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Introduction

This flood risk assessment (FRA) has been prepared by Perega Ltd on behalf of their client, Evolve
Norse for the development at Yardley Primary School, comprising a part single, part double storey
building on site of the current dining/kitchen block, plus associated car parking areas.

The application boundary covers an area of approximately 0.10 hectare (ha) and is a brownfield site.

This FRA has been prepared in accordance with the requirements set out in the National Planning
Policy Framework (NPPF) 2023 and the associated Technical Guidance.

The key site details are presented in Table 1, below.

Table 1 - Site Summary

Site Name Yardley Primary School

Location Yardley Primary School, Hawkwood Cresent, London, E4 7PH
Grid Reference TQ 37966 95505

Development Site Area 0.10 Hectare Approx.

Development Type Education

Flood Zone Flood Zone 1 (Low Probability Risk)

Surface Water Flood Risk Medium Probability Risk

Local Water Authority Thames Water

Local Planning Authority London Borough of Waltham Forest

Lead Local Flood Authority London Borough of Waltham Forest

The development area is located in Flood Zone 1 and is less than one hectare; however, an
independent FRA is required to support the Building Research Establishment Environmental
Assessment Method (BREEAM) evaluation of the proposed development.

This report has been prepared solely as a Flood Risk Assessment (FRA). It therefore only addresses
any environmental issues to the extent they are impacted by flooding. The findings are based on
information evaluated at the time of preparation.

The report is the property of Perega and is produced for the exclusive use of our client and is
confidential to that client. The contents may not be made use of by any third party without the express
written consent of Perega. Any liability to any third party is expressly excluded.

This report is made on behalf of Perega. By receiving this report and acting on it, the client, or any
third party relying on it, accepts that no individual is personally liable in contract, tort, or breach of
statutory duty (including negligence).

T5 Rev 14.01.21
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Methodology

This is a desk-based study that utilises existing, publicly held information in the form of mapping and
previously undertaken work. Conclusions made about flooding have been made using our expert
judgement and knowledge of similar events.

In preparing this report, information has been gathered and referenced from several sources. These
are as follows:

i. The Environment Agency’s Flood Map for Planning.
ii. The Long-Term Flood Risk Map for England.

iii. The National Planning Policy Framework, and.

iv.  The Planning Practice Guidance.

Site Details

Site Setting

The site is a roughly trapezoid shaped parcel and currently contains a dining/kitchen block, part of
Yardley Primary School, and associated car parking/hardstanding areas.

The site is bound by an access road along the south boundary, the school sport yard to the east,
woods to the north and a residence to the west.

The site is accessed via Hawkwood Cresent using a gated vehicular crossover into the site from the
south.

A site location plan is provided in Appendix A.

Surface Water Features

There are no surface water bodies within the development boundary.

Hawkwood Nature Reserve is located south-east of site, at a distance of approximately 220m. There
is also a tributary of the River Thames — the River Lee — which is located around 370m to the west of
school with King George’s Reservoir just slightly beyond it towards the west at a distance of
approximately 450m to the site. The Ching Brook can be found approximately 1.6km east of the site.
There is an unnamed watercourse or ditch on map data to the east of the site at a distance of 140m
from the building and is downhill of the site and on some flood risk mapping it is shown to extend to
the north of the new proposed building within a nature area. This ditch is likely to be culverted along
parts of its length and there is no recorded flooding of this unnamed watercourse.

Geology

BGS Geology Viewer indicates that site is situated on the London Clay Formation, which is noted to
be mainly clay, with silt and sand.

A ground investigation report was carried out by Listers Geo in January 2025.
Their investigations included trial pits and boreholes of maximum 19.55m deep. The ground generally

consisted of a top layer of tarmacadam underlain by made ground of mainly slightly sandy brick and
concrete cobbles, all of which are underlain by a deep layer of London clay with varying properties.

T5 Rev 14.01.21
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The ground investigation report also highlights that the near surface soils have been impacted by
asbestos fibres, Asbestos Containing Materials and Polycyclic Aromatic Hydrocarbons. The report
goes on to suggest that control measures are therefore required to protect groundworks and
surrounding land users during the development; and remedial measures are necessary to reduce the
long-term exposure risk to the future staff and pupils to an acceptable level.

An Excerpt ground investigation report can be seen in Appendix I. See DRAFT Report 24.09.031-
dr01 Chingford for the full report.

A set of borehole logs from BGS Geolndex (ref: TQ39NE1_A) located within the site boundary dated
in 1935 shows approximately 0.15m of top soil underlain by 2.0m of alluvium of sand, ballast and clay.
The borehole logs are provided in Appendix .

From the same BGS Source a series of trial pit record were examined, these ftrial pits do not record
standing surface water but do note some minor seepage which may be perched groundwater. Sides
were reported as stable in all records.

The site lies outside a Coal Mining Reporting Area and therefore the risk associated with coal mine
workings is considered to be negligible.

Hydrogeology

The ground investigation report shows that groundwater strike occurred at greater than 8.8m depth
below ground level in borehole BH 01a and rose to within 0.8m of the surface standing water level.
This report is provided in Appendix I.

Defra’s Magic Maps indicates that the site is located in an area of unproductive Groundwater
vulnerability. The map is shown in Appendix C.

Existing Drainage
The incumbent sewage undertaker is Thames Water.

There is an existing drainage network consisting of mixed usage of @100/150 surface and foul water
pipes running along the access road to the school and connecting to a @225 surface water sewer and
a @225 foul water sewer in Hawkwood crescent located south of the site.

The services records can be seen on the Topographical & Buried Utilities survey in Appendix D.

There are private sewers located within the site. A series of rainwater pipes and gullies collect surface
water from the existing building and hardstanding/parking area. Sewers convey the runoff to the south
of the site through the school access road where they discharge into the public surface water sewer
in Hawkwood Crescent. These can be seen on the Topographical & Buried Utilities survey in
Appendix D.

There is a foul water system running through the site from north-east to south-west that serves the
existing building and discharges into the public foul sewer in Hawkwood Crescent through the school
access road. These can also be seen on the Topographical & Buried Utilities survey in Appendix D.

Source Protection Zones

Groundwater Source Protection Zones (SPZ's) are defined around groundwater abstraction sources
such as wells, boreholes and springs that are used for public drinking water supply.
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SPZ’s show the risk of contamination to groundwater from any activities that might cause pollution in
the area. The closer the activity to the source of abstraction, the greater the risk. The maps show three
main zones; inner — Zone 1; outer — Zone 2 and total catchment — Zone 3.

Zone 1 is defined as the 50-day travel time from any point below the water table to the source of
abstraction. This zone has a minimum radius of 50 metres.

Zone 2 is defined by a 400-day travel time from a point below the water table to the source of
abstraction. This zone has a minimum radius of 250 or 500 metres around the source, depending on
the size of the abstraction.

Zone 3 is defined as the area around a source within which all groundwater recharge is presumed to
be discharged at the source of abstraction but is thought to be greater than 400 days travel time.

Appendix C shows Defra’s Magic Map which identifies the site is within the outer protection zone
(Zone 2). The drainage strategy should ensure that surface water runoff both from the building and

the car park are adequately drained into the public surface water sewer system where it will be properly
treated.

Topography

The site is generally quite flat with small variation in levels across the car park and grass field, although
the existing building area is raised up from the immediate surroundings. The external areas around
the building are at around 22.00m AOD. The car park ranges from around 22.00m AOD to 22.50m
AOD with an approximate fall of 500mm.

The topographic survey can be seen in Appendix D.

Existing Discharge Rate

The existing site is brownfield.

The HR Wallingford tool has been used to calculate the following Greenfield discharge rate per hectare
for the site which can be seen in Appendix E. This is summarised in Table 1.

Table 1: Greenfield Runoff Rates per ha

Storm Event Greenfield Rate (I/s/ha)
QBar 0.55
1-year 0.47
30-year 1.27
100-year 1.77
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The Proposed Development

The proposed development consists of a part single, part double storey building, replacing the existing
dining/kitchen block infrastructure, and associated parking and hardstanding area..

The proposed development can be seen in Appendix F.

The impermeable and permeable areas for the site are summarised in Table 2.

Table 2: Impermeable and permeable areas

Impermeable Area (m?) Permeable Area (m?)
Car Park 100
Footpaths 240
Buildings 500
Soft Landscaping 220
Total Area 740 220

Strategic Flood Risk Assessments, Surface Water Management Plans and Local Flood Risk
Management Strategies

Strategic Flood Risk Assessments (SFRA’s) and Surface Water Management Plans (SWMP’s)
provide a high-level overview of flood risk and are prepared by the Lead Local Flood Authorities
(LLFA), which in this case is the London Borough of Waltham Forest. SFRA’s consider flooding from
surface water runoff, groundwater and ordinary watercourses. They also reference historical flooding
that has occurred in the local area as well as the potential for future flooding. SWMP’s aim to identify
areas that are vulnerable to surface water flooding and establish a plan to managing surface water in
those areas.

AECOM produced a Level 1 SFRA report in October 2018 and a Level 2 SFRA report in October
2021. It refers to the Environment Agency Historic Flood Map data showing records of flooding from
the River Lee and the Dagenham Brook including extensive flooding in the south east of the borough.

There were also records of flooding along the Ching Brook which extends into the areas of South
Chingford. The reports noted that there are flood defences in place on these watercourses, with
varying levels of protection and recommends that any proposed development within areas shown to
have a flood history should investigate this risk further as part of a site specific flood risk assessment.

The Surface Water Map (Appendix B) for flood risk shows the proposed site has Medium chance of
surface water flooding, which will be adequately addressed by raising the proposed building FFL and
introducing SuDS on site Rain Gardens and permeable grasscrete to catch and direct the excess of
the existing flow route off-site. Additionally, the proposed site is within Flood Zone 1 and is
considerably less than 1 hectare and will therefore not require a flood risk assessment. The SFRA
reports can be seen in Appendix G.

The river Lee is approximately 370m to the west and therefore is unlikely to affect the site. The Ching
Brook is 1.6km to the east and therefore is unlikely to affect the site.

The SWMP for Waltham Forest was published in September 2021. It identified thirteen Critical
Drainage Areas (CDAs) in the borough council; however, the site does not lie within one of these. The
SWMP can be seen in Appendix H.

The London Plan is the overall strategic plan for London and includes policies concerning flood risk
and sustainable development. Policy SI13 states that the drainage proposals should look to

4
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incorporate green SuDS features over grey where possible in line with the following drainage
hierarchy:

“1) rainwater use as a resource (for example rainwater harvesting, blue roofs for irrigation)

2) rainwater infiltration to ground at or close to source

3) rainwater attenuation in green infrastructure features for gradual release (for example green roofs,
rain gardens)

4) rainwater discharge direct to a watercourse (unless not appropriate)

5) controlled rainwater discharge to a surface water sewer or drain

6) controlled rainwater discharge to a combined sewer.”

The Environment Agency Flood Map for Planning

The Environment Agency’s Flood Map for Planning gives an indicative prediction of areas at risk of
fluvial and tidal flooding. The mapping is an amalgamation modelled flood levels and historical flood
event outlines.

The Flood Map is split into ‘Flood Zones’, which demarcate the extent of flooding from rivers or the
sea for different return periods. The Flood Map for Planning shows the extent of the natural floodplain
if there were no defences or other man-made structures. They do not provide a definitive picture of
where flooding would occur; rather, they provide an indicative prediction of areas at risk.

Table 4 lists the flood zone categories and explains the flood risk probabilities they represent.

Table 4 — Flood Zone Categories

Flood Zone Definition
Zone 1 Low Land having a less than 1 in 1,000 annual probability of river or sea flooding.
Probability (Shown as ‘clear’ on the Flood Map — all land outside Zones 2 and 3)

Zone 2 Medium Land having between a 1 in 100 and 1 in 1,000 annual probability of river
Probability flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability
of sea flooding. (Land shown in light blue on the Flood Map)

Zone 3a High Land having a 1 in 100 or greater annual probability of river flooding; or Land
Probability having a 1 in 200 or greater annual probability of sea flooding. (Land shown
in dark blue on the Flood Map)

Zone 3b The This zone comprises land where water has to flow or be stored in times of

Functional flood. Local planning authorities should identify in their SFRAs areas of

Floodplain functional floodplain and its boundaries accordingly, in agreement with the
Environment Agency. (Not separately distinguished from Zone 3a on the
Flood Map)

The National Planning Policy Framework

The NPPF sets out the Government’s national policies on different aspects of land use planning in
England in relation to flood risk. The Technical Guidance to the NPPF provides further information on
the policies set out in the NPPF. It encourages development to take place in areas of lower flood risk
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wherever possible and stresses the importance of preventing increases in flood risk off site to the
wider catchment area.

Within each Flood Zone, a key factor in determining planning applications for development is the flood
risk vulnerability of a development. Table 2 of the Technical Guidance to the NPPF categorises
different development types according to their vulnerability to flooding. These categories are:

Essential infrastructure.

Highly vulnerable development.
More vulnerable development.
Less vulnerable development, and.
Water-compatible development.

Within the different Flood Zones each of the above development categories are considered
appropriate or not permissible. The PPG lists these as:

Flood Zone 1:
All the development categories listed above are appropriate.
Flood Zone 2:

Water-compatible, less vulnerable development, more vulnerable development and essential
infrastructure is appropriate in this zone. An exception test is required for highly vulnerable
infrastructure in this zone.

Flood Zone 3a:

Water-compatible and less vulnerable development is appropriate in this zone. Highly vulnerable
development should not be permitted in this zone. An exception test is required for more vulnerable
and essential infrastructure in this zone.

Flood Zone 3b:

Only water-compatible development and essential infrastructure that must be there should be
permitted in this zone. An exception test is required for essential infrastructure.

The above information sets out the basis by which developments must be assessed in terms of flood
risk. In Section 7 the vulnerability of the proposed development will be reviewed against the Flood
Zone in which it is located. This will inform the suitability of the development as per the advice within
the PPG.

Historical Flooding

A number of historical flood events are discussed in the Waltham Forest SFRA. Flooding from the
river Lee and its tributaries the Ching Brook and Dagenham Brook have occurred on a number of
occasions within the borough, although flood defences should now provide protection from events up
to and including the 1 in 200 year event.

Flooding from surface water has been reported to us as occurring across the borough, with a map
showing the modelled risk of flood for surface water from the SFRA indicating that the site is at Medium
risk from this.
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Current and Future Flood Risk

Flooding can arise from a variety or combination of sources. These may be natural or artificial and
may be affected by climate change. These are discussed below detail and summarised in Table 8.

Fluvial Flooding

Appendix B shows the Environment Agency’s Flood Map for Planning at the development location.
It lies within Flood Zone 1. Therefore, flooding from rivers and the Sea is considered to be Low.

Flood Risk Vulnerability and Appropriateness of Development

Educational developments are listed in Annex 3 of the NPPF as being ‘more vulnerable’ to flooding.
Table 2 in the Flood risk and coastal change section of the PPG (replicated below in Table 5) states
that ‘more vulnerable’ development is appropriate in Flood Zone 1. Therefore, the development is
considered as appropriate in this location.

Table 5: replicated from Table 2 NPPF: Flood Risk Vulnerability and Flood Zone ‘compatibility’.

Flood Flood Risk Vulnerability Classification
Zones
Essential Highly More Less Water
Infrastructure Vulnerable Vulnerable Vulnerable Compatible
Zone 1 v v v v v
Zone 2 N4 Exception Test | v V4 V4
required
Zone 3a T | Exception Test | x Exception Test | v v
required t required
Zone 3b * | Exception Test | x X X v *
required *
Notes

v Development is appropriate
x Development should not be permitted.
T In Flood Zone 3a, essential infrastructure should be designed and constructed to remain operational
and safe in times of flood
* In Flood Zone 3b (function floodplain) essential infrastructure that has passed the Exception Test,
and water-compatible uses, should be designed and constructed to:

e Remain operational and safe for users in times of flood;

e Resultin no net loss of floodplain storage;

¢ Not impede water flows and not increase flood risk elsewhere

Tidal Flood Risk

The Environment Agency’s Flood Map for Planning does not differentiate between fluvial and tidal
flooding. However, the site is not located near to the sea therefore the site is not in an area at risk of
tidal flooding.

Surface Water Flood Risk

Pluvial flooding results from rainfall-generated overland flow, where rainwater has not yet reached a
watercourse or sewer and where the local drainage systems become overwhelmed. Pluvial flooding
often occurs during short, very intense storms, but can also occur during longer periods of rainfall
when the ground is already saturated, or where land has low permeability due to development.



C13942 Yardley Primary School - 1FE Expansion — Flood Risk Assessment

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

PEREGA

Although pluvial flood events are usually short-term, they can be devastating with fast flows and deep
waters occurring quickly.

In these conditions surface water can build up where the topography allows it to converge or pond.
Where it gathers it will travel down prevailing gradients. Pluvial flooding then occurs at locations where
significant surface water flow paths converge, at localised low points and/or due to overland
obstructions. In urban areas pluvial flooding often occurs where the built environment channels
overland flow routes (down roads that are bounded by kerbs, for example) or where there are
obstacles to the natural overland flow routes. Boundary walls and buildings are often the main causes
and, hence, affect the likelihood of pluvial flooding to impact property and gardens.

Pluvial flooding is exacerbated in many cases by the mistreatment or failure of the below ground
infrastructure (including partial or full blockages of gullies and/or within the combined sewers and the
accumulation of fats, oils and greases within the sewer networks).

The Long-Term Flood Map for England (LTFMfE) attempts to model the areas where pluvial flooding
is likely to occur. The LTFMf{E is a national scale modelled output. It shows the flooding that could
take place from the 'surface runoff generated by rainwater (including snow and other precipitation)
which:

i. is on the surface of the ground (whether it is moving), and

ii. has not yet entered a watercourse, drainage system or public sewer.

The LTFMfE predominantly follows topographical flow paths of existing watercourses, or dry valleys
with some isolated ponding located in low lying areas.

The LTFMfE shows that part of the development site has a medium risk of surface water flooding as
it is within Flood Zone 1. This can be seen in Appendix B. This risk is managed by raising the FFL
levels and introducing suitable SuDS on site Rain Garden and permeable grasscrete surfacing to
capture part of the runoff and redirect excess flow offsite.

Groundwater Flood Risk

The risk of groundwater flooding is dependent on local geological and hydrogeological conditions at
any given time. Groundwater levels rise during wet winter months and fall again in the summer when
rainfall is low, and extractions are higher. In very wet winters, rising groundwater levels can reactivate
flow in ephemeral streams that only flow for part of the year or even lead to the flooding of normally
dry land.

The site is not in an area vulnerable to groundwater flooding, although the clayey silty soils underlaying
the site may be waterlogged, may contain pockets of perched water, the groundwater strikes recorded
on BGS records suggest that historically the water levels are not within the superficial soils or close
to the surface.

The site investigation has recorded the strikes of groundwater at around 8.8m depth which rose during
their monitoring but did not reach the surface. This is believed by Listers Geo that this may represent
perched groundwater within the made ground as it is unlikely that groundwater would move through
London Clay.

This does not represent a threat to buildings on site unless substantial impermeable surfaces uphill
are discharging surface water into the made ground.

Flood Risk from Canals
There are no purpose-built canals or navigable waterways in the vicinity therefore, there is no risk

from canals.
8
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Flood Risk from Reservoirs and Large Water Bodies

Flooding can occur from reservoirs or large water bodies that are impounded above the surrounding
ground levels or are used to retain water in times of flood. Although unlikely, reservoirs and large
waterbodies can overtop or breach their impounding structures leading to rapid inundation of the
downstream floodplain.

The Environment Agency is the enforcement authority for the Reservoirs Act 1975 in England and
Wales. All large reservoirs must be regularly inspected and supervised by reservoir panel engineers.
Local Authorities are responsible for coordinating Emergency Plans for reservoir flooding and ensuring
communities are well prepared. Local Authorities should work with other members of the Local
Resilience Forum (LRF) to develop these plans.

There are no recorded reservoirs in the immediate surrounding areas therefore there is no risk from
this source.

Flood Risk from Sewers

Sewer flooding can occur when the capacity of the infrastructure is exceeded by excessive flows, or
because of a reduction in capacity due to collapse or blockage, or if the downstream system becomes
surcharged. This can lead to the sewers flooding onto the surrounding ground via manholes and
gullies, which can generate overland flows.

Typically, sewer systems are constructed to accommodate rainstorms with a 30-year return period or
less, depending on their age. Consequently, rainstorm events greater than 1 in 30-years would be
expected to result in surcharging of some parts of the sewer system. In fact, due to most gullies being
poorly maintained and often partially blocked with silt, leaves and other debris, their capacity is often
estimated to be closer to the 1 in 10-year storm.

English and Welsh water companies are required to maintain a register of flooding incidences due to
hydraulic capacity problems on the sewage network. This database identifies properties where
flooding has occurred on a frequency of 1 in 5 years and 1 in 10 years. The database is known as the
DG5S and DG10 registers.

Waltham Forest SFRA notes that the borough is served by a combined public sewer system managed
by Thames Water. The report notes that sewer systems are typically designed for events up to and
including 1-in-30 years or greater. “Therefore, rainfall events with an annual probability less than 1-in-
30 years would be expected to result in surcharging of some of the sewer system.”

Climate Change

The NPPF and the supporting Technical Guidance document sets out how flood risk should be
considered over the lifetime of a development. This requires an increase in flood risk due to climate
change to be considered. Both peak river flows and rainfall intensity should be assessed.

Peak River Flows

A range of climate change allowances have been provided by the NPPF for peak river flow increases
- a ‘central’ allowance, a ‘higher central’ allowance, an ‘upper end’ allowance and a ‘H++’ allowance.
The flood zone and risk vulnerability classification of the development decide which allowance to
consider.
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The NPPF groups England’s individual river and rainfall catchments into wider catchment areas that
are considered to have similar hydrogeological conditions, physical characteristics, rainfall inputs and
responses to storm events.

The development is identified within the ‘London Management Catchment’.

The NPPF states that all uses of land are appropriate in Flood Zone 1.

Peak Rainfall Intensity

With climate change it is becoming more common to see rainfall events of higher intensity. Increased
rainfall intensity affects river levels and drainage systems, with the result being an increase in surface
water flooding and sewerage surcharge.

The NPPF states that for flood risk assessments for developments with a lifetime beyond 2100, the
upper end allowances should be used. Table 6 and 7 summarises the data attributed the London
Management Catchment.

Table 6 — Catchment Peak River Flow Allowances

3.3% annual exceedance rainfall event

Epoch Central Allowance Upper End Allowance
2050s 20% 35%
2070s 20% 35%

Table 7 — Catchment Peak River Flow Allowances

1% annual exceedance rainfall event

Epoch Central Allowance Upper End Allowance
2050s 20% 40%
2070s 25% 40%

Residual Flood Risk

It is important to recognise that flood risk can never be fully mitigated and there will always be a
residual risk of flooding. The residual risk is associated with several potential risk factors, including
(but not limited to):

- A flood event that exceeds that for which the local flood defences or local drainage system has
been designed to withstand.

- Aresidual danger posed to property and life because of flood defence failure through overtopping
or structural collapse.

- General uncertainties inherent in the prediction of flooding.

Modelling of flood events is not an exact science. Therefore, there is an inherent uncertainty in the
prediction of flood levels and extents used in the assessment of flood risk. The Environment Agency’s
Flood Map for Planning is largely based upon detailed modelling within the area. The LTFMfE and

10
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Whilst they all provide a good depiction of flood risk for specific modelled conditions, all modelling

requires the making of core assumptions and these might not occur in the open and dynamic
environment of a flood event. Also, the Environment Agency’s Flood Map for Planning and other flood

modelling is updated regularly. Interested parties are recommended to keep abreast of this so that a
significant change or increase in flood risk can be determined.

Summary of Flood Risk

Table 8: Summary of Flood Risk on Site

Risk Level
Flood Source Comment
High Medium Low Very Low
Fluvial Flood Zone 1, no rivers in
Fluvial X vicinity however flood risk may
increase due to tidal locking
Tidal Flood Zone 1, however site is
far inland. Local watercourses and
Tidal X the River Lea and the reservoir are
protected by flood defences.
Groundwater X EA Maps stat.es thgt flogdm_g from
groundwater is unlikely in site area.
Surface Water X EA Maps show a medlum risk of
surface water flooding
There are no canals or navigable
Canals X . .
waterways in the vicinity
Reservoirs X No recorded reservoirs in the vicinity
There is no evidence to suggest that
Sewers X the site is at any risk of sewer

flooding

Increase due to
Climate Change

Increased rainfall intensities are not
expected to affect the flood risk on
site.
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Flood Avoidance, Resistance and Resilience

Flood risk can be mitigated through taking measures to avoid, resist and be resilient to flooding.
Avoidance is carrying out development in line with the sequential test and relocating development to
areas of lower flood risk. There is a range of construction methods that can be incorporated into the
design of new development to reduce the risk of flooding at a site. These can either be categorised
as resistance or resilience measures. Resistance measures are those used to try to prevent
floodwaters from reaching or entering a property. Resilience measures are those that acknowledge
that flooding is likely to occur and try to minimise the damage caused by floodwaters entering the
building. The Environment Agency recommends consideration is given to the incorporation of flood
resistance and resilience into the design and construction of a development in areas that are at risk
of flooding.

Avoidance

The best possible mitigation for properties at risk of flooding would be to relocate the building to an
area of lower flood risk. This method is regarded as an avoidance measure. In the case of the new
building, this is not applicable because the development is a new site. It is not possible to move the
entire development to an area of lower flood risk.

Resistance

Resistance measures can help to prevent water from entering a property. This is particularly effective
for low depth flooding. It is recommended to raise the threshold of a building to above the predicted
flood levels, nominally 100 — 150mm. Raising thresholds and floor levels beyond the minimum
required or would provide an additional level of protection and would have the additional benefit of
lowering the residual risk of flooding. However, on sites where accessible dwellings are integral to the
development, this may not be appropriate as access must be optimised for those with a physical
disability.

Resilience

Resilience measures do not stop water from entering a property; they acknowledge that there will be
floodwater ingress and aim to minimise the impact in terms of cost and disruption immediately after a
flood event. They can be incorporated into the structure of the building or can be included in the
finishes, services, and insulation on a building’s internals.

It is the conclusion of this report that the flood risk is not sufficient to require flood resilient construction
methods in the proposed building and associated car park. It would represent unnecessary cost and
complexity for the development.

The building FFL has been set 150mm above adjacent ground level at a minimum to prevent it being
at a low-point and to ensure any overland flow bypasses the building along a route away.
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Proposed Drainage Strategy

Based on the above flood risks and constraints, a proposed drainage strategy has been developed
which can be seen in Appendix F.

Surface Water

As the development is to be constructed on a brownfield site, replacing an existing building, the
preferred method of surface water discharge would be to reuse the existing surface water connection
offsite, which connects to the Thames Water surface water sewer in Hawkwood Cresent south of the
development site.

A series of proposed ACO channels will collect the surface water from the hardstanding area before
discharging to the surface water network. The carpark to the west of the building will be surfaced with
reinforced grasscrete paving, including where vehicle parking bays are located.

There are reports that surface water runoff from the adjacent land to the east of the development site
routes into the site from the south east of the development site. A Rain garden is proposed to the
north-west of the proposed building. This will collect some of the overland flow which runs over it
while the rest is routed north-westwards along its pre-development route towards the existing ditches
there to receive it.

The local authority planning tree officer was consulted to evaluate the feasibility of the rain gardens
and confirmed on an email received on 22/10/2025 that the proposed rain gardens are acceptable
subject to an appropriate method statement.

“The position of the rain garden on the western side is underneath the crowns of retained trees (T29
and T30). However, as | recall from our site visit, the land at this point is raised and the trees are
situated in the adjacent caretaker’s home, growing at a lower level beyond a boundary wall. Therefore,
it is unlikely that installation of the rain garden would affect the trees’ RPAs or the existing hydrological
conditions for the tree roots and, provided an appropriate method statement is drawn up for the
installation, this would be acceptable.

Installation of new sewer connections and removal of existing pipes is proposed within the RPA of
trees on the grassed area. This requires a method statement that demonstrates how this work can be
carried out without damaging the trees’ rooting systems. There are specialist techniques that can be
employed when installing service runs in proximity to trees and the project arboriculturist would need
fo select the most suitable option for use in this instance.”

Vac-Ex could be used to excavate the rain garden with minimal risk of damage to the tree roots in this
area.

The runoff from the roofs of the new building will be collected by rainwater pipes which connect into
the surface water drainage system. This discharge rate will match the 4.2 I/s discharge rate agreed
with Thames Water subject to S106 approval.

Different areas of hardstanding pose different risks of pollution.
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Table 9: Pollution hazard indices for different land use classifications - reproduced from Table 26.2 CIRIA C753:
The SuDS Manual

Total
suspended Metals Hydrocarbons
solids (TSS)
Residential roofs Very Low 0.2 0.2 0.05
0.2 (upto
0.8 where

there is
Low 0.3 potential for 0.05
metals to
leach from
the roof)

Pollution

Land use
hazard level

Other roofs (typically
commercial/industrial roofs)

Individual property driveways,
residential car parks, low traffic
roads (e.g. cul-de-sacs, home
zones and general access roads)
and non-residential car parking
with infrequent change (e.g.
schools, offices) i.e. < 300 traffic
movements/day

Commercial yard and delivery
areas, non-residential car parking
with frequent change (e.g.
hospitals, retail), all roads except
low traffic roads and trunk
roads/motorways’

Sites with heavy pollution (e.g.
haulage yards, lorry parks, highly
frequented lorry approaches to
industrial estates, waste sites),
sites where chemicals and fuels High 0.82 0.82 0.92
(other than domestic fuel oil) are
to be delivered, handled, stored,
used or manufactured; industrial
sites; trunk roads and motorways'

Low 0.5 0.4 0.4

Medium 0.7 0.6 0.7

Notes

1 Motorways and trunk roads should follow the guidance and risk assessment process set out in Highways Agency (2009)

2 These should only be used if considered appropriate as part of a detailed risk assessment — required for all these land use types (Table 4.3). When dealing
with high hazard sites, the environmental regulator should first be consulted for pre-permitting advice. This will help determine the most appropriate approach

to the development of a design solution.

Based on Table 9, both the building roof and hardstanding onsite will have a Low pollution hazard
level associated with them.

The roofs are thought to have a suitably low risk as to not require treatment before discharge into the
surface water sewer. The two no. parking bays will have a permeable surface with gravel beneath at
the sub-base which will provide a level of treatment. Although parking bays have a low pollution hazard
level from table 9 above there can be a reduction in all values of around 0.2 by utilising permeable
surfaces.
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Foul Water

There is an existing foul water sewer which runs north east to south west across the school site. It is
proposed to divert the existing foul sewer to the north of the proposed new building and connect back
into the existing pipeline near the proposed access to the site. It is assumed that this pipeline is not
adopted, however, prior to the works progressing, this is to be confirmed and if needed, a S185
diversion application would need to be submitted to accommodate the diversion.

The proposed new foul water from the new building will be collected via a series of stub stacks, soil

vent pipes and foul gullies. It will be conveyed to the west of the site and discharged into an existing
foul water manhole which connects to the foul sewer in Hawkwood Cresent to the south of site.
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Conclusion

This flood risk assessment (FRA) has been prepared by Perega Ltd on behalf of their client, Evolve
Norse to support the detailed planning application for the development at Yardley Primary School,
Hawkwood Cresent, London, E4 7PH comprising of part single, part double storey building, plus
associated car parking area and landscaping over a site area of approximately 0.10 hectares.

There are no surface water features onsite, and the existing topography is relatively flat across the
site. A ground investigation found the existing hardstanding surfacing was underlaid with made
ground. No ground water was struck within 8.8m of the surface, but the site is located in an area noted
to be of very low Groundwater Vulnerability.

Existing private sewers convey both the surface water and foul water to the Thames Water surface
water and foul sewers located in Hawkwood Cresent to the south of the site. It is proposed to utilised
these connections for the new development.

To provide suitable SuDS on site Rain Gardens and permeable grasscrete surfacing will be
provided. An existing flow route of surface water reported by the local authority will be maintained by
raising FFL levels so any modelled overland flows from off-site can leave the development site
without presenting a flood risk to buildings.

The site is located in Flood Zone 1, which has a low risk of flooding.
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Appendix B
Flood Risk Maps
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Appendix C
Magic Maps Drawings
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