Environmental Statement Volume 3: Technical Appendices

Appendix: Water Resources, Drainage and Flood Risk






Environmental Statement Volume 3, Appendix: Water Resources, Drainage and Flood Risk

Annex 1. Legislative and Planning Policy Context



Woking Football Club
Water Resources, Drainage and Flood Risk

LEGISLATION AND PLANNING POLICY CONTEXT

1.1 The following subsection provides a summary of relevant planning policy at a National
and Local level as well as key environmental legislation. These planning policies and
legislation form the basis of planning decision-making in relation to water quality,
hydrology and flood risk.

NATIONAL POLICY
National Planning Policy Framework 2019 ' (NPPF)

1.2 The NPPF sets out the Government’s planning policies for England and how these are
expected to be applied. The principles of policy relevant to water resources and flood risk
are provided in the following sections and, combined with the associated Planning
Practice Guidance (PPG), form the current policy at the national level.

e Section 14 ‘Meeting the challenge of climate change, flooding and coastal change’,
paragraph 149 and 150 of this section states the following;

“149. Plans should take a proactive approach to mitigating and adapting to
climate change, taking into account the long-term implications for flood risk,
coastal change, water supply, biodiversity and landscapes, and the risk of
overheating from rising temperatures...

150. New development should be planned for in ways that:

a) avoid increased vulnerability to the range of impacts arising from climate
change. When new development is brought forward in areas which are
vulnerable, care should be taken to ensure that risks can be managed through
suitable adaptation measures, including through the planning of green
infrastructure...”

e Section 15 ‘Conserving and enhancing the natural environment’, Paragraph 170 of
this section states the following;

“170. Planning policies and decisions should contribute to and enhance the
natural and local environment by ...

...e) preventing new and existing development from contributing to, being put at
unacceptable risk from, or being adversely affected by, unacceptable levels of
soil, air, water or noise pollution or land instability. Development should, wherever
possible, help to improve local environmental conditions such as air and water
quality, taking into account relevant information such as river basin management
plans;...”

" Department for Communities and Local Government. (2019). National Planning Policy Framework.
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LOCAL POLICY
Woking Borough Council Local Development Document (October 2012)?

1.3 The Local Development Document Core Strategy was adopted in October 2012 and
provides the local strategic planning policy context for the borough and covers the period
up to 2027 but also ensures that its implementation will not compromise the ability of
future generations to meet their needs. The following policies are considered relevant to
the proposed development:

e CS9 - Flooding and Water Management: which states the following...

“The Council will determine planning applications in accordance with the guidance
contained within the NPPF. The SFRA will inform the application of the Sequential
and Exceptional Test set out in the NPPF.

The Council expects development to be in Flood Zone 1 as defined in the SFRA.
Applications or allocations within Flood Zone 2 will only be considered if it can be
demonstrated that there are no suitable alternatives in areas at lower risk.

The Council will not encourage development in Flood Zones 3a and 3b however, it
accepts that this is possible in exceptional circumstances. Development proposals in
Flood Zones 3a and 3b will be required to be accompanied by a comprehensive
Flood Risk Assessment to demonstrate that the development will not increase flood
risk elsewhere or exacerbate the existing situation. A sequential approach will apply
to all developments in Flood Zone 3 and areas at risk of flooding from sources other
than river. Any development in Flood Zone 3b will only be acceptable when it is either
water compatible, essential infrastructure, or if brownfield land, does not increase the
net number of residential units or business floorspace and improves local flood risk.

The Council will require all significant forms of development to incorporate
appropriate sustainable drainage systems (SUDS) as part of any development
proposals. If this is not feasible, the Council will require evidence illustrating this.

A Flood Risk Assessment will be required for development proposals within or
adjacent to areas at risk of surface water flooding as identified in the SFRA. To
further reduce the risk from surface water flooding, all new development should work
towards mimicking greenfield run-off situations. Proposals which relate specifically to
reducing the risk of flooding (e.g. defence/ alleviation work) will be supported so long
as they do not conflict with other objectives of the Core Strategy for example, those
relating to landscape and townscape character.

In areas at risk of flooding, proposals (including flood compensation proposals) with
implications for biodiversity will be carefully considered for all levels of ecological
designation. Where the development proposals are demonstrated to adversely affect
an SPA, SAC or RAMSAR site, permission will not be granted.

All development, particularly on brownfield land, should seek to remediate
contaminated land to ensure that risk to water quality as a result of development is
minimised”.

2 Woking Borough Council. October 2012. Woking Local Development Document Woking Core Strategy.
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Woking Borough Council Site Allocations Development Plan Document (Nov
2018)®

1.4 The Woking Borough Council Site Allocations Development Plan Document (Nov 2018)
identifies that the site is allocated for regeneration under Policy UA44: Woking Football
Club, Woking Gymnastic Club, Woking Snooker Club, Westfield Avenue, Woking, GU22
9AA. The Policy identifies how the site is allocated for a mixed-use development to
include a replacement football stadium, residential including Affordable Housing, and
commercial retail uses. There are a number of key requirements identified within the
policy that the development must address, those associated with drainage and flood risk
are as follows:

e “Due to the built-up nature of the site and surrounding area surface water flooding
should be mitigated in the design of the development; and

e Development to meet relevant Sustainable Drainage Systems requirements at the
time of planning application for the development of the site.”

LEGISLATIVE CONTEXT
15 A summary of key relevant UK water legislation is provided below:

e Environmental Protection Act (1990) 4 : sets out a range of provisions for
environmental protection, including integrated pollution control for dangerous
substances;

e Water Resources Act (1991)%: consolidated previous water legislation with regard to
both the quality and quantity of water resources;

e Environment Act (1995)8: established a new body (the Environment Agency (EA))
with responsibility for environmental protection and enforcement of legislation. This
Act introduced measures to enhance protection of the environment including further
powers for the prevention of water pollution;

e Water Industry Act (1999): consolidated previous legislation relating to water supply
and the provision of sewerage services;

e Anti-Pollution Works Regulations (1999)8: provides powers to the EA to stop any
activity (e.g. construction) that is giving or is likely to give rise to environmental
pollution or to adequately enforce pollution control measures;

e Control of Pollution (Oil Storage) (England) Regulations (2001) °: Imposes general
requirements for preventing pollution of controlled waters from oil storage, particularly
fixed tanks or mobile bowsers. Makes contravention a criminal offence;

3 Woking Borough Council. November 2018. Woking Borough Council Site Allocations Development Plan Document.
4Environmental Protection Act 1990 (c. 43). London: Her Majesty’s Stationery Office.

5Water Resources Act 1991 (c. 57). London: Her Majesty’s Stationery Office.

8 Environment Act 1995 (c. 25). London: Her Majesty’s Stationery Office.

"Water Industry Act 1999 (c. 9). London: Her Majesty’s Stationery Office.

8 Anti-Pollution Works Regulations S.I. 1999 No. 1006. London: Her Majesty’s Stationery Office.

9 Control of Pollution (Oil Storage) (England) Regulations S.I. 2001 No. 2954. London: Her Majesty’s Stationery Office.

e Water Act (2003)'%: extends the provisions of the Water Resources Act (1991) and
the Environment Act (1995) with regard to abstractions and discharges, water
conservation and pollution control;

e Water Environment (Water Framework Directive) (WFD) (England and Wales)
Regulations (2003) '': requires the development and implementation of a new
strategic framework for the management of the water environment and establishes a
common approach to protecting and settling environmental objectives for
groundwater and surface waters; and

e Flood and Water Management Act (2010) '2: makes provisions about the
management of risks in connection with flooding and coastal erosion.

©Water Act 2003 (c. 37). London: Her Majesty’s Stationery Office.

" Water Environment (Water Framework Directive) (England and Wales) Regulations S.l. 2003 No. 3242. London: Her
Majesty’s Stationery Office.

"2 Flood and Water Management Act 2010 (c. 29). London: Her Majesty’s Stationery Office
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INTRODUCTION

Background

RMA Environmental Limited was commissioned by Woking Football Club to prepare a
Flood Risk Assessment (FRA) to support a full planning application for the redevelopment
of Woking Football Club including new residential development.

This FRA has been prepared in accordance with the National Planning Policy Framework
(NPPF), associated Planning Practice Guidance (PPG) and Environment Agency (EA)
standing advice on flood risk for new development.

Site Location and Land Use

The site is currently occupied by a football stadium (Woking Football Club); a collection of
large-footprint, low-rise buildings, including the Woking Snooker Centre; David Lloyd
Leisure Centre (including tennis courts), Woking Gymnastics Club; car parking; and a small
number of residential properties (81 Westfield Avenue, Hoe View, Park View and 1-6
Kingfield Road) situated in the north of the site.

The site extends to an area of approximately 5.0 hectares (ha) and is located at National
Grid Reference TQ 00566 57330 (refer to Figure 1.1).

The site is bordered by the following land uses:

e Kingfield Road and residential dwellings are located adjacent to the northern boundary
of the site;

o Westfield Avenue forms the western boundary of the site, beyond this is further
residential development and Hoe Stream;

e residential dwellings are located along the eastern boundary of the site, a small pond
is also located approximately 40 m east of the site;

e a ‘sports facility’ including playing fields form the southern boundary and residential
buildings form the south-western boundary of the site; and

e the surrounding area is mostly urbanised with residential development.

Access to the site is currently via Kingfield Road to the north of the site. Further details on
site topography, geology and hydrology are set out in Section 2.

Proposed Development

The Proposed Development comprises the redevelopment of the site, following the
demolition of all existing buildings and structures, to provide a replacement stadium with
ancillary facilities, including flexible retail, hospitality and community spaces, independent
retail floorspace (Classes A1/A2/A3), a medical centre (Class D1) and vehicle parking, plus
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1.9

residential accommodation comprising of 1,048 dwellings (Class C3) within 5 buildings of
varying heights of between 3 and 10 storeys (and undercroft and part basement levels) on
the south and west sides of the site, together with provision of new accesses from Westfield
Avenue to car parking, associated landscaping and the provision of a detached residential
concierge building.

Refer to the proposed development layout included within Appendix A.
Requirements for a Flood Risk Assessment

The requirements for FRA are provided in the NPPF and associated PPG. Paragraph 163
of the NPPF (2018) requires that a site-specific FRA should be submitted with planning
applications for all sites greater than 1 ha in Flood Zone 1; for sites of any size within Flood
Zones 2 or 3; in an area within Flood Zone 1 which has critical drainage problems; in an
area within Flood Zone 1 which is identified in a strategic flood risk assessment as being
at increased flood risk in the future; or an area within Flood Zone 1 that may be subject to
other sources of flooding, where its development would introduce a more vulnerable use.

Flood Zone 1 is defined as land with little or no flood risk (an annual exceedance probability
[AEP] of flooding of less than 0.1%); Flood Zone 2 is defined as having a medium flood
risk (an AEP of between 0.1% and 0.5% for tidal areas or 0.1% and 1.0% for rivers); and
Flood Zone 3 is defined as high risk (with an AEP of greater than 0.5% for tidal areas or
greater than 1.0% for rivers).

FRAs should describe and assess all flood risks (from rivers, the sea, surface water,
reservoirs, sewers and groundwater) to and from the development and demonstrate how
they will be managed, including an evaluation of climate change effects.

Consultation

Consultation has been undertaken with the following consultees and further details of these
consultations are included within Section 3 and 4 of this FRA:

e a product 4 request has been undertaken with the EA to obtain the most up to date
flood data for the site;

e direct consultation in the form of a meeting and email correspondence has been
undertaken with Katherine Waters at Woking Borough Council (who are acting at the
Lead Local Flood Authority) to determine modelled flood extents for the Hoe Valley
Restoration Scheme and the scope of the surface water drainage strategy; and

e a pre-development enquiry has been undertaken with Thames Water to determine the
location of sewers within the site and surrounding are and if there is sufficient capacity
within the local foul sewerage system to supply the development.
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BASELINE ENVIRONMENTAL CONDITIONS

Topography

A topographical survey of the site is included as Appendix B and this identifies that the site
slopes in a north-westerly direction. The lowest recorded level is at 24.01 m above
ordnance datum (AOD) in the north-western corner of the site and the highest recorded
level is at 25.88 mAOD and is located in the far south-westerly corner of the site.

Hydrology

There is one ‘main river’ within a 500 m radius of the site. This is identified as the Hoe
Stream which is located approximately 45 m north-west of the site and flows in a north-
easterly direction.

There are no other significant watercourses or water bodies within the surrounding area.
Geology and Hydrogeology

As reported on the British Geological Survey (BGS) online Geology of Britain Viewer, the
site is underlain by the superficial deposits of Kempton Park Gravel comprising sand and
gravel. This is further underlain by the bedrock geology of the Bagshot formation
comprising sand.

The EA classify the superficial and bedrock geology as Secondary A Aquifers; these are
defined as “permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor aquifers.”

The far south-eastern part of the site is underlain by the bedrock geology of the London
Clay Formation comprising clay silt and sand and this is classified by the EA as
unproductive Strata; these are defined as “rock layers or drift deposits with low permeability
that have negligible significance for water supply or river base flow.”

The site is not located within a groundwater Source Protection Zone (SPZ).

"Main river is defined by the EA as any watercourse that contributes significantly to the hydrology of a catchment.
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EXTERNAL FLOOD RISK

Flooding Mechanisms

The EA’s flood map for planning (refer to Figure 3.1) indicates that the site lies entirely
within Flood Zone 1 (low risk). Land located within Flood Zones 2 and 3 (medium and high
risk, respectively) is located approximately 15 m to the north-west. Due to its close
proximity to the site, it is necessary to assess the risk of climate change on the flood extents
for the site’s operational lifetime (estimated at 100 years). This is discussed further below.

The EAs risk of flooding from surface water flood maps identify that the majority of the site
is at very low surface water flood risk (each year, this area has a chance of flooding of less
than 1in 1000 (0.1%)). There are only minimal areas with up to high surface water flood
risk (each year, this area has a chance of flooding of greater than 1 in 30 (3.3%)) located
within the north-west and southern areas of the site. This is discussed further below.

The Woking Borough Council (WBC) Strategic Flood Risk Assessment (SFRA) Volume 2
Technical Report (Nov 2015) identifies that the majority of the site is located within an area
“limited potential for groundwater flooding to occur’. The south-eastern corner of the site,
however, is within an area with “potential for groundwater flooding to occur at the surface”.
This is discussed further below.

The WBC’s SFRA identifies that the site lies within a postcode area with 33 records of
sewer flooding. This is discussed further below.

A review of the SFRA and EA flood maps, has identified that there are no other significant
sources of flooding at the site, i.e. from reservoirs.

Historic Flooding

The WBC SFRA (Capita Symonds, 2015) includes a map showing historical fluvial flood
events within the borough. This identified that the northern extent of the site was affected
by the winter 2013/2014 flood extents as well as the September 1968 flood event.

The January 2003 flood event flooded the sports ground and playing field directly south of
the site.

The EA’s historic flood map (included in Appendix C) identifies one record of historic fluvial
flooding for the site dated from 1968. Mapping of the event identifies that fluvial flooding
extended approximately 85 m into the northern part of the site.

Fluvial Flooding

As detailed above, the EA’s flood map for planning (refer to Figure 3.1) indicates that the
site lies entirely within Flood Zone 1 (low risk); however, the site is located 15 m from land
located within Flood Zones 2 and 3 (medium and high risk, respectively), therefore, it is
necessary to assess the risk of climate change on the flood extents for the site’s operational
lifetime (estimated at 100 years).
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3.10  Detailed flood data has been obtained from the EA and modelled flood extents are derived
from the Hoe Stream Flood Alleviation Scheme mapping (Hoe Stream model (Mayford to
Wey confluence) (2014)), carried out using 2D modelling software (ISIS-Tuflow). This data
is included within Appendix C of this report and identifies that the site benefits from flood
defences along the Hoe Stream.

3.11 Consultation with WBC, who are acting as the Lead Local Flood Authority (LLFA) for the
site, has identified that WBC and the EA have been working in partnership to design and
implement the Hoe Valley Restoration Scheme and that this involves updating the 2014
modelling and this model is due to be published shortly. WBC have provided the output
mapping for the defended scenario including climate change scenarios and the in-channel
defended and undefended flood levels incorporation into this FRA (refer to Appendix C).
The in-channel flood levels are summarised in Table 3.1 below.

Table 3.1: In-channel flood levels from the updated Hoe Stream Modelling
‘ Peak Water Level (mAOD)
Return Period
‘ Defended Scenario Undefended Scenario
Q100 24.71 24.66
Q100 cc35% 25.08 25.02
Q100 cc70% 25.35 25.28

3.12  As detailed above (and from reviewing the EA’s spatial flood defence data), the site
benefits from flood defences along the Hoe Stream. Table 3.2 below summarises details
of the flood defences that are adjacent to the site.

Table 3.2: EA Flood Defence Data for the site
Crest Level Desian
Location to the site at its (mAOD) esig
Type of defence " standard
closest point o0
(Condition)
Flood embankment 26 m west and extend for | 25.60 | 26.00 | 100 years
(part of the Hoe Stream FAS) 823 m south along the Hoe (Poor)
Stream
Reinforced Concrete Flood 20 m north and extends for | 25.45 | 25.45 | 100 years
Wall 50 m north along the Hoe (Fair)
(Hoe Stream FAS RC17) Stream
Earth Flood Embankment 50 m north and extends for | 25.25 | 25.25 | 100 years
(Hoe Stream FAS 1)) 58 m north along the Hoe (Good)
Stream
Earth Flood Embankment 70 m north and extends for | 25.90 | 25.25 | 100 years
(Hoe Stream FAS 4b) 220 m north along the Hoe (Fair)
Stream

3.13  The EA’s Guidance on climate change allowances (2016) states that for sites situated
within EA Flood Zone 1, the central allowance should be used when determining the impact
of climate change on flood risk.
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3.17
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3.19

3.20

The site falls within the Thames river basin district and the central allowance for the year
2115 is 25%. The updated EA modelling data for the site includes the 35% and 70%
climate change scenarios and therefore, for the purpose of this report (and as a
conservative measure) the 35% climate change scenario has been considered when
determining the impacts of climate change on the proposed development.

From reviewing Table 3.1 and 3.2 above, the crest levels of the fluvial flood defences are
approximately 0.17 m to 0.82 m above the defended modelled 100-year flood level with
35% allowance for climate change and, therefore, it is concluded that the flood defences
would provide protection for the operational lifetime of the development.

Worst-Case Scenario

The undefended 100-year flood event with a 35% allowance for climate change (25.02
mAOD) has been used as the worst-case scenario for the proposed development. It is
important to note that this scenario is assuming that all flood defences within Woking were
to breach during a 100-year flood event, which is considered to be improbable. A breach
in the flood defences protecting the site would result in a lower flood risk to the site when
compared to the undefended scenario; however, in the absence of breach modelling, the
100 year with 35% climate change allowance level is being used as a conservative
measure.

During this flood event, the site would flood to a maximum depth of 1 m which would occur
in the northern part of the site. The central part of the site will remain dry; however, some
of the southern extent of the site would experience shallow flooding to depths up to 0.2 m
as flood water would flow down Kingfield Road and enter the site from the south-east.

All residential development is proposed to be located approximately 1.5 m above existing
ground level. The lowest residential finished floor level (which is located within Block 1 in
the north-west of the site) is 25.5 mAOD; this is 480 mm above the undefended 100-year
event with 35% climate change level and therefore, should this event occur, a safe refuge
would be provided within the residential dwellings. Any land uses below this flood level are
classified as ‘less vulnerable’ land uses.

Based on the above, it is concluded that the site will be provided protection from flooding
by the flood defences along the Hoe Stream for its operational lifetime (assumed to be 100
years). In the very unlikely event of a breach of the defences for the 100 years 35% climate
change event, then part of the site will be flooded to a maximum depth of 1 m. However,
all residential development is located a significant freeboard above this flood level
providing a safe refuge for future occupants.

Surface Water Flooding

The EA’s risk of flooding from surface water mapping identifies that most of the site has a
very low risk of surface water flooding, as does much of the surrounding area. Very low
surface water flood risk is defined where “each year, this area has a chance of flooding of
less than 1in 1000 (0.1%).”
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3.28

There are small areas of low surface water flood risk located within the north-western
corner of the site as well as in the south. Low surface water flood risk is defined where
“each year, this area has a chance of flooding between 1 in 1000 (0.1%) and 1 in 100
(1%)".

There are very limited areas of medium and high surface water flood risk in the north-
western and southern areas of the site. Medium surface water flood risk is defined where
“each year, this area has a chance of flooding of between 1in 100 (1%) and 1in 30 (3.3%)".
High surface water flood risk is defined where “each year, this area has a chance of
flooding of greater than 1 in 30 (3.3%)”.

The EA’s mapping indicates that the areas of surface water flood risk on site are limited in
size and do not appear to constitute any flow paths (i.e. they originate within the site
boundary). The extents of medium/high surface water flood risk are located with existing
areas of hardstanding surrounding the buildings and is ultimately ponded water. Post-
development, it is considered that any ponding of surface water in extreme events will be
re-distributed to the new low points within the site (i.e. areas of open space and roads) and
managed by the surface water drainage strategy.

The EA’s surface water flood risk mapping shows what “happens when rainwater does not
drain away through the normal drainage systems or soak into the ground but lies on or
flows over the ground instead.” It is noted that this type of flooding is difficult to predict and
was based on the best information available to the EA regarding ground levels and
drainage.

Surface water flood risk is deemed to be less significant than the fluvial flood risk and,
consequently, would also be mitigated by measures outlined for the fluvial risk below as
well as being reduced through the implementation of the proposed drainage strategy.

Groundwater Flooding

As previously stated, the majority of the site is located within an area “limited potential for
groundwater flooding to occur’ and the south-eastern corner of the site is within an area
with “potential for groundwater flooding to occur at the surface”.

From reviewing the borehole records on site included within the Geo-Environmental and
Geotechnical Assessment (Ground Investigation) Report, it is identified that groundwater
is located at a level of between 22.22 and 23.26 m AOD which ranges between 1.7 m bgl
and 2.87 m bgl within the Kempton Park Gravel that underlies the site (refer to Figure 3.2).
The borehole data indicate a hydraulic gradient in a northerly direction towards to Hoe
Stream, as expected.

The proposed development involves the construction of five residential blocks up to ten
storeys high and the inclusion of a new football stadium. The two southern blocks (Block
4 and Block 5) include a lower ground level and a basement level. The three western
blocks (Blocks 1, 2 and 3) comprise of just a lower ground level. The lowest proposed
finished floor levels (FFL) of the lower ground level for all of the blocks is 22.50 mAQOD.
The proposed FFL of the basement levels is 20.50 m ADO. There are no basement levels
proposed for the football stadium.
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3.29

3.30

3.31

3.32

3.33

3.34

3.35

3.36

From reviewing the borehole records on site, in the area in which the western blocks are
situated, groundwater was encountered between 22.22 and 23.26 mAOD. The proposed
FFL of the lower ground level within these blocks is 22.50 m AOD and therefore the lower
ground level will be located partially below groundwater level.

Groundwater depths within the area where the two southern blocks are proposed are
identified to be between 22.87 and 23.16 mAOD. The proposed FFL for the basements
within these blocks is 20.50 m AOD and therefore, they will be located primarily within the
Kempton Park Gravel.

The land uses proposed within the lower ground level and basement level within the
residential blocks will be used for parking uses only and in accordance with Table 2 of the
NPPF, these land uses are classified as ‘less vulnerable’ to flooding.

Based on the above, itis considered likely that the lower ground level and basement levels
of the residential blocks would extend below the anticipated groundwater levels.
Considering that the footprint of the blocks are relatively small and there are only one-
storey basement levels proposed, the volume of displaced groundwater may result in a
rise in groundwater level locally; however it is considered that this would not increase the
risk of groundwater emergence at the surface. The Kempton Park Gravel Formation is a
Secondary A Aquifer with a relatively high transmissivity which would allow vertical and
lateral migration of surface water.

Therefore, the risk of groundwater flooding affecting the proposed development and the
potential to increase groundwater flood risk is deemed to be low.

Sewer Flooding

The Woking Borough Council historic flood records within the SFRA (2015) show that the
site lies within a postcode area with 33 records of overloaded sewer flooding. However,
the exact magnitude, extent and location of these flooding incidents are not recorded.

Mitigation Measures

Groundwater Flooding

It is recommended that the construction of the basements incorporates flood resistant
techniques to ensure that the basement would remain free from groundwater ingress.
Techniques may include the likes of a cofferdam around the perimeter of the basement to
prevent lateral movement of groundwater, dewatering of the excavation for the
development and retaining walls within the basement levels are likely to be required.

Sewer Floodin

Mitigation against sewer flooding could be achieved through the provision of non-return
valves which prevent water entering the properties from drains or sewers. Non-return
valves can be installed with gravity sewers or drains, within the site’s private sewer system.
Further information is provided in the CIRIA publication ‘Low cost options for revention of
flooding from sewers’.
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3.37

3.38

3.39

3.40

3.41

3.42

3.43

3.44

3.45

3.46

Safe Access/Egress

Access/egress to the site is via Kingfield Road to the north of the site and via Westfield
Avenue located along the western boundary of the site.

As previously stated, the site will be provided protection via the flood defences along the
Hoe Stream for its operational lifetime and, therefore, safe access/egress via Westfield
Avenue along the western boundary is readily achievable.

During the worst-case scenario, (i.e. the undefended 100-year flood event with 35%
allowance for climate change (25.02 mAOD)), Kingfield Road and the northern extent of
Westfield Avenue would flood to a maximum depth of 1 m. The central area of the site
would remain dry.

All residential development is located approximately 1.5 m above the existing ground level
and at least 480 mm above the undefended 100-year event with 35% climate change level.
Therefore, should this event occur, a safe refuge would be provided within all of the
residential dwellings.

On this basis, it is concluded that future occupants of the development would be safe during
the design flood event for the operational lifetime of the development.

The future occupants of the site would be required to sign up to the EA’s flood warning
service for the Hoe Stream, to ensure that sufficient warning is provided in the event of an
extreme flood. This will ensure that, should the EA issue a flood warning for the area, all
occupants would have sufficient time to leave the site.

The home owners will be responsible for acting on flood warnings and the procedures to
be followed in the event of a flood. These measures will be setin a Flood Evacuation Plan,
which would be submitted to the EA and Council for approval prior to commencement of
the proposed development.

Land Use Vulnerability

Table 2 of the NPPF PPG sets out a schedule of land uses based on their vulnerability or
sensitivity to flooding. As set out in Table 2, the proposed residential development is
classified as a land use that is ‘more vulnerable’ and the commercial development is
classified as ‘less vulnerable’ to flooding.

The site is currently located within Flood Zone 1 (low risk) and from receiving detailed flood
data from the EA, the site is protected by flood defences for its operational lifetime. During
the worst-case scenario (the undefended 100 year flood event with 35% allowance for
climate change), parts of the site will be located within future Flood Zone 2 and 3 and the
lower ground level and basements will flood; however, these comprise of car parking areas
and all residential ‘more vulnerable’ development will be located at least 480 mm above
the flood level.

Referring to Table 3 of the PPG, all land uses are considered appropriate within Flood
Zone 1, however, the Sequential Test would need to be passed for any proposed
development in Flood Zones 2 or 3a.

Woking Football Club Woking FC FRA
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3.48

The Woking Borough Council Site Allocations Development Plan Document (November
2018) identifies that the site is allocated for regeneration under Policy UA44: Woking
Football Club, Woking Gymnastic Club, Woking Snooker Club, Westfield Avenue, Woking,
GU22 9AA. The Policy identifies how the site is allocated for a mixed-use development to
include a replacement football stadium, residential including affordable housing and
commercial retail uses. There are a number of key requirements identified within the policy
that the development must address, those associated with drainage and flood risk are as
follows:

e Due to the built-up nature of the site and surrounding area surface water flooding
should be mitigated in the design of the development; and

o Development to meet relevant Sustainable Drainage Systems requirements at the time
of planning application for the development of the site.

Considering that the site is currently located within Flood Zone 1 (low risk) and is identified
within the Woking Borough Council Site Allocations Development Plan, the development
should be deemed appropriate in planning policy terms in its proposed location.
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4.2

4.3

4.4

4.5

4.6

DRAINAGE ASSESSMENT

Introduction

This drainage strategy has been prepared in accordance with Defra’s “Non-statutory
technical standards for sustainable drainage systems” (March 2015) to ensure that the
proposed development does not increase flood risk to the site or elsewhere and where
practicable reduces flood risk over the lifetime of the development.

Peak rainfall intensity is expected to increase as a result of climate change and, as such,
storage calculations have included a 40% increase in rainfall depths in accordance with
current climate change guidance.

The surface water drainage strategy has been prepared by Pitman Associates in
association with RMA Environmental Ltd and is provided in Appendix D.

Summary

The site currently comprises of Woking football stadium, a leisure centre comprising tennis
courts, a snooker club, gymnasium, various sports halls and car parking area and
residential dwellings.

Falling head permeability tests have been undertaken within the existing wells on site to
determine whether infiltration is feasible. Due to logistical reasons and considering that
the Kingfield site is still operational, BRE365 compliant infiltration testing was not
practicable on site at this time. The falling head permeability test results are included in
Appendix D of this report. This testing confirmed that there is low potential for infiltration
across most of the site. Hoe Stream is located just 40 m north-west of the site and it is
proposed to maintain the existing connections on site and discharge surface water into the
surface water sewer on Westfield Road which ultimately discharges to Hoe Stream.

Table 4.1 provides an overview of the feasibility of a range of Sustainable Drainage
Systems (SuDS) techniques which are considered in accordance with the SuDS hierarchy
in order to identify the most appropriate for the proposed development.

Table 4.1: Type and Feasibility of SuDS

Green Requires flat or minimal slope
roofs roofs. Limited value for runoff | Feasible v on residential blocks,

Green roofs are proposed

attenuation in comparison with
other techniques.
Soakaways | Require infiltration rates of 1 x
and 10® m/s or greater. Shallow
infiltration | soakaways or infiltration
trenches | trenches would be required
where groundwater is shallow
(i.e. less than 2.0 mbgl).

where practicable.

Falling head tests have
been completed and
infiltration rates and

groundwater depth are not
suitable for soakaways.

Not
Feasible X
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4.7

Infiltration | Are widely applicable for
basins / attenuation and treatment of
swales surface runoff by infiltration
into the ground. Require slope
of no more than 4-10% and
can act as a substitute for

Falling head tests have
been completed and
infiltration rates and

groundwater depth are not
suitable for soakaways.

Not
Feasible X

soakaways where
groundwater is shallow.
Bio- Primarily used to remove Runoff from surfaces will
retention — | pollutants from runoff and due be diverted to tree pits and

landscaped | to their shallow nature are not | Feasible | | rain gardens with excess
infiltration | as  effective at  runoff runoff being diverted to the
areas attenuation as other SUDS positive drainage system.
techniques.

Permeable | Ideally requires a level site
pavement | and favourable underlying
ground conditions. May be

Lined permeable paving
will be used for non-
adopted areas.

suitable in areas of relatively Feasible |
flat topography. Can be linked

with geocellular storage or a

porous sub-base.

Non- Used in the same way as Insufficient space is
infiltration | carrier ditches or storage Not available within the layout
swales bunds. Shallow swales canbe | Feasible | x as a result of economic

used for conveyance and/or constraints (refer to Para
storage. 4.6)
Filter These are normally used Not proposed.
drains adjacent to areas of car Feasi
) easible
parking or roads and convey X

runoff via flow through an
engineered substrate.

Balancing | These are permanent ponds Insufficient space is
ponds or | or basins that provide storage. Not available within the layout
attenuation | These are appropriate for | Feasible | x as a result of economic
basins most sites but require suitable constraints (refer to Para
space. 4.6)

Geo- Geo-cellular storage or similar Storage provided within
cellular sub-base medium beneath car roads and permeable
storage parking areas and/or other | Feasible | , | paving above the tanks will
areas of hardstanding and/or provide additional storage
other forms of underground and appropriate treatment

attenuation. for runoff from road surface

The site at Kingfield Road has been designed to enable the development of a new football
stadium with a capacity of 9,026 seats. In order to enable the redevelopment of the football
stadium and make it financially sustainable, the site must incorporate a certain quantum of
residential development. Given the economic and technical constraints on this site,
insufficient space is available within the layout for above ground SuDS features, such as
swales and ponds. Falling head tests have been completed and confirmed that infiltration
rates and groundwater depths are not suitable for soakaways, however, green roofs are
proposed on all residential blocks and bio-retention areas incorporating tree pits and rain
gardens are also to be provided, where possible. Lined permeable paving will be also be
used to improve the quality of runoff.
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4.8

4.9

4.10

413

4.14

4.15

4.16

417

The rate of discharge to the public sewer will be controlled by a hydro-brake. Refer to
drawings SK001/A AND S002/A within Appendix D of this report.

The drainage arrangement for the proposed development will limit runoff for all events up
to and including the 100 year plus 40% climate change to approximately 80% of the 1 year
rate of runoff from the site i.e. to a rate of 30 I/s. This is likely to be significantly less than
the existing runoff rates for storms in excess of the 1 in 15 year return period.

Full details of the proposed surface water drainage strategy are provided in Appendix D.
Designing for Exceedance Events

If the proposed drainage system were to become blocked or an event above the design
event occur, then exceedance flows would be routed along the road network towards the
northern boundary onto Kingfield Road and ultimately into Hoe Stream (refer to Figure 4.1).
This would mimic what would occur on the site in its existing condition and would ensure
that the proposed development is safe during an exceedance event.

To account for the possibility of surcharge in the receiving public surface water sewer, the
model outputs have been included within Appendix D of this report and the outfall from the
model has been surcharged to 23.02 m AOD (the soffit level at the point of connection).
This confirmed that there is no flooding within the site during the surcharged condition.

Long Term Maintenance of SuDS

Where SuDS features serve more than one property, it would be the responsibility of the
developer to either maintain the SuDS features themselves or to negotiate with and secure
the agreement of a third party to maintain the sustainable drainage system.

The maintenance requirements of the proposed SuDS features for use in the drainage
strategy are detailed in the SuDS Manual and would be carried out accordingly.

Foul Drainage

Consultation with Thames Water (refer to Appendix E) identifies the location of sewers in
the vicinity of the Site. This has identified that there are foul sewers along Westfield Avenue
to the west of the site.

Consultation with Thames Water was undertaken to determine if there is sufficient capacity
within the local foul sewerage system (refer to Appendix E). This concluded that the foul
sewerage network does not currently have enough capacity to serve the development.
Therefore, Thames Water are required to carry out detailed modelling work and potential
off-site reinforcement to ensure the necessary improvement are in place prior to the
development going ahead.

It should be noted that since the publication of the new connections and development
charging rules in April 2018, drainage authorities in England are obligated to provide a
point of connection and undertake any mitigation or improvement works and network
reinforcements, where necessary. These will be programmed once planning consents are
granted. Therefore, it is recommended that Thames Water should be consulted following
planning consent so this detailed network modelling can be undertaken.
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5 CONCLUSIONS
5.1 The requirements for Flood Risk Assessment are provided in the National Planning Policy

5.2

5.3

5.4

5.5

5.6

Framework and its associated Planning Practice Guidance, together with the Environment
Agency’s Guidance Notes. This policy and associated guidance have been followed in the
preparation of this FRA.

The EA’s flood map for planning identifies that the entire site lies within Flood Zone 1 (low
risk). Land located within Flood Zones 2 and 3 (medium and high risk, respectively) is
located approximately 15 m to the north-west and, therefore, it is necessary to assess the
risk of climate change on the flood extents for the site’s operational lifetime (estimated at
100 years).

WBC and the EA have been working in partnership to design and implement the Hoe Valley
Restoration Scheme and that this involves updating the 2014 modelling and this model is
due to be published shortly. WBC have provided the output mapping for the defended
scenario including climate change scenarios and this concludes that the crest levels of the
fluvial flood defences are approximately 0.17 m to 0.82 m above the defended modelled
100-year flood level with 35% allowance for climate change and, therefore, it is concluded
that the flood defences would provide protection for the operational lifetime of the
development.

The undefended 100-year flood event with a 35% allowance for climate change (25.02
mAOD) has been used as the worst-case scenario for the proposed development and
during this flood event, the site would flood to a maximum depth of 1 m which would occur
in the northern part of the site. The central part of the site will remain dry; however, some
of the southern extent of the site would experience shallow flooding to depths up to 0.2 m
as flood water would flow down Kingfield Road and enter the site via the south-east.

All residential development is proposed to be located approximately 1.5 m above the
existing ground level and this is at a minimum 480 mm above the undefended 100-year
event with 35% climate change level. Therefore, should this event occur, a safe refuge
would be provided within the residential dwellings. Any land uses below this flood level are
classified as ‘less vulnerable’ land uses.

When referring to surface water flood mapping, most of the site has a very low to low risk
of surface water flooding. There are very limited areas of medium and high surface water
flood risk in the north-western and southern areas of the site; however, these areas are
limited in size and do not constitute any flow paths (i.e. they originate within the site
boundary). The extents of medium/high surface water flood risk are located with existing
areas of hardstanding surrounding the buildings and is ultimately ponded water. Post-
development, any ponding of surface water in extreme events will be re-distributed to the
new low points within the site (i.e. areas of open space and roads), as well as being
reduced through the implementation of the proposed drainage strategy.
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5.7

5.8

5.9

5.10

5.11

From reviewing the borehole records on site included within the Ground Investigation
report, groundwater is located between 1.7 and 2.87 m bgl within the Kempton Park Gravel.
When assessing groundwater levels and FFLs of the basement and lower ground level, it
is considered likely that the lower ground level and basement levels of the residential
blocks would extend below the anticipated groundwater levels.

Considering that the footprints of the blocks are relatively small and there is only one-storey
basement levels proposed, the volume of displaced groundwater may result in a small rise
in groundwater level locally; however, it is considered unlikely that the risk of groundwater
emergence at the surface would be increased. It is recommended that the construction
of the basements incorporate flood resistant techniques to ensure that they would remain
free from groundwater ingress.

The WBC historic flood records show that the site lies within a postcode area with 33
records of overloaded sewer flooding. However, the exact magnitude, extent and location
of these flooding incidents are not recorded. Mitigation against sewer flooding could be
achieved through the provision of non-return valves which prevent water entering the
properties from drains and sewers.

The proposed drainage strategy comprises of green roofs, lined permeable paving and
geo-cellular tanks and would ensure that surface water runoff rates for the proposed
development would be limited to 30 I/s which is 80% of the existing 1 in 1 year runoff rate.
Surface water runoff would discharge into the public sewer along Kingfield Road which
ultimately drains to the Hoe Stream. Attenuation would be provided for all return periods
up to and including the 1 in 100 year event inclusive of a 40% allowance for climate change.

This FRA has therefore demonstrated that the proposed development will be safe and that
it would not increase flood risk elsewhere. The proposed land uses are classified as ‘more
vulnerable’ and ‘less vulnerable’ development which are considered appropriate in relation
to the flood risk vulnerability classifications set out in Table 3 of the NPPF. The
development should therefore be considered acceptable in planning policy terms.

Woking Football Club

Woking FC FRA
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Product 4 (Detailed Flood Risk) for Woking Football Club
Our Ref: THM_116387

Environment
Agency

&

Product 4 is designed for developers where Flood Risk Standing Advice FRA (Flood Risk Assessment) Guidance Note 3 Applies. This is:
i) "all applications in Flood Zone 3, other than non-domestic extensions less than 250 sq metres; and all domestic extensions", and

ii) "all applications with a site area greater than 1 ha" in Flood Zone 2.

Product 4 includes the following information:

Ordnance Survey 1:25k colour raster base mapping;

Flood Zone 2 and Flood Zone 3;

Relevant model node locations and unique identifiers (for cross referencing to the water
levels, depths and flows table);

Model extents showing defended scenarios;

FRA site boundary (where a suitable GIS layer is supplied);

Flood defence locations (where available/relevant) and unique identifiers; (supplied
separately)

Flood Map areas benefiting from defences (where available/relevant);

Flood Map flood storage areas (where available/relevant);

Historic flood events outlines (where available/relevant, not the Historic Flood Map) and
unique identifiers;

Statutory (Sealed) Main River (where available within map extents);

A table showing:
i) Model node X/Y coordinate locations, unique identifiers, and levels and flows for
defended scenarios.
ii) Flood defence locations unique identifiers and attributes; (supplied seperately)
iii) Historic flood events outlines unique identifiers and attributes; and
iv) Local flood history data (where available/relevant).

Please note:

If you will be carrying out computer modelling as part of your Flood Risk
Assessment, please request our guidance which sets out the requirements and
best practice for computer river modelling.

This information is based on that currently available as of the date of this letter.
You may feel it is appropriate to contact our office at regular intervals, to check
whether any amendments/ improvements have been made. Should you re-
contact us after a period of time, please quote the above reference in order to
help us deal with your query.

This information is provided subject to the enclosed notice which you should
read.

This letter is not a Flood Risk Assessment. The information supplied can be
used to form part of your Flood Risk Assessment. Further advice and guidance
regarding Flood Risk Assessments can be found on our website at:

https://www.gov.uk/quidance/flood-risk-assessment-local-planning-authorities

If you would like advice from us regarding your development proposals you can
complete our pre application enquiry form which can be found at:

https://www.gov.uk/government/publications/pre-planning-application-enquiry-
form-preliminary-opinion

Red Kite House, Howbery Park, Wallingford, Oxon OX10 8BD
Customer services line: 08708 506 506

Email: WTenquiries@environment-agency.gov.uk www.environment-agency.gov.uk



Flood Map for Planning centred on Woking Football Club
Created on 25/02/2019 REF: THM_ 116387
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- or from a river with a 1 in 100 or greater
chance of happening each year.

The Extent of an extreme flood (Flood Zone 2)
shows the extent of an extreme flood from rivers
or the sea with up to a 1 in 1000 chance of
occurring each year.

© Environment Agency copyright and / or database rights 2018. All rights reserved. © Crown Copyright and database right. All rights reserved. Environment Agency, 100024198, 2018.
Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk




Environment
A .“\ gC]]L‘}'

Defence information THM_ 116387

Defence Location: Hoe Stream FAS

Description: This location is offered protection from the Hoe Valley Scheme. This consists of flood walls and embankments
running from Westfield Primary School through to Woking Leisure Centre. These defences are currently
maintained by the Environment Agency. The scheme offers protection up to 1 in 100 protection (1% chance of
occurring annually) and includes an allowance for climate change. There are no other defences planned in the
area.
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Model information THM_ 116387

Model:  |Hoe Stream (Mayford to Wey confluence) 2014 |

Description: The information provided is from the Hoe Stream Flood Alleviation Scheme mapping completed in April 2014.
The study was carried out using 2D modelling software (ISIS-Tuflow).

The mapping and modelling was split into two sections, Purbright to Mayford and Mayford to the Wey confluence.

Model design runs:
1in 5/20% Annual Exceedance Probability (AEP); 1 in 20 / 5% AEP; 1in 75/ 1.3% AEP; 1in 100/ 1% AEP, 1 in
100+20% / 1% AEP plus 20% increase in flows and 1 in 1000 / 0.1% AEP.

Mapped outputs:
1in5/20% AEP; 1in 20 /5% AEP; 1in 75/ 1.3% AEP; 1in 100/ 1% AEP and 1 in 1000/ 0.1% AEP.

Model accuracy:
Levels £ 250mm
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FRA Map centred on Woking Football Club
Created on 25/02/2019 REF: THM_ 116387
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=" |L/M\ flow added to an AEP event. An example

of how this is written is 1%+20% AEP.
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Modelled in-channel flood flows and levels

The modelled flood levels and 