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Introduction

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

This Flood Risk Assessment and SuDS Strategy report has been prepared in support of an
Outline Planning Application by BAYA Group on behalf of E&A Securities for the proposed
development on land to the west of Clatterbury Lane, Clavering, Essex. The proposals are:
“Outline Application with all matters reserved except access for up to 28 dwellings (Class C3)
including public open space, sustainable drainage systems, landscaping and associated
infrastructure and development.”

The site is located off Stickling Green, Clavering Saffron Walden, CB11 4QS, and is 1.26ha in
size. A location plan in enclosed in Appendix A. Development proposals are enclosed in
Appendix B.

The site is shown to be at a low risk of a fluvial (river) flood event, being located within the
Flood Zone 1 on the Flood Map for Planning. Flood Zone 1 is defined as having <0.1% annual
probability of river flooding.

The western-most side of the site is shown by EA Long Term Flood Risk Mapping to be at risk
of surface water flooding, which looks to be mainly attributed to greenfield runoff from the site
itself becoming overland in only the very extreme events.

In a high-risk scenario (a 3.3% annual risk) no proposed dwellings are located within the flood
extent. In a medium-risk scenario (between 3.3% and 1% annual risk), minor encroachment to
2no. proposed dwellings of the flood extent occurs, though it should be noted that the maximum
depth reaches 150mm only. This Flood Risk Assessment includes demonstration that surface
water flooding is suitably managed. The properties have therefore been sequentially located
outside the highest surface water flood extent, with medium risk surface water flooding suitably
mitigated.

The low-risk mapping shows flood water up to the 1:1000yr event and provides a useful
exceedance event check and in this case shows low (up to 300mm) depth floodwater along the
western boundary of the site. Following development, much of this greenfield runoff from the
site will be collected and controlled by the site drainage and all properties will also be set a
minimum of 300mm above the surrounding ground level. It is therefore determined that there
is no risk to proposed dwellings even in the 1000yr event.

The underlying geology suggests infiltration could be viable at the site, however as this is an
Outline Application, the SuDS Drainage Strategy will offer two Options. Option 1 will be based
on an Infiltration Strategy, using typical infiltration coefficients from Table 25.1 in CIRIA SuDS
Manual and Option 2 will be based on an Attenuation Strategy with outfall directed to
watercourse, which would only be implemented should it be proven that infiltration is unviable.
It is anticipated that a suitably worded Condition could be attributed to any Decision Notice
which requires full BRE 365 Infiltration Testing to be undertaken at a later design stage. For
this Outline Application, the two Options demonstrate that surface water runoff from the site
can be suitably managed in line with NPPF and Lead Local Flood Authority requirements.

The contents of this report are based on the advice set out in the National Planning Policy
Framework (NPPF) published in July 2021 and Annex 3: Flood risk vulnerability classification,
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EAS

also obtained from the NPPF, and PPG ‘Guidance for Flood Risk and Coastal Change’,
updated August 2022.

1.9 This report is based on a site-specific topographic survey, BGS geological maps, Environment
Agency (EA) flood maps, DEFRA flood data, local flood risk policy, and OS mapping.

1.10 This document includes the following sections:
Section 2 - describes the relevant policy;
Section 3 - site description, including site levels, proximity to watercourses etc.;
Section 4 — investigates each flood source and recommends any mitigation measures;
Section 5 - details specific mitigation measures;
Section 6 - details the SuDS policy and proposed infiltration drainage strategy;
Section 7 - details the SuDS policy and proposed attenuation drainage strategy;
Section 8 — describes the maintenance schedule for the proposed drainage strategies; and

Section 9 - concludes the report.
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2 Policy Context

Introduction

2.1 This section sets out the policy context. This report is based on the advice set out in the
National Planning Policy Framework (NPPF) last updated in September 2023 and the Planning
Practical Guidance (PPG) updated in August 2022.

2.2 Paragraph 167 footnote 55 of the NPPF states:

“A site-specific flood risk assessment should be provided for all developments in Flood Zones
2 and 3. In Flood Zone 1, an assessment should accompany all proposals involving: sites of
1 hectare or more; land which has been identified by the Environment Agency as having
critical drainage problems; land identified in a strategic flood risk assessment as being at
increased flood risk in future; or land that may be subject to other sources of flooding, where
its development would introduce a more vulnerable use.”

2.3 The flood zones are defined as:

e Flood Zone 1 - less than a 0.1% (1 in 1000) annual probability of river or tidal flooding.

e Flood Zone 2 - between a 0.1% and 1% (1 in 1000 and 1 in 100) annual probability of
river flooding; or between a 0.1% and 0.5% (1 in 1000 and 1 in 200) annual probability
of flooding from tidal sources.

e Flood Zone 3a- This zone comprises land assessed as having a 1% (1 in 100) or
greater annual probability of river flooding; and for tidal flooding at least a 0.5% (1 in
200) annual probability of flooding from tidal sources.

e Flood Zone 3b - This zone comprises land where water has to flow or be stored in
times of flood. This classification is usually classified as land which had a 3.33% (1 in
30) annual probability of flooding.

2.4 Paragraph 159 discusses the suitability of development location, particularly with regards to
future risks induced by climate change:

“Inappropriate development in areas at risk of flooding should be avoided by directing
development away from areas at highest risk (whether existing or future). Where
development is necessary in such areas, the development should be made safe for its
lifetime without increasing flood risk elsewhere”.

2.5 Paragraph 160 of the National Planning Policy Framework (NPPF) sets out how:

“Strategic policies should be informed by a strategic flood risk assessment, and should
manage flood risk from all sources. They should consider cumulative impacts in, or affecting,
local areas susceptible to flooding, and take account of advice from the Environment Agency
and other relevant flood risk management authorities, such as lead local flood authorities and
internal drainage boards”.

2.6 Paragraphs 169 NPPF discusses the application of sustainable drainage systems:
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“Major developments should incorporate sustainable drainage systems unless there is clear
evidence that this would be inappropriate. The systems used should:

e Take account of advice from the lead local flood authority;
e Have appropriate proposed minimum operational standards;

e Have maintenance arrangements in place to ensure an acceptable standard of
operation of the lifetime of the development; and

e Where possible, provide multifunctional benefits.”

2.7 The Flood Map for Planning shows that other than the River Bank, the site is located entirely
in Flood Zone 1, at ‘low’ risk of flooding from fluvial sources. The EA Flood Map has been
enclosed in Appendix C. This is considered to be an area with less than 0.1% annual chance
of flooding.

Local Policy

The Sustainable Drainage Systems Desigh Guide for Essex

2.8 This guide was prepared by Essex County Council to aid developers, designers and
consultants in the design of Sustainable Drainage Systems (SuDS) in Essex. The guidance is
intended to advise on the planning, design and delivery of attractive and high-quality SuDS
scheme to benefit both the environment and the community. The website contains all the
information on the SuDS Design Guide for Essex and can be accessed here:
https://www.essexdesignguide.co.uk/suds

2.9 This guidance was considered and used to inform the development of the proposed SuDS
strategy for the site.

Uttlesford District Adopted Local Plan (2005)

2.10 The ‘Uttlesford Local Plan 2019’ draft was withdrawn in April 2020 and will now commence a
new draft.

2.11 Once complete the new Local Plan will guide development in the district until 2033. The new
local plan will set out areas suitable for new housing and will ensure the necessary
infrastructure is put in place to support the growth expected in the district.

2.12 In the meantime, the Uttlesford Adopted Local Plan 2005 is the relevant document.
2.13 Policy GEN3: Flood Protection of the Adopted Local Plan 2005 states:

“Outside flood risk areas development must not increase the risk of flooding through surface
water run-off. A flood risk assessment will be required to demonstrate this. Sustainable
Drainage Systems should also be considered as an appropriate flood mitigation measure in
the first instance.

For all areas where development will be exposed to or may lead to an increase in the risk of
flooding applications will be accompanied by a full Flood Risk Assessment (FRA) which sets
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out the level of risk associated with the proposed development. The FRA will show that the
proposed development can be provided with the appropriate minimum standard of protection
throughout its lifetime and will demonstrate the effectiveness of flood mitigation measures
proposed.”

This report demonstrates that the proposed development will use SuDS methods to manage
the volume and rate of surface water runoff and the proposals will not increase flood risk to the
local area.

Uttlesford District Council Strategic Flood Risk Assessment (May 2016)

The Uttlesford Strategic Flood Risk Assessment (SFRA) was published in May 2016, providing
an update to the original report (published in 2008) in response to several legislative changes
including the Flood & Water Management Act of 2010 and SuDS guidance published in 2015.

Uttlesford is located within the headwaters of three major river catchments including the Great
Ouse, North Essex and Thames. Surface water flooding and flooding sourced from ordinary
watercourses is noted as a significant issue across the district.

Map 2 indicates the presence of an EA Main River of the Stickling Green Brook which runs in
close proximity to the site before joining with the River Stort.

Map 3 depicts dominant superficial geology deposits sourced from the British Geological
Survey (BGS), showing the site to be an area with Diamicton deposits — poorly sorted
sedimentary rock with varying clast sizes combined via a matrix of mud and sand.

Map 4 shows there is an underlying bedrock geology of White Chalk Subgroup — a fine-grained
calcium carbonate/calcite rock formation with high porosity.

Map 5 highlights that there are no historic flooding records at or near the site.

Map 6 confirms the site is located within Flood Zone 1, with an area which follows the
watercourse, approximately 150m southwest of the site being in Flood Zone 3b.

Map 7 shows that there is a culvert approximately 200m to the west of the site, and two bridges
within 300m south of the site.

Map 8 illustrates the site area would be affected by surface water flooding for 1 in 30, 1 in 100
and 1 in 1000 year storm events but depicting to what extent these flooding levels affect the
site is unclear due to the low granularity of the map.

Map 9 shows the site is not located within an area which is susceptible to groundwater flooding.

Map 10 indicates that the site is located in an a postcode area with 1-5 properties on the sewer
flooding register.
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3 Existing Site Assessment

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8
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Site Description

The site is located at the land off Stickling Green, Clavering, Saffron Walden, CB11 4QS, a
location plan is included in Appendix A. At present, the site is entirely greenfield, with a site
area of 1.26ha, bound by Stickling Green to the north, Clatterbury Lane to the east, and
agricultural land to the south and west.

The proposed development plans are included at Appendix B and show the Outline Application
site layout for up to 28no. residential dwellings with associated landscaping; car parking and
amenity spaces and access to the north of the site via Stickling Green.

Local Watercourses

An “EA Main River”, the Stickling Green Brook, runs approximately 120m southwest of the site
flowing in a southerly direction before joining the River Stort in Clavering. A tributary of the
Stickling Green Brook forms the western boundary of the site.

Site Levels

A topographical survey is enclosed in Appendix D. The site generally falls to the southwest,
with highest levels on site recorded at 97.53m AOD located near the northeast corner of the
site, whilst the lowest points are located near the southwest border of the site at around 93.95m
AOD. It should be noted that the ground levels become steeper along the western half of the
site.

Geology

With reference to the British Geological Survey online mapping | Sl the site is
located within an area underlain by a bedrock of Lewes Nodular Chalk Formation with
subsidiary calcareous mudstone and flint. While the superficial deposits on site consist of the
Lowestoft Formation — a chalky till with outwash sands, gravels, silts, and clays.

The underlying geology of chalk with superficial deposits of sands and gravels suggests that
infiltration could be a viable option for the disposal of surface water runoff from the site.

Sewer Records

A map by Thames Water detailing the present sewer records and existing drainage is included
in Appendix E. This map shows that there is one public foul water sewer that runs in close
proximity to the east border of the site along Clatterbury Lane. There are not any public surface
water sewers noted in close proximity to the site.

Map 10 from the Uttlesford SFRA indicates that the site is located in a postcode area (CB11
4) with 1-5 properties on the sewer flooding register.
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Existing Drainage

3.9 The existing site at present is greenfield, it is assumed that there are no drainage systems in
place and that surface water flows would move west/southwards across and off towards the
ditch along the western boundary of the site, with a percentage of said flows entering the
ground via infiltration.

3.10 There are no levels provided for the ditch located along the western boundary of the site due
to dense vegetation present, however, it can be anticipated that the ditch lies approximately
0.5m lower than the surrounding bank levels. It is also noted that the ditch gets wider and
therefore is expected to be deeper towards the south of the site. It is expected that this ditch
leads into the Stickling Green Brook further south of the site.

Infiltration Testing

3.11 The underlying geology suggests infiltration could be viable at the site, however as this is an
Outline Application, the SuDS Drainage Strategy will offer two Options. Option 1 will be based
on an Infiltration Strategy, using typical infiltration coefficients from Table 25.1 in CIRIA SuDS
Manual and Option 2 will be based on an Attenuation Strategy with outfall directed to
watercourse, which would only be implemented should it be proven that infiltration is unviable.
It is anticipated that a suitably worded Condition could be attributed to any Decision Notice
which requires full BRE 365 Infiltration Testing to be undertaken at a later design stage. For
this Outline Application, the two Options demonstrate that surface water runoff from the site
can be suitably managed in line with NPPF and Lead Local Flood Authority requirements.
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4 Potential Sources of Flooding

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Fluvial

A copy of the Environment Agency’s Flood Map for Planning is enclosed in Appendix C. The
site is located in Flood Zone 1. Land in Flood Zone 1 is defined as land having less than a
0.1% (1 in 1000) annual probability of river or tidal flooding.

The risk of fluvial flooding to the site is considered to be low.

Surface Water

Surface water flooding refers to flooding caused when the intensity of rainfall, particularly in
urban areas, can create runoff which temporarily overwhelms the capacity of the local drainage
systems or does not infiltrate into the ground. The water ponds on the ground and flows
towards low-lying land. This source of flood risk is also known as ‘pluvial’.

DEFRA surface water flooding data for 3.3%, 1.0% and 0.1% AEP scenarios with categorised
flood depths, were analysed in QGIS then overlaid with the proposed development plans, as
illustrated in Appendix F.

High risk scenario: 1 in 30 yr (3.3% AEP) - A high-risk scenario, mapping in Appendix F,
indicates a greater than 3.3% annual exceedance probability (AEP) of surface water flooding,
i.e., the most frequently occurring scenario. It can be seen from the overlaid flood depths for
the 3.3% AEP event that no proposed dwellings are located within the flood extent.

Medium risk scenario: 1 in 100 yr (1.0% AEP) - A medium-risk scenario, mapping in Appendix
F, indicates an AEP of surface water flooding between 3.3% and 1. It can be seen that minor
encroachment of the flood extent to 2no. proposed dwellings occurs, though it should be noted
that the maximum depth reaches 150mm only. It is considered that surface water flood
mitigation shall be offered to mitigate this risk accordingly. As this is an Outline Application,
site-specific surface water flood modelling would be disproportionate, as such, an assessment
of site levels and flood volumes has been undertaken to confirm the viability of suitable
mitigation. SK06 in Appendix G shows where surface waters within the 2no. dwelling footprints
could be located within open space. The assessment also proves that additional surface water
flood volume could be provided, which further demonstrates that should site-specific surface
water flood modelling and compensation be undertaken at a later design stage, it is clear that
it is achievable.

Low risk scenario (exceedance event): 1in 1000 yr (0.1% AEP) - A low-risk scenario indicates
an AEP of surface water flooding between 1% and 0.1%, (i.e. the least frequent but worst-case
scenario). The low-risk mapping in Appendix F shows flood water up to the 1:1000yr event
and provides a useful exceedance event check and in this case shows low (up to 300mm)
depth floodwater along the western boundary of the site. Following development, much of this
greenfield runoff from the site will be collected and controlled by the site drainage and all
properties will also be set a minimum of 300mm above the surrounding ground level. It is
therefore determined that there is no risk to proposed dwellings even in the 1000yr event.

Further mitigation measures are discussed in Section 5.
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4.9

4.10

412

4.13

4.15
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Groundwater

In reference to the DEFRA online magic map, the site is identified as being located above a
Principal Bedrock Aquifer. Principal aquifers provide significant quantities of drinking water,
and water for business needs. They may also support rivers, lakes and wetlands.

Based on the superficial drift, the site is located above a Secondary (undifferentiated) aquifer.
These are defined as:

“Aquifers where it is not possible to apply either a Secondary A or B definition because of the
variable characteristics of the rock type. These have only a minor value.”

The site is located within source protection zone IlI- Total Catchment. This zone is defined as
the total area needed to support the abstraction or discharge from the protected groundwater
source. These zones where known local conditions meant that potentially polluting activities
could impact on a groundwater source even though the area is outside the normal catchment
of that source.

The site is shown to be located in an area with ‘medium’ groundwater vulnerability with soluble
rock risk. This means the aquifer is at increased risk of pollution via dissolution.

Because of these two factors, it is important to be aware of the risk discharge to ground poses
to the area and those around it. Infiltration testing as well as a hydrological and hydro-
geological assessment would need to be undertaken at a later design stage to confirm that
discharge via infiltration is viable. The proposed Option 1 Infiltration Strategy ensures that
waters are treated and cleansed in line with CIRIA mitigation indices requirements.

The Uttlesford SFRA identifies that the site is not located in an area with a susceptibility to
groundwater flooding.
Reservoir

The Long Term Flood Map shows the site is not at risk of flooding from reservoirs, and there
are no other artificial flood sources nearby. The risk from artificial sources is considered to be
low.

12
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5 Mitigation Measures

5.1

5.2

5.3

5.4

As noted in Section 4, the site is at risk of surface water flooding. In a high risk scenario, no
dwellings are affected, in a medium risk scenario 2no. dwellings are shown to be in the flood
extent, however it is demonstrated that suitable mitigation in the form of relocating flood
volumes, is achievable.

In an exceedance event (low risk — up to 1:1000yr), surface water flood depths are shown to
be up to 300mm deep in the west of the site, broadly following the existing watercourse along
the western boundary. The water is shown to develop mainly as a result of greenfield runoff
from the development site itself becoming overland in only the very extreme events. Following
development, much of this greenfield runoff from the site will be collected and controlled by
the site drainage and all properties will also be set a minimum of 300mm above the surrounding
ground level. It is therefore concluded that there is no risk of flooding to the proposed dwellings
even in the 1000yr event.

Finished Floor Levels

Indicative proposed ground and FFL’s for this Outline Application site are shown on SK06 in
Appendix G. Raising of FFL’s above the exceedance event (low risk 1:1000yr event) will
suitably mitigate the surface water flood risk at the site. Further mitigation measures such as
Flood Resilient and Resistance Construction Methods are discussed below.

Flood Resilient and Resistant Construction Methods

Standing Advice for Vulnerable Developments as per DEFRA’s guidance on the gov.uk website
states:

“The design should be appropriately flood resistant and resilient by:

- using flood resistant materials that have low permeability to at least 600mm above the
estimated flood level

- making sure any doors, windows or other openings are flood resistant to at least 600mm
above the estimated flood level

- using flood resilient materials (for example lime plaster) to at least 600mm above the
estimated flood level

- by raising all sensitive electrical equipment, wiring and sockets to at least 600mm above
the estimated flood level

- making it easy for water to drain away after flooding such as installing a sump and a
pump

- making sure there is access to all spaces to enable drying and cleaning

- ensuring that soil pipes are protected from back-flow such as by using non-return valves.”
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5.5 There are many flood resilient/resistant construction methods available, which are detailed in
the publication by DEFRA entitled 'Improving the Flood Performance of New Buildings." It is
recommended that the project architect/structural engineer reviews this document for further
details. Advice is given on foundations, walls, fitting and fixtures and services, some flood
resilience/resistant measures which could potentially be applied are included below.

5.6 Any flood resistant measures should be approved by the structural engineer as they may
impact upon the building structure.

Floors

5.7 Floor insulation should be of the closed-cell type to minimise the impact of flood water.
Insulation placed above the floor slab (and underneath the floor finish) rather than below would
minimise the effect of floodwater on the insulation properties and be more easily replaced if
required.

5.8 Floor finishes suited to flood resistant properties include ceramic or concrete based floor tiles,
stone and sand/cement screeds. All tiles should be bedded on a cement-based
adhesive/bedding compound and water-resistant grout should be used. Ceramic tiles and PVC
should be used for skirting boards.

Walls
5.9 Raise air vents/bricks to 0.3m above the flood depths.

5.10 For masonry walls, ensure mortar joints are thoroughly filled to reduce the risk of water
penetration. Bricks manufactured with perforations should not be used for flood resilient
design.

5.11 Internal cement renders with good bond are effective at reducing leakage into a building and
assist rapid drying of the internal surface of the wall.

Doors and Windows

5.12 Windows must be adequately sealed to the fabric of the building. Double glazing is
recommended for windows and glass doors.

Fixtures and Fittings

5.13 Durable fittings should be used that are not significantly affected by floodwater and can be
easily cleaned.

5.14 Electrical appliances, gas oven etc should be placed on plinths as high as practicable above
the floor while still complying with building regulations, to ensure they are above the flood level.

5.15 Ensure adequate sealing of joints between kitchen units and surfaces to prevent penetration
of water behind fittings.

5.16 Locate all electrical plug sockets at least 0.3m higher than internal floor level.
Services

5.17 Non-return valves are recommended in the drainage system to prevent back-flow.
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5.18 Water, electricity and gas meters, should be located above predicted flood level.

5.19 Electric ring mains should be installed at first floor level with drops to ground floor sockets and
switches.

5.20 Heating systems: boiler units and ancillary devices should be installed above predicted flood
level.

5.21 Communications wiring: wiring for telephone, TV, Internet, and other services should be
protected by suitable insulation agreed with relevant service.

Flood Warning Measures

5.22 Warnings cannot be given for surface water flooding however surface water flooding is likely
to correspond with heavy rainfall. Residents are advised to sign up to MET Office weather
warning service which can be found here: https://www.metoffice.gov.uk/weather/warnings-and-
advice/uk-warnings#?date=2023-10-16.

Emergency Access and Egress

5.23 In a low-risk surface water flood scenario, the flood depths at the proposed site access off
Stickling Green is shown to be up to 150mm with some pockets of up to 300mm, which look to
be attributed to localised low-spots

5.24 The ADEPT / EA document published September 2019 — ‘Flood risk emergency plans for new
development A guide for planners: How to consider emergency plans for flooding as part of the
planning process’, notes that:

e vehicular routes, including for some emergency services vehicles, should not exceed
30cm (12 inches) — less if water is fast flowing - as vehicles can become buoyant and
could be swept away in flood conditions. The public should not be expected to drive
vehicles through flood waters as part of an EP;

e some emergency services vehicles may be able to cope with slightly greater depths,
but site-specific advice from the emergency services should be sought to confirm this;

e routes which are subject to a flood hazard rating of more than 2.0 (‘danger for all’)
would be unsuitable for the emergency services;

5.25 Taking the above into consideration, access to and from the site during a low-risk (1:1000yr)
exceedance event is viable and in line with the guidelines.
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6 Surface Water Drainage Strategy — Option 1: Infiltration

SuDS Surface Water Drainage Strategy Options

6.1 The underlying geology of Lewes Nodular Chalk Formation and superficial deposits of sands,
gravels, silts, and clays suggests infiltration could be viable at the site. As this is an Outline
Application, the SuDS Drainage Strategy will offer two Options based on the SuDS Heirarchy.

6.2 Option 1 will be based on an Infiliration Strategy, most preferred method, using typical
infiltration coefficients from Table 25.1 in CIRIA SuDS Manual.

6.3 Option 2 will be based on an Attenuation Strategy with outfall directed to watercourse, second
most preferred method, which would only be implemented should it be proven that infiltration
is unviable. It is anticipated that a suitably worded Condition could be attributed to any Decision
Notice which requires full BRE 365 Infiltration Testing to be undertaken at a later design stage.
For this Outline Application, the two Options demonstrate that surface water runoff from the
site can be suitably managed in line with NPPF and Lead Local Flood Authority requirements.

6.4 The following describes Option 1 — Infiltration Strategy.

Relevant SuDS Policy

6.5 SuDS mimic natural drainage patterns and provide a method of surface water drainage which
can decrease the quantity of water discharged, and hence reduce the risk of flooding. SuDS
design should meet the “four pillars” of SuDS of: water quantity, water quality, amenity and
biodiversity, wherever possible.

6.6 In decreasing order of preference, the preferred means of disposal of surface water runoff is:
e Discharge to ground.
e Discharge to a surface water body.
e Discharge to a surface water sewer.

e Discharge to a combined sewer.

Site-Specific SuDS - Infiltration Strategy

6.7 The various SuDS methods need to be considered in relation to site-specific constraints.
Several SuDS options are available to reduce or temporarily hold back the discharge of surface
water runoff. Table 6.1 outlines the constraints and opportunities to each of the SuDS devices
in accordance with the hierarchical approach outlined in The SuDS Manual CIRIA C753. It also
indicates what could and could not be incorporated within the development, based upon site-
specific criteria.
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Device Description Constraints / Comments Appropriate

Provide soft landscaping at
Living roofs (source control) roof level which reduces
surface water runoff.

Not possible on main buildings due
to pitched roofs.

Storm water is allowed to

infiltrate through the surface

into a storage layer, from which | Permeable Paving to be used.
it can either infiltrate and/or

slowly release to sewers.

Pervious surfaces (source
control)

Broad shallow channels that
Swales (permeable convey / store runoff, and allow | A swale has been included for
conveyance) infiltration (ground conditions conveyance

permitting).

Wide gently sloping areas of
Filter Strips (permeable grass or dense vegetation that
conveyance) remove pollutants from run-off
from adjacent areas.

Not proposed. No

Wet ponds & constructed Provide water quality treatment
wetlands (end of pipe & temporary storage above the | Not proposed. No
treatment) permanent water level.

Raingardens and Raingarden

Raingarden planters could be

Planters Bio-retention Facilities implemented at a later stage Possibly
Table 6.1: Site Specific Sustainable Drainage
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Consideration of the SuDS Hierarchy

6.1 As described in paragraphs 6.1 to 6.3, the most preferred method for disposal of surface water
runoff it to ground, via soakaway devices with the second most preferred method being
disposal to a water-body/watercourse. As there is considered to be high potential for infiltration,
the following SuDS Surface Water Drainage Strategy based on infiltration methods has been
provided, using typical infiltration coefficients from Table 25.1 in CIRIA SuDS Manual. A
conservative infiltration rate of 1 x 10-5> m/s has been applied.

6.2 Option 2, in Section 7 of this report, provides and alternative SuDS Surface Water Drainage
Strategy, based on attenuation with outfall to watercourse, and would only be implemented
should it be proven that infiltration is unviable via BRE 365 Infiltration Testing.

Surface Water Drainage Design Parameters

6.3 The following best practice design parameters have been considered:
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The local 2070s ‘Upper End’ Climate Change allowance is 40% and has been applied
to the hydraulic drainage network design.

The Hydraulic Model has been for a 1:2yr Storm Event, 1:10yr Storm Event, 1:30yr
Storm Event, 1:30yr + 40% Climate Change Event, 1:100yr Storm Event and 1:100yr
+ 40% Climate Change Storm Event.

FEH22 rainfall data has been used.
The CV Value for Winter and Summer storms has been set to 1.0.
A 5min time of entry has been used.

In line with Essex LLFA Guidelines, all attenuation features either have 50% capacity
available 24 hours after a 1 in 30-year storm event or have the capacity to store a
subsequent 1 in 10-year storm event after a 1 in 30-year storm event.

10% urban creep allowance has been applied to roof areas (not to garage and flats
roof areas), making the total contributing roof area 1703.83m?.

Since infiltration testing has not yet been carried out, an average infiltration rate for
chalk of 1x10-5 m/s (0.036 m/hr) has been used and applied in the Causeway Flow
modelling process.

Non-Statutory Technical Guidance Policy S2 States:

“For greenfield developments, the peak runoff rate from the development to any
highway drain, sewer or surface water body for the 1 in 1 year rainfall event and the 1
in 100 year rainfall event should never exceed the peak greenfield runoff rate for the
same event.”

Non-Statutory Technical Guidance Policy S4 States:

“Where reasonably practicable, for greenfield development, the runoff volume from
the development to any highway drain, sewer or surface water body in the 1 in 100
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EAS

year, 6 hour rainfall event should never exceed the greenfield runoff volume for the
same event.”

e As the proposals are to discharge surface water to ground and not to a drain, water
body or sewer, the volume check requirement does not apply.

e Attenuation Freeboard — for open water features, such as ponds, basins or swales, the
maximum water level in the feature shall reach no more than 300mm to the top-of-bank.

Post Development Runoff Rate

6.4 This proposal allows for surface water discharge to ground, as such this does not apply.

Proposed Drainage Strategy — Infiltration

6.5 Asoutlinedin Table 6.1 above, a number of SuDS Features shall be utilised to form the Surface
Water Drainage Strategy in order to meet the 4 Pillars of SuDS.

e Water Quantity — Infiltration Basin, Permeable Paving, Raingarden Planters;
e Water Quality — Infiltration Basin, Permeable Paving, and Raingarden Planters;

e Biodiversity — Raingarden Planters, Swale, Infiltration Basin — a permanent water level
in the basin as well as suitable planting around the embankments will provide a new
habitat and biodiversity gain;

e Amenity — Raingarden Planters, Swale, Infiltration Basin — this feature will enhance the
surroundings and provide a focal point.

6.6 Note that the Raingarden Planters are not proposed at this stage of application but are
expected to be proposed at a later stage for each dwelling at location of downpipes in addition
to the other features proposed in order to improve all pillars of SuDS for the development.

6.7 The proposed SuDS Layout is included in Appendix H and Causeway Flow Hydraulic Model
Outputs are contained in Appendix I.

6.8 As this is an Outline Application, infiltration testing shall be undertaken at a later design stage.
The following hydraulic calculations are therefore based on typical infiltration coefficients from
Table 25.1 in CIRIA SuDS Manual. As described in para. 1.5 above, it is anticipated that a
suitably worded Condition could be attributed to any Decision Notice which requires full BRE
365 Infiltration Testing to be undertaken at a later design stage.

6.9 Forthe management of surface water runoff, the proposed access road is to utilise a permeable
paving construction throughout the site to allow surface water runoff to pass through its surface
and into its subbase. The access road is to be divided into 3 separate sections of unlined
permeable paving (PP1-3), with PP1 having a minimum subbase of 505mm, both PP2 & PP3
both are proposed with minimum subbases of 600mm, all of which are proposed to have a void
ratio of 30%. These features manage surface water runoff themselves and from the respective
adjacent impermeable footpaths and driveways and all drainage features on site infiltrate to
ground at the predetermined rate of 1x10-°> m/s (0.036 m/hr).

FRA & SuDS Report | Land at Clavering, CB11 4QS 19

TRANSPGRET FLANNIMNG HEGHWRTS AND R4 IMAGE FLDE RISH
Aar Floce Millais Haiaa, Risgelein Baad, Staisiaml Ahl=alra, SG1ZEHM. Tel 07920 BF1 777 e canfscimaasdjeouk svseaisdjzoosaik

SAE A atadivg name o Bl Tranaaol Plannitg | it Reglaiare Fregand ancl svakes Me 7R <42



EAS

6.10 PP1 manages itself and its surrounding impermeable hardstandings, before directing flows to
the swale south of PP1 at a restricted rate due to the presence of a 21mm orifice plate. Both
the swale and PP1 together function independently of the rest of the drainage system and
discharge surface waters to ground via infiltration. The swale is proposed to provide amenity
and biodiversity benefits for the development and is proposed as having a total depth of 700mm
including a 300mm freeboard, and a surface area of 85.6m?2.

6.11 Both PP2 and PP3 also infilirate at the aforementioned rate above, but also convey a
percentage of surface waters towards the infiltration basin in the southwest of the site. Flows
from PP2 are restricted by a 30mm orifice plate and then travel through a pipe network
underneath PP3, before PP3 connects to this network at a chamber (MH1) before flowing into
the infiltration basin.

6.12 The other main feature in this SuDS strategy is an infiltration basin which receives flows from
all the roof areas along with a percentage of flow from PP2 and PP3 due to the connecting
pipe. The base and top areas of this basin are proposed to be 124.2 and 350.0m? respectively,
the infiltration basin is 1.2m in depth including a 300mm freeboard. It is also proposed to
infiltrate to ground at a rate of 1x10-5 m/s (0.036 m/hr). This infiltration basin will also include
a section within its area that is lined and not infiltrating, this is to provide a permanent water
feature, but this section is not modelled in Causeway Flow, with specifics on size of section to
be determined at a later stage in development.

6.13 Further details on the surface area and sizes of attenuation features and specific diameters of
orifice plates in this system are included in Appendix H and I.

6.14 The hydraulic outputs in Appendix | show the half-drain down times for each proposed
infiltration feature. The half-drain-times for each section of Permeable Paving and the
infiltration basin all remain below the required 1440mins (24hrs) for 1 in 30 year storm events
as specified by Essex LLFA.

6.15 As the proposal seeks to dispose surface water runoff via infiltration, Long Term Storage is not
required.

Exceedance Event

6.16 The proposed surface water drainage infiltration strategy is designed to accommodate a
1:100yr + 40% Climate Change Storm Event. In the unlikely event that an exceedance event
occurs, any flood waters would flow in a southwest direction due to the land falling in this
direction before eventually entering the ditch along the western boundary of the site which
flows into the EA Main River of Stickling Green Brook. The Exceedance Routes are identified
in Appendix H.

Water Quality

6.17 The drainage system has been designed in order to meet the water quality requirements set
out by Table 26.2 of the CIRIA SuDS Manual C753 which sets out the specific pollution hazard
indices for residential roofs, residential car parks and low traffic roads in Table 6.2 below.
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Hazard

Land Use Pollution Hazard Indices
Level

Suspended Hydrocar

Solids Metals bons
Residential roofs Very low 0.2 0.2 0.05
Individual property
driveways,
residential car Low 0.5 0.4 0.4
parks and low
traffic roads

Table 6.2 Land Use Pollution Hazard Ratings. Extracted from the CIRIA SuDS Manual C753
Simple Index Approach Tool

SuDS Component Pollution Mitigation Indices
Suspended
Solids Metals Hydrocarbons
Permeable Paving 0.7 0.6 0.7
Infiltration Basin 0.7 0.7 0.5
Swale 0.5 0.6 0.6

Table 6.3 SuDS Component Pollution Mitigation for Permeable Paving Extracted and adapted
from the CIRIA SuDS Manual C753 Simple Index Approach Tool

6.18 From Table 6.3 above, permeable paving and infiltration basins will meet and exceed the
required level of pollution mitigation for removing total suspended solids, metals and
hydrocarbons from the surface water runoff from the development site.
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7 Surface Water Drainage Strategy — Option 2: Attenuation

7.1

7.2

7.3

7.4

7.5

7.6
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SuDS Surface Water Drainage Strategy Options

As described in paragraphs 6.1 to 6.4 above, two SuDS Drainage Strategies are offered which
follow the most preferred and second most preferred methods for disposal of surface water
runoff.

Option 1 in Section 6 of this report is based on an Infiltration Strategy, the most preferred
method, using typical infiltration coefficients from Table 25.1 in CIRIA SuDS Manual.

Option 2, described in the paragraphs below, is based on an Attenuation Strategy with outfall
directed to watercourse, the second most preferred method, and would only be implemented
should it be proven that infiltration is unviable.

It is anticipated that a suitably worded Condition could be attributed to any Decision Notice
which requires full BRE 365 Infiltration Testing to be undertaken at a later design stage.

The following describes Option 2 — Attenuation Strategy.

Site-Specific SuDS - Attenuation Strategy

The various SuDS methods need to be considered in relation to site-specific constraints.
Several SuDS options are available to reduce or temporarily hold back the discharge of surface
water runoff. Table 7.1 outlines the constraints and opportunities to each of the SuDS devices
in accordance with the hierarchical approach outlined in The SuDS Manual CIRIA C753. It also
indicates what could and could not be incorporated within the development, based upon site-
specific criteria.

Provide soft landscaping at
Living roofs (source control) roof level which reduces
surface water runoff.

Not possible for residential

buildings due to pitched roofs. No

Store runoff and allow water to
percolate into the ground via Not proposed. No
natural infiltration.

Infiltration devices &
Soakaways (source control)

Storm water is allowed to
infiltrate through the surface
into a storage layer, from which
it can either infiltrate and/or
slowly release to sewers.

Pervious surfaces (source
control)

Lined permeable paving is

proposed for this site. Yes

Reduces the annual average
rate of runoff from the site by Water butts not currently proposed
reusing water for non-potable but could be implemented at a later | Possibly
uses e.g. toilet flushing, date.
recycling processes.

Rainwater harvesting (source
control)
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Swales (permeable
conveyance)

Broad shallow channels that

convey / store runoff, and allow

infiltration (ground conditions
permitting).

Swale proposed for conveyance.

Yes

Filter Strips (permeable
conveyance)

Wet ponds & constructed
wetlands (end of pipe
treatment)

Wide gently sloping areas of
grass or dense vegetation that
remove pollutants from run-off
from adjacent areas.

Provide water quality treatment
& temporary storage above the
permanent water level.

Not proposed.

Attenuation Basin proposed at end
of system.

No

Yes

Raingardens and Raingarden
Planters

Bio-retention Facilities

Raingarden planters could be
implemented at a later stage

Possibly

Table 7.1: Site Specific Sustainable Drainage

Surface Water Drainage Design Parameters

7.7 The following best practice design parameters have been considered:

e The local 2070s ‘Upper End’ Climate Change allowance is 40% and has been applied
to the hydraulic drainage network design.

e The Hydraulic Model has been set up for a 1:2yr Storm Event, 1:10yr Storm Event,
1:30yr Storm Event, 1:30yr + 40% Climate Change Event, 1:100yr Storm Event and
1:100yr + 40% Climate Change Storm Event.

e FEH22 rainfall data has been used.

e The CV Value for Winter and Summer storms has been set to 1.0.

e A 5min time of entry has been used.

e In line with Essex LLFA Guidelines, all attenuation features either have 50% capacity
available 24 hours after a 1 in 30-year storm event or have the capacity to store a
subsequent 1 in 10-year storm event after a 1 in 30-year storm event.
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e 10% urban creep allowance has been applied to residential roof areas (not to garage
and flats roof areas), making the total contributing roof area 1703.83 m>2.

¢ Non-Statutory Technical Guidance Policy S2 States:

“For greenfield developments, the peak runoff rate from the development to any
highway drain, sewer or surface water body for the 1 in 1 year rainfall event and the 1
in 100 year rainfall event should never exceed the peak greenfield runoff rate for the
same event.”

e Non-Statutory Technical Guidance Policy S4 States:

“Where reasonably practicable, for greenfield development, the runoff volume from
the development to any highway drain, sewer or surface water body in the 1 in 100
year, 6 hour rainfall event should never exceed the greenfield runoff volume for the
same event.”

e As the proposed outfall rate matches the QBAR/1:1yr/1:2yr Greenfield Runoff Rate, the
volume check requirement does not apply.

e Attenuation Freeboard — for open water features, such as ponds, basins or swales, the
maximum water level in the feature shall reach no more than 300mm to the top-of-bank.

Pre-Development Runoff Rates and Discharge Volumes — Greenfield Sites

7.8 Greenfield runoff rates were estimated using the ReFH2 method on the Causeway Flow
software. The results of which are included in Appendix J. The proposed impermeable area
of the site is 0.5816ha, the following greenfield runoff rates for a range of storm events have
been scaled accordingly:

1in2year—4.8l/s/ha—-2.81/s
1in 30 year—12.8l/s/ha—7.4 /s
1in 100 year — 16.4 I/s’/ha—9.5 /s

Post Development Runoff Rate

7.9 The proposals seek to match the 1:2yr Greenfield Runoff Rate (2.8 I/s) for all Storms up to and
including the 1:100yr + 40% Climate Change Event.
Proposed Drainage Strategy — Discharge to Surface Water Body

7.10 Asoutlinedin Table 7.1 above, a number of SuDS Features shall be utilised to form the Surface
Water Drainage Strategy in order to meet the 4 Pillars of SuDS.

e Water Quantity — Attenuation Basin, Lined Permeable Paving, and Cellular Storage
Crates;

e Water Quality — Attenuation Basin Lined Permeable Paving, Conveyance Swale, and
Raingarden Planters;
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e Biodiversity — Raingarden Planters; Attenuation Basin — a permanent water level in the
basin as well as suitable planting around the embankments will provide a new habitat
and biodiversity gain;

e Amenity — Conveyance Swale, Raingarden Planters; Attenuation Basin — this feature
will enhance the surroundings and provide a focal point.

7.11 Note that the Raingarden Planters are not proposed at this stage of application but are
expected to be proposed at a later stage for each dwelling at location of downpipes in addition
to the other features proposed in order to improve all pillars of SuDS for the development.

7.12 The proposed SuDS Layout is included in Appendix K and Causeway Flow Hydraulic Model
(FEH22 Method) Outputs are contained in Appendix L.

7.13 The proposed drainage scheme utilises key SuDS attenuation features to serve the
development site: lined permeable paving, a conveyance swale, a geo-cellular storage tank,
and an attenuation basin which help manage surface water runoff before outfalling to the ditch
located at the southwest of the site at a rate of 2.7 I/s which does not contribute to flood risk
on site or elsewhere in the local area in all modelled storm events up to and including the
1:100yr + 40% Climate Change Event.

7.14 For the management of surface water runoff, the proposed access road is to utilise a lined
permeable paving construction. The access road is to be split into 3 different sections of lined
permeable paving located across the site with different purposes within the system in providing
the required attenuation and conveyance for storms up to and including the 1 in 100 year +
40% climate change event. These sections of permeable paving manage flows from
themselves along with surface water from the respective adjacent sections of impermeable
footpaths and driveways, before flowing into other attenuation features on site. Each section
of permeable paving varies in function and specification as detailed below:

7.15 PP CONVEY1 — This section of permeable paving is located in the northwest of the site, with
a function of management of surface waters from itself and surrounding roof areas and
impermeable driveways via conveyance instead of attenuation. This allows surface waters to
be transported from this area southwards through the conveyance swale before entering the
attenuation basin in the southwest of the site. This feature is proposed to have a 30% void
ratio with a minimum subbase of 500mm and surface area of 434m?2.

7.16 PP CONVEY2 - Similar to the previous section, this segment of permeable paving is designed
to transport surface water from the paving itself and other surrounding hardstandings towards
the end of the drainage system. This 496m? surface area section of permeable paving is
located towards the south of the site and is proposed with a 30% void ratio and minimum
subbase of 550mm.

7.17 PP ATTENUATION — This section of permeable paving serves the central area of the site,
receiving surface water flows from roof areas and other impermeable hardstandings in the
central and eastern areas of the site. This feature has a main function of attenuating surface
water received and releasing flows to further down the system to the oversized pipe at a
restricted rate via a 25mm orifice plate. This attenuation feature has a proposed surface area
of 679m? and is split into two sections: the regular subbase at 30% void ratio and minimum
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7.19

7.20

7.21

7.22

7.23

7.24

7.25
7.26

EAS

depth of 450mm; and the second section of subbase replacement below at 95% void ratio and
minimum depth of 150mm is designed to store additional surface water flows.

An open water feature of a conveyance swale is proposed for the development, located on the
western side of the site, receiving flows from the permeable paving segment in the north of the
site (PP CONVEY1), it will act as a natural storage and transport feature, conveying surface
water towards the attenuation basin in the south. It has a surface area of 85.6m? and depth of
700mm including 300mm freeboard. It will also have additional amenity and biodiversity
benefits for the site.

A geo-cellular storage tank (STORAGE TANK) is also proposed to provide further storage and
attenuation for water flows from the permeable paving and roof areas). This storage tank is
proposed to be 800mm total) deep and will have a total surface area of 189.2m2. As shown in
Appendix L, the storage tank will be located in the southern side of the site, underneath the
southern conveyance permeable paving (PP CONVEY2) and receive flows from the oversized
pipe before leading flows into the attenuation basin at a restricted rate by the presence of a
38mm orifice plate.

Across the system, an oversized pipe of 450mm diameter is proposed to provide additional
storage benefits for the drainage system. It will transport flows east to west for the site and
direct surface water to and through the storage tank before conveying these flows to the
attenuation basin.

The attenuation basin located in the southwest corner of the site at the end of the attenuation
drainage system, receives all flows from all other SuDS features before storing and attenuating
the surface water and restricting the final outfall to the open watercourse ditch at a rate of 2.7
I/’s by the presence of a Hydro-Brake. The base and top areas of this basin to be used for
attenuation are proposed to be 124.2 and 350.0m? respectively. The basin has been modelled
to a depth of 1.2m including a 300mm freeboard. An additional 600mm of depth has been
proposed in order for the attenuation basin to have a permanent water level. This feature will
also have a 2m maintenance track surrounding it.

It is important to note that the exact extents and levels of the outfall ditch are unknown as this
was unable to be surveyed in the topographical survey due to issues with dense vegetation.
Therefore, assumptions have been made at this stage for discharge of surface waters on site,
these levels will need to be confirmed at a later stage.

All flows between different attenuation and storage features for the proposed development are
restricted to different rates (these specific rates for different storm events are included in
Appendix L) via orifice plates with different diameters to ensure efficient management of
surface water flows in all modelled scenarios.

Further details on the surface area and sizes of attenuation features and specific diameters of
orifice plates in this system are included in Appendix K and L.

All orifice plates are to be located within chambers with suitable protective filters.

The hydraulic outputs shown in Appendix L show the half-drain down times for each proposed
attenuation feature. The half-drain-times for all features including: the sections of Permeable
Paving, storage tanks and the attenuation basin, all remain below the required 24 hours
(1440mins) for 1 in 30 year storm events as specified by Essex LLFA.
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EAS

7.27 The proposals seek to match the existing 1:2yr Greenfield Runoff Rate for all storms up to and
including the 1:100yr + 40% Climate Change Event, as such Long Term Storage is not required.

Exceedance Event

7.28 The proposed surface water drainage attenuation strategy is designed to accommodate a
1:100yr + 40% Climate Change Storm Event. In the unlikely event that an exceedance event
occurs, any flood waters would flow in a southwest direction before eventually entering the
ditch along the western boundary of the site which flows into the EA Main River of Stickling
Green Brook. The Exceedance Routes are shown in Appendix K.

Water Quality

7.29 The drainage system has been designed in order to meet the water quality requirements set
out by Table 26.2 of the CIRIA SuDS Manual C753 which sets out the specific pollution hazard
indices for residential roofs, residential car parks and low traffic roads in Table 7.2 below.

Hazard

Land Use Pollution Hazard Indices
Level

Suspended Hydrocar
Solids Metals bons
Residential roofs Very low 0.2 0.2 0.05
Individual property
driveways,
residential car Low 0.5 0.4 0.4

parks and low
traffic roads

Table 7.2 Land Use Pollution Hazard Ratings. Extracted from the CIRIA SuDS Manual C753
Simple Index Approach Tool

SuDS Component Pollution Mitigation Indices

Suspended

Solids Metals Hydrocarbons
Permeable Paving 0.7 0.6 0.7
Attenuation Basin 0.7 0.7 0.5
Swale 0.5 0.6 0.6

Table 7.3 SuDS Component Pollution Mitigation for Permeable Paving, Swales & Attenuation
Basins, Extracted and adapted from the CIRIA SuDS Manual C753 Simple Index Approach
Tool

7.30 From Table 7.3 above, permeable paving, swales and attenuation basins will meet and exceed
the required level of pollution mitigation for removing total suspended solids, metals and
hydrocarbons from the surface water runoff from the development site.
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8 Maintenance of Development Drainage — Infiltration & Attenuation

8.1 The maintenance of the SuDS features will remain the responsibility of the site owner or an
appointed maintenance company. The site owner/appointed management company will be
responsible for maintaining the permeable paving and green roofs.

8.2 Regular inspections and maintenance should be carried out for each the following elements,
particularly after periods of heavy rainfall. Maintenance tasks and frequencies for permeable
paving are detailed in the CIRIA SUDS Manual (C753) and have been summarised below in
Table 8.1 — 8.4.

8.3 For the infiltration strategy, see tables 8.1, 8.3 and 8.4. For the attenuation strategy, see tables
8.1, 8.2, 8.3 and 8.4.

Maintenance Schedule Required Action

Regular maintenance Brushing and vacuuming. Three times per year at end of winter,
mid-summer, after autumn leaf fall, or as
required based on site specific
observations of clogging or
manufacturer’'s recommendations.

Occasional maintenance Stabilise and mow contributing and As required.
adjacent areas.
Removal of weeds. As required
Remedial actions Remediate any landscaping which, As required

through vegetation maintenance of soil
slip, has been raised to within 50mm of
the level of the paving.

Remedial work to any depressions, As required
rutting and cracked or broken blocks
considered detrimental to the structural
performance of a hazard to the user.

Rehabilitation of surface and upper sub- As required (if infiltration performance is
surface. reduced as a result of significant
clogging.)
Monitoring Initial inspection
Inspect for evidence of poor operation Monthly for 3 months after installation. 3
and/or weed growth. If required, take monthly, 48 hours after large storms.

remedial action.

Inspect silt accumulation rates and Annually.
establish appropriate brushing

frequencies.

Monitor inspection chambers. Annually.

Table 8.1: Maintenance tasks for permeable paving (Source: CIRIA C753, The SUDS
Manual)
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Maintenance Schedule Required Action

Regular maintenance

Remedial actions

Monitoring

Inspect and identify any areas that are
not operating correctly. If required, take
remedial action.

Remove debris from the catchment
surface (where it may cause risks to
performance)

For systems where rainfall infiltrates into
the tank from above, check surface or
filter for blockage by sediment, algae or
other matter; remove and replace surface
infiltration medium as necessary.

Remove sediment from pre-treatment
structures and/or internal forebays.

Repair/rehabilitate inlets, outlet,
overflows, and vents.

Initial inspection

Inspect/check all inlets, outlets, vents and
overflows to ensure that they are in good
condition and operating as designed.

Survey inside of tank for sediment build-
up and remove if necessary.

Frequency

Monthly for 3 months, then annually.

Monthly.

Annually.

Annually, or as required.

As required

Annually.

Every 5 years or as required.

Table 8.2: Maintenance tasks for attenuation storage tanks (Source: CIRIA C753, The SUDS

Manual)

Maintenance Schedule

Regular maintenance

Required Action

Remove litter and debris.
Cut the grass — public areas

Cut the meadow grass

Inspect marginal and bankside
vegetation and remove nuisance plants
(for first 3 years).

Inspect inlets, outlets, banksides,
structures, pipework etc for evidence of
blockage and(Jor physical damage.

Inspect water body for signs of poor
water quality.

Inspect silt accumulation rates in any
forebay and in main body of the pond
and establish appropriate removal
frequencies; undertake contamination
testing once some build-up has
occurred, to inform management and
disposal options.
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Frequency

Monthly (or as required)
Monthly (during growing season)

Half yearly (spring, before nesting season
and autumn)

Monthly (at start, then as required)

Monthly

Monthly (May — October)

Bi-yearly
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Occasional maintenance

Remedial actions

Monitoring

Check any mechanical devices, eg.
penstocks.

Hand cut submerged and emergent
aquatic plants (at minimum of 0.1m
above pond base; include max 25% of
pond surface).

Remove 25% of bank vegetation from
water’'s edge to a minimum of 1m above
water level.

Tidy all dead growth (scrub clearance)
before start of growing season [INotel!
tree maintenance is usually part of
overall landscape management
contract).

Remove sediment from any forebay.
Remove sediment and planting from one
quadrant of the main body of ponds
without sediment forebays.

Remove sediment from the main body of

big ponds when pool volume is reduced
by 20%

Repair erosion or other damage

Replant where necessary

Aerate pond when signs of
eutrophication are detected

Realign rip-rap or repair other damage

Repair/rehabilitate inlets, outlets and
overflows

Inspect silt traps and note rate of
sediment accumulation

Check soakaway to ensure emptying is
occurring

Bi-yearly

Annually

Annually

Annually

Every 1-5 years, or as required

Every 5 years, or as required

With effective pre-treatment,
this will only be required
rarely, eg every 25-50 years

As required
As required

As required

As required

As required

Monthly in the first year and then annually

Annually.

Table 8.3: Maintenance tasks for ponds and wetlands (Source:

Manual)

Maintenance Schedule

Required Action

CIRIA C753, The SUDS

Frequency

Regular maintenance

Remove litter and debris

Cut grass — to retain grass height within
specified design range

Manage other vegetation and remove
nuisance plants
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Monthly, or as required

Monthly (during growing season) or as
required

Monthly at start, then as required
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Inspect inlets, outlets and overflows for Monthly
blockages, and clear if required

Inspect infiltration surfaces for ponding, | Monthly, or when required
compaction, silt accumulation, record
areas where water ponding for > 48
hours

Monthly for 6 months, quarterly for 2

Inspect vegetation coverage years, then half yearly

Inspect inlets and facility surface for silt Half yearly
accumulation, establish appropriate silt
removal frequencies

Occasional maintenance Reseed areas of poor vegetation growth, | As required or if bare soil is exposed over
alter plant types to better suit conditions, | 10% or more of the swale treatment area.
if required

Remedial actions Repair erosion or other damage by re- As required

turfing or reseeding

Relevel uneven surfaces and reinstate As required
design levels
Scarify and spike topsoil layer to As required

improve infiltration performance, break
up silt deposits and prevent compaction
of the soil surface.

Removal build-up of sediment on As required
upstream gravel trench, flow spreader or
a top of filter strip

As required

Remove and dispose of oils or petrol
residues using safe standard practices

Table 8.4: Maintenance tasks for swales (Source: CIRIA C753, The SUDS Manual)

8.4 Itis recommended that during the first 12 months of operation all SuDS and drainage features
are visually inspected on a monthly basis to determine any seasonal patterns this includes all
SuDS features, inspection chambers, inlets and outlets. This will determine whether or not the
recommended service intervals set out by CIRIA in the figures above will be sufficient for
maintenance beyond the first year.

8.5 After the first 12 months, the maintenance schedule should be designed to at least meet the
requirements set out by CIRIA based on the outcome of the monitoring.

Manholes, Sewers and Inspection Chambers

8.6 All inspection chambers and manholes should be inspected on a bi-annual basis with further
visual checks carried out throughout the year, such as in November after the heaviest leaf-fall
has occurred.

8.7 Should a blockage occur at any time, it is advised to seek professional help to jet the drainage
system to clean and clear the system.
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Gutters and Downpipes

8.8 It is good practice to ensure that these are occasionally inspected to ensure they are in good
order and free of leaves & debris. Once every 6 months should be sufficient.
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9 Summary & Conclusion

9.1

9.2

9.3

9.4

9.5

9.6

9.7

This Flood Risk Assessment and SuDS Strategy report has been prepared in support of an
Outline Planning Application by BAYA Group on behalf of E&A Securities for the proposed
development on land to the west of Clatterbury Lane, Clavering, Essex. The proposals are:
“Outline Application with all matters reserved except access for up to 28 dwellings (Class C3)
including public open space, sustainable drainage systems, landscaping and associated
infrastructure and development.”

Flood Risk Summary

The site is shown to be at a low risk of a fluvial (river) flood event, being located within the
Flood Zone 1 on the Flood Map for Planning. Flood Zone 1 is defined as having <0.1% annual
probability of river flooding.

Surface Water Flood High risk scenario: 1 in 30 yr (3.3% AEP) - A high-risk scenario mapping
in Appendix F indicates a greater than 3.3% annual exceedance probability (AEP) of surface
water flooding, i.e., the most frequently occurring scenario. It can be seen from the overlaid
flood depths for the 3.3% AEP event that no proposed dwellings are located within the flood
extent.

Surface Water Flood Medium risk scenario: 1 in 100 yr (1.0% AEP) - A medium-risk scenario
indicates an AEP of surface water flooding between 3.3% and 1. Minor encroachment of the
flood extent to 2no. proposed dwellings occurs, though it should be noted that the maximum
depth reaches 150mm only. It is considered that surface water flood mitigation shall be offered
to mitigate this risk accordingly. As this is an Outline Application, site-specific surface water
flood modelling would be disproportionate, as such, an assessment of site levels and flood
volumes has been undertaken and confirms the viability of suitable mitigation. The assessment
also proves that additional surface water flood volume could be provided, which further
demonstrates that should site-specific surface water flood modelling and compensation be
undertaken at a later design stage, it is clear that it is achievable.

Suitable mitigation measures are achievable and proposed to manage surface water flood risk
at the site.

In line with the ADEPT / EA document published September 2019, Emergency Access and
Egress from the site is achievable, with flood depths of 150mm in Stickling Green and localised
low-spots showing up to 300mm maximum depth of surface water flooding in an exceedance
(1:1000yr) event.

SuDS Strategy Summary

The underlying geology suggests infiltration could be viable at the site, however as this is an
Outline Application, the SuDS Drainage Strategy will offer two Options. Option 1 will be based
on an Infiltration Strategy, using typical infiltration coefficients from Table 25.1 in CIRIA SuDS
Manual and Option 2 will be based on an Attenuation Strategy with outfall directed to
watercourse, which would only be implemented should it be proven that infiltration is unviable.
It is anticipated that a suitably worded Condition could be attributed to any Decision Notice
which requires full BRE 365 Infiltration Testing to be undertaken at a later design stage. For
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EAS

this Outline Application, the two Options demonstrate that surface water runoff from the site
can be suitably managed in line with NPPF and Lead Local Flood Authority requirements.

Option 1 - Infiltration Strategy (discharge to ground):

9.8 This strategy has been modelled on an average infiltration rate of chalk due to the geology of
the area, with the rate being 1x105 m/s (0.036 m/hr). Further calculations and modelling will
be required at a later stage once data from infiltration tests are acquired to ensure the system
will work for the resultant infiltration rates.

9.9 The proposed strategy includes 3 independent sections of permeable paving, 2 of which (PP2
& PP3) with a minimum subbase depth of 600mm and 1 (PP1) with a minimum subbase of
505mm. These sections of permeable paving manage themselves along with flows from the
path and driveways adjacent to each section. All of these sections of permeable paving will
infiltrate direct to ground at the aforementioned rate.

9.10 While none of these sections are directly connected as they infiltrate direct to ground, PP1
along the northwest side of the site is proposed to convey flows to the infiltration swale (through
a 21mm orifice plate) to allow further storage and infiltration — this section of the drainage
system will remain separate from other features on site. PP2 and PP3 are proposed to both
flow into a connection chamber (MH1) before outfalling to the infiltration basin in the southwest
of the site.

9.11 The infiltration basin is proposed to be 1.2m deep (including a 300mm freeboard) and will have
a surface area at the top of the feature of 350.0m?, and a base area of 124.2m2.

Option 2 - Attenuation Strategy (discharge to waterbody):

9.12 This approach focuses on attenuation of surface water through the presence of various
features which attenuate and store surface water flows before outfalling to the ditch in the
southwest of the site which is connected to the Stickling Green Brook. The outfall is proposed
to improve on the current greenfield 1 in 2 year storm event runoff rate with a proposed rate of
2.7 /s for all storms up to and including 1 in 100 year + 40% climate change events with the
presence of a Hydro-Brake at the end of the system.

9.13 The proposed strategy includes 3 separate sections of permeable paving, 2 of which (PP
CONVEY1&2) will convey surface waters towards other attenuation features on site, and 1 (PP
ATTENUATION) which shall attenuate flows before directing waters to the attenuation basin
via an oversized pipe system and storage tank.

9.14 PP CONVEY1 in the northwest of the site will transport flows from itself and surrounding
hardstandings through to the conveyance swale along the site’s western boundary which then
in turn conveys surface waters to the attenuation basin in the southwest corner of the site. It
is proposed with a minimum subbase of 500mm void ratio of 30%, and surface area of 434m?2.

9.15 PP CONVEY2 functions in a similar manner to the permeable paving in the paragraph above
but in the southwest side of the proposed development and immediately directs water flows
from itself and surrounding hardstandings to the attenuation basin. It is proposed with a
minimum subbase of 550mm, 30% void ratio, and 496m?2 surface area.

9.16 PP ATTENUATION located in the centre of the site is proposed to receive surface water from
central and eastern sections of the development, this feature’s function of attenuating flows is
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EAS

assisted by the presence of a subbase replacement tank below it in order to provide additional
storage benefits before directing flows to the oversized pipe, storage tank and finally the
attenuation basin. It is proposed with a minimum subbase of 450mm, 30% void ratio and 679m?
surface area, while the subbase replacement tank below is proposed with 150mm depth, 95%
void ratio and 433m? surface area.

9.17 The conveyance swale along the western boundary of the site is proposed to be 700mm deep
(including 300mm freeboard) and has a surface area of 85.6m?.

9.18 A geo-cellular storage tank is proposed for this strategy, located underneath PP CONVEY2 but
receives flows from the oversized pipe (450mm diameter) and PP ATTENUATION to provide
the necessary storage of surface waters on site before directing flows to the attenuation basin
in the southwest at a restricted rate due to the presence of an orifice plate. The storage tank
is proposed to be 173.6m? in surface area and depth of 800mm.

9.19 The attenuation basin is proposed to be 1.2m deep with a 300mm freeboard and will have a
surface area at the top of the feature of 350.0m?, and a base area of 124.2m?. It will store and
attenuate surface waters before outfalling to the ditch at the southwest vertex of the site at a
consistent rate of 2.7 I/s via a Hydro-Brake. It is important to note that the outfall levels have
been approximated due to the topographical survey being unable to obtain levels for the ditch
along the site’s western boundary because of dense vegetation — levels will be required at a
later stage in development.

9.20 Each section of permeable paving, storage tanks and attenuation are proposed to have
restricted outflow of varying rates due to orifice plates being proposed for each feature.

9.21 There is an expectation in both strategies for raingarden planters to be based at downpipes for
each residential property for biodiversity and amenity purposes.

9.22 All features in both strategies are expected to achieve the required half-drain time of under
1440mins (24hrs) under modelled 1 in 30 year storms.

Conclusion

9.23 The proposals of both strategies of discharge to ground and discharge to open waterbody do
not increase flood risk onsite or elsewhere and the necessary mitigation measures have been
detailed in this report. The proposed development is considered to be suitably and sustainably
located and is in line with local and national policies.
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Appendix: A - Location Plan
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing) Created
<Unspecified> 548060/232698 23 Oct 2023 14:27

Your selected location is in flood zone 1, an area with a low
probability of flooding.

You will need to do a flood risk assessment if your site is any of the following:

e bigger that 1 hectare (ha)

® In an area with critical drainage problems as notified by the Environment Agency

e identified as being at increased flood risk in future by the local authority’s strategic
flood risk assessment

e atrisk from other sources of flooding (such as surface water or reservoirs) and its
development would increase the vulnerability of its use (such as constructing an
office on an undeveloped site or converting a shop to a dwelling)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2022 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms
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Office License Number 10019345

Funstons
Commercial
Centre

Hill Green

Hill Green Farm

Play Area

0 12525 50 75 100
T I Veters

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual
position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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ALS/ALS Standard/2023_4901441

NB: Level quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates no Survey information is available.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes
are not shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or
omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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Appendix: G — Surface Water Flood Mitigation Potential
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2700.00 232700.00

IT SHOULD BE NOTED THAT THE PROPOSED
OPEN SPACE COULD PROVIDE FURTHER
SURFACE WATER FLOOD VOLUME. APPROX.
261m2 WITH A MAXIMUM DEPTH OF 150mm
PROVIDES 39.15m3 OF VOLUME.

THIS ASSESSMENT PROVIDES EVIDENCE THAT
SHOULD SURFACE WATER FLOOD COMPENSATION
MODELLING BE UNDERTAKEN AT A LATER DESIGN

STAGE, IT IS CLEAR THAT SUITABLE
COMPENSATION COULD BE PROVIDED.

AS THIS IS AN QUTLINE PLANNING APPLICATION
AND TAKING THE ABOVE INTO CONSIDERATION, A
SUITABLY WORDED CONDITION RELATING TO
SITE-SPECIFIC SURFACE WATER FLOOD
MODELLING WOULD BE APPROPRIATE.
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