance is applied to nationally significant infrastructure projects, new settlements and
urban extensions where a credible maximum scenario should be assessed. There are no aspects of the
proposed masterplan that would require this assessment.

The Central allowance should be used for assessing access and egress requirements.

3.2.2 Freeboard

Freeboard is normally provided on flood defence schemes to take into account uncertainties. It has been
agreed that freeboard should be 600mm for this scheme, although this will be reviewed as modelling is
progressed.

3.3 Compensatory Flood Storage

Floodplain lost due to a flood alleviation scheme must be provided within the catchment to ensure flood risk
is not simply passed somewhere else.

With the initial defensive line, the EA’s modelling has identified a volume of 92,516m? of storage will be
lost from the floodplain. They have gone on to identify four areas in Shalford, upstream of Guildford, where
this water could be accommodated. Refer to Appendix B for further details.

This is a key aspect of the scheme and demonstrates that a viable solution for flood defence within the town
centre can be achieved.

Further refinement of the required volume to be accommodated and the form and location of the proposed
storage will be undertaken by the EA as their modelling progresses.

3.4 Form of flood defence
The overarching design principle is to make space for water. This will be achieved through:

Creating defended development areas with development elevated above flood levels
The use of green/blue zones for public realm that work with water during times of flood
Maximising bio-diversity opportunities

Creating active leisure spaces

Establishing a riverside movement corridor

These principles are described in the images below.
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Bedford Wharf

Hard and soft landscape at the river’s edge is designed to
tolerate flooding in peak events.

The flood defence wall is incorporated into the western
edge of the development plots and “hidden” by the
landscaping against it.

Access and egress for residents of the blocks would be
provided from podium level to the east side of the blocks,
away from river and set above flood levels.

Floodable landscaping Flood Defence Wall

Resfdential

1in 100 + Climate
change flood level

—

=~ Car Parking

Resident’s Podium

Landscaping ‘hiding’
the flood wall

Car Park under podium

Flood Defence Wall

Floodable landscaping

Resident’s Podium

Landscaping ‘hiding’
the fiood wall

Car Park under podium

Flood Defence Wall

Floodable fandscaping
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Town Wharf

Hard landscape at the river’s edge is designed to tolerate
flooding in peak events.

The flood defence is achieved through terracing within the hard
landscaping.

Flood Defence terracing Floodable hard landscaping Flood Defence terracing

1in 100 + Climate
change flood fevel

Terracing ‘hiding’ the

flood walf
\
I

Flood Defence Terracing

Floodable hard landscaping

Flood Defence Terracing

Terracing ‘hiding’ the
flood wall

Flood Defence Terracing

Floodable hard landscaping

Flood Defence Terracing
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3.5 Phasing

The masterplan is expected to be built out over a period of approximately 5 years, from 2025 to 2030. With
parts of the flood defence being incorporated into development plots, as described in section 3.4, the defence
will also therefore be delivered in a phased manner.

An initial phasing plan was discussed with the EA. The principle of delivering the defence in phases was
agreed and the preferred phasing sequence has been amended to reflect discussion (refer to Appendix C).
Broadly the phasing is as follows:

¢ Millbrook and Millmead are likely to be a vital first phase (Phase A)

e Phase B (Town Wharf and Portsmouth Street Car Park) can probably be delivered in a phased
manner as proposed, although the resulting landscape zone in the Portsmouth Road Car Park would
provide a good opportunity to provide space for water so early delivery could be beneficial

e Phase C (Bedford Wharf) is intrinsically linked with Phase D (Mary Road) and so may not be able to
delivery separately, it may require temporary barriers to be installed until such time as the
development comes along.

Compensatory Flood Storage areas will need to be delivered in advance of the flood defences.

Further work will be undertaken with the EA as more model information is available.

3.6 Delivery of Flood Defence Scheme

The flood defence scheme in Guildford is a mixture of defence of existing properties that have suffered from
flooding in the past, or are at risk, and defence to enable new development.

It is proposed that where the defence has been identified as required for defending existing properties, these
works should be undertaken by the EA. These areas include:

¢ Riverside Business Park and Walnut Tree Close to the north west
e Mary Road and William Road to the north east

e Millmead

e Millbrook car park and north towards the Debenhams site.

The remaining areas would be delivered by the plot developers.

3.7 Planning Considerations

At noted in the Stage 1 report, the majority of Guildford town centre lies within Flood Zone 3. Any new
development would need to pass the Sequential Test and Exception Test to be granted planning permission
and, in accordance with NPPF, only essential infrastructure can be permitted. The Sequential Test has been
undertaken for available sites within the town centre as part of the Strategic Flood Risk Assessment (SFRA),
completed in May 2016. This concludes that no sites are suitable for residential development.

On completion of the flood alleviation scheme it is understood that the flood zone within the town centre
would be modified and would be designated either “Flood Zone 3 Benefitting from Defence” or Flood Zone
2. This is the approach the EA has adopted where other towns have put in place flood defences, such as
Derby. In either case, development would need to demonstrate that consideration has been given to both
compensatory floodplain storage, and to providing safe access and egress during a flood or breach event.
Compensatory floodplain storage will have be delivered for the whole town centre so individual plots should
not have to provide any further justification. Safe access and egress has been considered at masterplan level
so plot developers should not need to consider much further, provided they are complying with the
masterplan levels strategy.

The sequence and timeline for how this is expected to occur are described below:

Guildford Borough Council Guildford Economic Regeneration Programme
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Event Timeframe | Comments Planning Considerations
EA completes Outline End 2023 This stage defines the scheme and At this stage, agreement would be
Business Case demonstrates there is a technically provided by the EA’s Sustainable Places
viable solution and that funding sources | Team that Flood Zones in Town Centre
have been identified. will be amended.
At this point it is understood that the
SFRA can be revised with new
Sequential Test undertaken to show sites
currently in Flood Zone 3 are
developable, subject to planning
conditions.
EA undertakes detailed Mid 2025 Detailed design, securing funding and Planning permission for new
design and completes Full securing planning permission development can be sought.
Business Case
Construction Mid 2025 — Sections of defence delivered as part of
Mid 2027 plots to be subject to EA construction

methodology and sign off and
compensatory flood plain storage
delivered.

These assumptions need to be confirmed with the EA’s Sustainable Places team.

Guildford Borough Council
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4, Next Steps

The flood defence strategies have been significantly advanced during Stage 2 with the EA confirming the
key aspect that they have been able to identify viable spaces for the necessary compensatory flood plain
storage. Further work is still required as described below:

4.1 Conclude Flood Defence Alignment

The alignment of the flood defence has been discussed extensively with the EA and options put forward and
considered by both parties. At this stage, the alignment that has been settled on (as shown in Appendix A)
strikes a balance to be suitable to protect both existing properties and the proposed masterplan development
plots. The EA have been keen to ensure the defence is “fair” with all plots contributing, and is balanced on
both sides of the river.

The EA will use this alignment or hydraulic modelling to determine the height of any necessary defences. It
is expected that further, minor, alignment adjustments may be undertaken until both parties are happy with
the solution. The final alignment will then be taken forward by the EA to the Outline Business Case Process.

411 Public Consultation

Public consultation will be undertaken as part of the EA’s process to develop the scheme and progress the
outline business case. Some alterations may be required to the defence alignment as a result of this
consultation.

4.2 Develop Compensatory Floodplain Storage solutions

The work undertaken to date by the EA has established the likely volume of floodplain compensatory storage
to be provided, as well as locations where this can be accommodated. The plots of land chosen are of little
development potential as they all encompass areas of Flood Zone 3. They do present challenges of access
being located in and among rail lines, however, details for how the levels can be adjusted to provide storage
will be worked through by the EA in due course.

4.3 EA to develop outline design and business case

Once the alignment work has been concluded, the EA will continue to develop the outline design and the
supporting business case. SGF will support the EA through this process.

4.4 Identify funding sources

The work undertaken by the EA will hopefully lead to receipt of a grant from central government to fund
part of the flood alleviation scheme. However, this will not fund the entire scheme and therefore additional
funding will need to be identified and secured. These are likely to be a combination of public sector grants
and private sector contributions.

4.5 Develop designs for providing defence

Once the EA’s modelling has been concluded and defence heights have been determined, designs for how
this can be incorporated within the proposed development plots will be developed with the masterplan team.

4.6 Revised Sequential Test

As described earlier, the current Strategic Flood Risk Assessment for Guildford precludes development
within much of the town centre as it is located within Flood Zone 3. At a point in time, it is expected that the
flood zones will be modified and a revised Sequential Test can be undertaken giving more support to
riverside development. It is vital that this is undertaken in consultation with the EA’s Sustainable Places
team as they are a statutory consultee and have the power to object to any planning permission on the
grounds of flood risk.
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Appendix A

Proposed Flood Defence Alignment
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Appendix B

Compensatory Flood Storage Notes from Jacobs
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Appendix C

Proposed Flood Defence Phasing

Guildford Borough Council Guildford Economic Regeneration Programme

GRP-ARP-ZZ-XX-RP-CX-0010 | Issue | 15 September 2022 | Ove Arup & Partners
Limited Flood - Stage 2 Page C-1



Appendix D

EA/GBC Meeting Notes

21/04/21
10/06/21
14/10/21
15/11/21
17/02/22
17/03/22

19/05/22
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