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INTRODUCTION

This Flood Risk Appraisal has been prepared on behalf of Wyatt Homes Ltd to support the
promotion of residential development to the west of Upton, Dorset.

Figure 1: Site Location Plan

The site is currently being promoted for development though the Purbeck Local Plan Review and
this report has been prepared to feed into the master planning process in order that
representations can be made to Purbeck District Council (PDC).

The adjacent northern site (Frenches Green) was granted planning permission (Ref. 6/2016/0311)
in July 2016 and is currently under construction. Given the considered suitability of the location of
Frenches Green a further phase of development consisting of up to 105 new dwellings is being
promoted for inclusion within the Local Plan Review. This is situated to the south and south-east of
the development under construction at Frenches Green as highlighted in Figure 1.

The main purpose of this Flood Risk Appraisal is to provide sufficient flood risk information to
support the promotion of land at Policeman’s Lane as part of the Purbeck Local Plan Review. An
initial flood risk assessment has been undertaken to inform the Appraisal and a detail flood risk
assessment would be required to support a future planning application. This Appraisal also sets out
an initial strategy for draining the site in terms of surface water runoff and foul drainage.
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SCOPE OF THE ASSESSMENT

The Government’s National Planning Policy Framework (NPPF), published in March 2012, sets out
the Government’s policy on development and flood risk. On 6 March 2014 the Department for
Communities and Local Government (DCLG) launched the Government’s planning practice
guidance to the NPPF as a web-based resource. The category dealing with flooding is contained in
Flood Risk and Coastal Change (Reference ID: 7 Updated: 16 11 2016).

The NPPF states in paragraph 100 that Local Plans should be supported by a Strategic Flood Risk
Assessment (SFRA), and should apply a sequential, risk-based approach to the location of
development. As set out inthe NPPF, inappropriate development in areas at risk of flooding should
be avoided by directing development away from areas at highest risk, but where development is
necessary, making it safe without increasing flood risk elsewhere.

As set out in paragraph 101 of the NPPF, the aim of the Sequential Test is to steer new development
to areas with the lowest probability of flooding. Paragraph 19 in Section 5 of the Flood Risk and
Coastal Change Planning Practice Guidance (Reference ID: 7-019-20140306) states that the flood
zones, as refined in the SFRA for the area, provide the basis for applying the Sequential Test.

A copy of the Environment Agency’s Flood Map for Planning, obtained from its website, which
shows the Flood Zones in the vicinity of the site, is reproduced as Figure 2 below.

Figure 2: EA Flood Map for Planning

The Environment Agency’s Flood Zones refer to the probability of river and sea flooding, ignoring
the presence of defences, and show the extent of the natural floodplain and the additional extent
of an extreme flood. The Environment Agency’s Flood Map for Planning shows the area that could
be affected by flooding, either from rivers or the sea, coloured dark blue corresponding to Flood
Zone 3. The light blue area is Flood Zone 2 and shows the additional extent of an extreme flood
from rivers or the sea. These two colours show the extent of the natural floodplain if there were
no flood defences or certain other manmade structures and channel improvements. Where there
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is no blue shading, this shows the area where flooding from rivers and the sea is very unlikely
corresponding to Flood Zone 1.

The red line site boundary has been added to the Environment Agency’s Flood Map for Planning as
shown on Figure 2. From an inspection of the Flood Map it can be seen that the majority of the site
falls within Flood Zone 1. A very small area of the site, in the south-west corner of the eastern part
of the development, is shown as falling within Flood Zone 2 and Flood Zone 3. However all built
development will be within Flood Zone 1

As set out in paragraph 103 of the NPPF, local planning authorities should only consider
development in flood risk areas appropriate where informed by a site-specific flood risk
assessment. Footnote 20 in the NPPF states that a site-specific flood risk assessment is required
for proposals of 1 hectare or greater in Flood Zone 1; all proposals for new development (including
minor development and change of use) in Flood Zones 2 and 3, or in an area within Flood Zone 1
which has critical drainage problems; and where proposed development or a change of use to a
more vulnerable class may be subject to other sources of flooding.

Paragraph 30 in Section 10 of the Flood Risk and Coastal Change Planning Practice Guidance
(Reference ID: 7-030-20140306) advises that a site-specific flood risk assessment is carried out to
assess the flood risk to and from a development site. The assessment should demonstrate how
flood risk will be managed now and over the development’s lifetime, taking climate change into
account, and with regard to the vulnerability of its users.

Flood Risk Assessment Guidance

For the purposes of applying the NPPF, paragraph 2 in Section 1 of the Flood Risk and Coastal
Change Planning Practice Guidance (Reference ID: 7-002-20140306) advises that “flood risk” is a
combination of the probability and the potential consequences of flooding from all sources -
including from rivers and the sea, directly from rainfall on the ground surface and rising
groundwater, overwhelmed sewers and drainage systems, and from reservoirs, canals and lakes
and other artificial sources.

Paragraph 31 in Section 10 of the Flood Risk and Coastal Change Planning Practice Guidance
(Reference ID: 7-031-20140306) advises that the information provided in the flood risk assessment
should be credible and fit for purpose. Site-specific flood risk assessments should always be
proportionate to the degree of flood risk and make optimum use of information already available,
including information in a SFRA for the area, and the interactive flood risk maps. A flood risk
assessment should also be appropriate to the scale, nature and location of development.

Section 26 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-068-
20161116) provides a model checklist for a site specific flood risk assessment.

With regard to what further advice is available on the preparation of a site-specific flood risk
assessment, paragraph 32 in Section 10 of the Flood Risk and Coastal Change Planning Practice
Guidance (Reference ID: 7-032-20150415) refers to the Environment Agency Standing Advice on
flood risk.

Guidance from the Department for Environment, Food & Rural Affairs and Environment Agency,
published on the Government’s GOV.UK website, sets out when local planning authorities must
consult the Environment Agency, their lead local flood authority or both, on any proposed
developments at a higher risk from flooding before making a decision.
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The proposed development is classed as ‘major development’ if the number of dwellings is more
than 10 or the site has an area of more than 0.5 hectares. For ‘major development’ with surface
water drainage in Flood Zone 1 the local planning authority needs to consult their lead local flood
authority, and if the development is in an area with critical drainage problems, they also need to
consult the Environment Agency.

Local planning authorities also need to consult the Environment Agency if the development is within
20m of a main river in Flood Zones 1, 2 or 3.

The proposed development is classed as ‘major development’ as it is for more than 10 dwellings.
The local planning authority therefore needs to consult their lead local flood authority. However, it
is not in an area with critical drainage problems and is not within 20m of a main river, so they do
not need to consult the Environment Agency.

Guidance from Department for Environment, Food & Rural Affairs (DEFRA) and Environment
Agency, on the Government’s GOV.UK website, includes guidance on how to carry out a flood risk
assessment entitled ‘Flood risk assessment in flood zone 1 and critical drainage areas’. This
guidance provides information on the range of factors that need to be considered when assessing
flood risk.

The relevant guidance for the proposed development is entitled: ‘Flood risk assessment in flood
zone 1 and critical drainage areas’. A copy of this guidance is reproduced in Appendix 1.

Local Plan Policies
The Purbeck Local Plan Part 1: Planning Purbeck’s Future was formally adopted in November 2013
and provides a planning policy framework for Purbeck District Council for the period up to 2027.

Relevant policies from the Core Strategy include Policy FR: Flood Risk
Core Policy FR: Flood Risk states:

“The impact of flooding will be managed by locating development in accordance with Purbeck’s
Strategic Flood Risk Assessment (SFRA).”

“In Flood Zone 1, an FRA will be required for planning applications with a site area under 1
hectare that:

o Will alter the natural rate of surface water run-off; or

e Are located in areas where there is known to be a localised flooding, or drainage
problem as set out in the SFRA maps; or

e Are located in areas below 3.55 metres above ordnance datum; or

e Are located in areas below 6 metres above ordnance datum and are within 50 metres
of the coast (defined as back edge of beach or coast protection line).”

“An FRA will not normally be required for householder development in Flood Zone 1.
Exceptional circumstances will need to be agreed with the Council on a site by site basis.”

“All FRAs should include topographic survey with levels reduced to ordnance datum. Finished
Floor levels must be set at an agreed level above ordnance datum which should include 600
millimetres freeboard.”

4 0of 28 W521-DOC02.docx
November 2017



2.22.

POLICEMAN'S LANE, UPTON, DORSET
FLOOD RISK ASSESSMENT

“Where appropriate, sustainable drainage systems (SuDS) should be incorporated into the
design of the development.”

Summary of Scope

The scope of this Flood Risk Assessment is to provide sufficient information to satisfy the relevant
requirements of the NPPF, guidance published by DEFRA and Environment Agency, the planning
practice guidance checklist, and Local Plan Policies.
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INITIAL FLOOD RISK ASSESSMENT

Development Site and Location

The Site Location Plan and the Environment Agency’s Flood Map for Planning are based on the
Ordnance Survey map of the area, and show geographical features and identify watercourses and
other bodies of water in the vicinity of the site.

The western part of the site is currently being used for topsoil storage in conjunction with the
development of Frenches Green to the north whilst the eastern part of the site consists of a smaller,
open triangular field in pasture.

A small unnamed watercourse runs along Watery Lane and flows north to south. Further to the
south, and approximately 600m from the site, is the Sherford River which is designated as a ‘main
river’.

Development Proposals
The development proposals comprise of up to 105 dwellings.

A copy of the Framework Plan, Drawing Number 098 DI _03.1, prepared by New Masterplanning,
showing the development proposals, is reproduced in Appendix 2.

Site Levels
A Topographical Survey was undertaken by Dorset Land Surveying in March 2016. A copy of
Drawing Number 5428 Revision C is reproduced in Appendix 3.

The Topographical Survey indicates that the western part of the development falls downhill north
to south from around 6.75m AOD, in the north-western corner of the site, to around 2.75m AOD to
the south-east of the site.

The eastern part of the development fall from approximately 2.75m AOD alongside Watery Lane to
1.80m AOD to the south of the site.

Flood Risk Vulnerability and Flood Zone ‘Compatibility’

Paragraphs 65-67 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID:
7-065-20140306) sets out 3 Flood Zone and Flood Risk Tables, available on the Government’s
GOV.UK website.

Table 1: Flood Zones provides a definition of each Flood Zone. Table 2: Flood Risk Vulnerability
Classification categorises different types of development according to their vulnerability to flood
risk. Table 3: Flood risk vulnerability and flood zone ‘compatibility’ maps these vulnerability classes
against the flood zones to indicate where development is appropriate and where development
should not be permitted.

The Environment Agency’s Flood Map for Planning indicates that the majority of the site falls within
Flood Zone 1. There will be no built development in Flood Zones 2 or 3.

With reference to Table 2, as proposed development will be ‘buildings used for dwelling houses’, it
falls into the ‘More Vulnerable’ flood risk vulnerability classification.

With reference to Table 3, all uses of land are appropriate in Flood Zone 1.
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The Sequential Test and Exception Test

Paragraph 100 of the NPPF states that inappropriate development in areas at risk of flooding should
be avoided by directing development away from areas at highest risk, but where development is
necessary, making it safe without increasing flood risk elsewhere.

Paragraph 101 of the NPPF states:

“The aim of the Sequential Test is to steer new development to areas with the lowest
probability of flooding. Development should not be allocated or permitted if there are
reasonably available sites appropriate for the proposed development in areas with a lower
probability of flooding. The Strategic Flood Risk Assessment will provide the basis for applying
this test. A sequential approach should be used in areas known to be at risk from any form of
flooding.”

Paragraph 102 of the NPPF states:

“If, following application of the Sequential Test, it is not possible, consistent with wider
sustainability objectives, for the development to be located in zones with a lower probability
of flooding, the Exception Test can be applied if appropriate. For the Exception Test to be
passed:

= jt must be demonstrated that the development provides wider sustainability benefits to
the community that outweigh flood risk, informed by a Strategic Flood Risk Assessment
where one has been prepared; and

= g site-specific flood risk assessment must demonstrate that the development will be safe
for its lifetime taking account of the vulnerability of its users, without increasing flood risk
elsewhere, and, where possible, will reduce flood risk overall.”

Paragraph 103 of the NPPF states:

“When determining planning applications, local planning authorities should ensure flood risk
is not increased elsewhere and only consider development appropriate in areas at risk of
flooding where, informed by a site-specific flood risk assessment following the Sequential
Test, and if required the Exception Test, it can be demonstrated that:

= within the site, the most vulnerable development is located in areas of lowest flood risk
unless there are overriding reasons to prefer a different location; and

= development is appropriately flood resilient and resistant, including safe access and
escape routes where required, and that any residual risk can be safely managed, including
by emergency planning; and it gives priority to the use of sustainable drainage systems.”

The Notes to Table 3 in Paragraph 67 of the Flood Risk and Coastal Change Planning Practice
Guidance (Reference ID: 7-067-20140306) indicate that the application of the Sequential Test
should be applied first to guide development to Flood Zone 1, then Zone 2, and then Zone 3.

All built development falls within Flood Zone 1 and on this basis the Sequential Test is passed.

Probability

All built development falls within Flood Zone 1. Table 1: Flood Zones, in Paragraph 65 of the Flood
Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-065-20140306), provides a
definition of each Flood Zone and probability of river or sea flooding. Flood Zone 1 Low Probability
is defined as land having a less than a 1 in 1000 (0.1%) annual probability of river or sea flooding.
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Climate Change

The NPPF requires development to take account of the impacts of climate change. The allowances
to be made for climate change effects when assessing flood risk are related to the lifetime of the
development.

Guidance on the lifetime of development is provided in paragraph 26 of the Flood Risk and Coastal
Change Planning Practice Guidance (Reference ID: 7-026-20140306). Residential development
should be considered for a minimum of 100 years, unless there is specific justification for
considering a shorter period. The lifetime of a non-residential development depends on the
characteristics of that development. Developers would be expected to justify why they have
adopted a given lifetime for the development.

Under heading 4 in the Site-Specific Flood Risk Assessment Checklist in paragraph 68 of the Flood
Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-068-20140306), it asks how is
flood risk at the site likely to be affected by climate change and states that further information on
climate change and development and flood risk is available on the Environment Agency’s web site.
Guidance published by the Environment Agency on 19 February 2016, and last updated on 3
February 2017, entitled ‘Flood risk assessments: climate change allowances’, sets out the climate
change allowances to be used for peak river flow by river basin district, peak rainfall intensity, sea
level rise, offshore wind speed and extreme wave height.

The peak rainfall intensity allowances to be used when designing urban drainage systems are given
in Table 2 of ‘Flood risk assessments: climate change allowances’. Both the central and upper end
allowances need to be assessed to understand the range of impact. The total potential change
anticipated for 2060 to 2115 is 20% for the central category, and 40% for the upper end category.
The previous normal climate change allowance used for peak rainfall intensity was 30%.

Standard of Protection

In terms of providing an acceptable standard of protection against flooding for new development,
paragraph 54 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-
054-20150415) advises how development can be made safe from flood risk. Reference is made to
the ability of residents and users to safely access and exit a building during a ‘design flood'.
Paragraph 55 in Section 22 of the Flood Risk and Coastal Change Planning Practice Guidance
(Reference ID: 7-055-20140306) defines a ‘design flood’: ‘This is a flood event of a given annual
probability, which is generally taken as:

e dafluvial (river) flooding likely to occur with a 1% annual probability (a 1 in 100 chance each
year) or ;

e tidal flooding with a 0.5 per cent annual probability (1 in 200 chance each year),

against which the suitability of a proposed development is assessed and mitigation measures, if any,
are designed.’

Therefore, in terms of providing an acceptable standard of protection against flooding for new
development, no flooding of property should occur as a result of the ‘design flood’ corresponding
to a 1in 100 year fluvial flood event, or a 1 in 200 year tidal flood event, taking account of climate
change.

The Government published its ‘Non-statutory technical standards for sustainable drainage systems’
in March 2015. They should be used in conjunction with the NPPF and planning practice guidance.
Standard S7 states that the drainage system must be designed so that flooding does not occur on

8 of 28 W521-DOC02.docx
November 2017



3.28.

3.29.

3.30.

3.31.

3.32.

3.33.

POLICEMAN'S LANE, UPTON, DORSET
FLOOD RISK ASSESSMENT

any part of the site for a 1 in 30 year rainfall event. Standard S8 goes on to state that the drainage
system must be designed so that flooding does not occur during a 1 in 100 year rainfall event in any
part of a building (including a basement); or in any utility plant susceptible to water within the
development.

Site Specific Flood Risk

In addition to flooding from rivers and the sea it is also necessary to consider the potential
consequences of flooding from all other sources, which include directly from rainfall on the ground
surface and rising groundwater, overwhelmed sewers and drainage systems, and from reservoirs,
canals and lakes and other artificial sources.

The Government’s GOV.UK website contains ‘Long Term Flood Risk Information” which includes
interactive maps showing ‘Flood risk from rivers or the sea’ and ‘Flood risk from surface water’.
These maps show the chance of flooding in one of four risk categories - High: greater than 1 in 30
(3.3%), Medium: between 1 in 100 (1%) and 1 in 30 (3.3%), Low: between 1 in 1000 (0.1%) and 1 in
100 (1%), and Very Low: less than 1 in 1000 (0.1%). The ‘Flood risk from surface water’ map
indicates the extent, depth and velocity of water for High, Medium and Low risk scenarios. The Long
Term Flood Risk Information also includes a ‘Flood risk from reservoirs’ map, which includes flood
depth and flood speed.

The GOV.UK website advises that when planning a development the detailed flood risk from rivers
or the sea information is not suitable for land-use planning, and the Environment Agency’s Flood
Map for Planning must be used for this purpose.

Flooding from Watercourses
The nearest local watercourse in the vicinity of the site is the unnamed watercourse which runs
alongside Watery Lane.

The Environment Agency’s Flood Map for Planning shows the extent of the natural floodplain and
the additional extent of an extreme flood. The Environment Agency’s Flood Map for Planning
indicates that the built development is unaffected by any floodplain and falls entirely within Flood
Zone 1 where flooding from rivers and the sea is very unlikely. In Flood Zone 1 there is a less than
a 0.1 per cent (1 in 1000) chance of flooding occurring each year.

Flooding from Surface Water

The GOV.UK’s Flood risk from surface water map indicates where surface water may be expected
to flood or pond. Surface water flooding happens when rainwater does not drain away through the
normal drainage systems or soak into the ground, but lies on or flows over the ground instead. The
GOV.UK website advises that flooding from surface water is difficult to predict as rainfall location
and volumes are difficult to forecast. The information shows the approximate areas that would
flood, and which parts would be shallower or deeper. A copy of the GOV.UK’s Flood risk from
surface water map is reproduced in Figure 3 below.
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Figure 3: Flood risk from surface water map

3.34. The GOV.UK’s Flood risk from surface water map shows the small areas of both the western and
eastern parts of the development lie in an area with a High: greater than 1 in 30 (3.3%) chance of
surface water flooding, but this assumes the existing drainage system is blocked.

3.35. The required standard of protection against flooding for the development is that no flooding of
property should occur as a result of a 1 in 100 year flood event, which corresponds to the Medium
risk scenario on the GOV.UK’s ‘Long Term Flood Risk Information’ maps.

3.36. The Medium risk: depth map indicates that for the Medium risk scenario, between 1 in 100 (1%)
and 1 in 30 (3.3%), there would be flooding within the western part alongside Watery Lane and
within the eastern part towards the south of the site. A copy of the GOV.UK’s Medium risk: depth
map is reproduced in Figure 4 below.
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Figure 4: Medium risk: depth map

The associated Medium risk: depth and Medium risk: velocity maps indicate that for the Medium
risk scenario, between 1 in 100 (1%) and 1 in 30 (3.3%), there would be surface water flooding
within the eastern part of the development to a depth of 300-900mm with a velocity of greater
than 0.25 m/s.

This was confirmed on a site visit where there was evidence of surface water collecting within a
depression on site, as seen in Figure 5. There appears to be the remains of a headwall as shown in
Figure 5, which is assumed to connect to the ditch within the site immediately to the south. As the
culvert connecting the depression to the ditch to the south is blocked, there is no outfall from the
site for surface water.
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Figure 5: Evidence of surface water flooding on site

From examining the surface water flood maps, it is evident that there is not a surface water flow
route from off-site sources across the site and the flooding is caused from on-site surface water
only. Therefore this will be dealt with as part of the drainage strategy.

As part of the Frenches Green development, there was some surface water improvement works
undertaken to reduce localised surface water flooding in the vicinity. This involved replacing an
existing 450mm diameter culvert near Number 1, Policeman’s Lane that passed under Policeman’s
Lane with a 750mm diameter culvert.

Flooding from Groundwater

Groundwater flooding is most likely to occur in low-lying areas underlain by water-bearing
permeable rocks such as sands, gravels, limestone and chalk. Groundwater flooding occurs as a
result of water rising from the underlying rocks or from water flowing from abnormal springs. This
tends to occur after long periods of sustained high rainfall. Higher rainfall means more water will
infiltrate into the ground and cause the water table to rise above normal levels. In low-lying areas
the water table is usually at shallower depths, so during very wet periods, all the additional
groundwater flowing towards these areas can cause the water table to rise to the surface causing
groundwater flooding.

In relation to groundwater flooding, Fig 5.2 in the Dorset County Council PFRA indicates the site
falls within an area with a ‘high’ (75% — 100%) likelihood of groundwater flooding. This is based
upon the Environment Agency’s national dataset — Areas Susceptible to Groundwater Flooding.
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Flooding from Overwhelmed Sewers and Drainage Systems

Flooding from sewers and drainage systems occurs when the sewer or drainage system is
overwhelmed as a result of a blockage or excessive flow exceeding its capacity. Enquiries have been
made to Wessex Water to establish the location of the existing public sewers in the vicinity of the
site.

There are foul and surface water sewers within the western part of the development that are
currently under construction to drain the Frenches Green development. The surface water sewer
has a controlled outfall into the watercourse alongside Watery Lane. There are no other sewers
within the vicinity of the site.

The SFRA does not identify any incident of sewer flooding affecting the site.

Flooding from Artificial Sources
The GOV.UK’s Flood risk from reservoirs map indicates the site is unaffected by flooding from any
reservoirs.

Summary of Flood Risk
A summary of the potential risk from all sources of flooding associated with existing conditions pre-
development is shown in Tables A and B below.

Table A: Pre-development Potential Flood Risk from All Sources of Flooding

Potential Risk .
Flood Source Description

Very Low | Low Medium | High

Watercourses X The site is located in Flood Zone 1.

Evidence of surface water flooding

Surface Water X .
on site.

The PFRA indicates the site falls
within an area with a ‘high’ (75% —
100%) likelihood of groundwater
flooding.

There is a sewer network currently
under construction within the
western part of the development.
The SFRA does not identify any
incident of sewer flooding
affecting the site.

Artificial Sources X The site is not affected

Groundwater X

Overwhelmed Sewers X

The PFRA, and historic flood information provided by the Environment Agency, provides an
assessment of the impact of other sources of potential flooding. Based on Purbeck District Council’s
SFRA there are two reported flooding incidents on Watery Lane

The pre-development potential flood risk to the site from all sources of flooding is considered to be
high.
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DRAINAGE STRATEGY

Sustainable Drainage Systems
Government policy set out in paragraph 103 of the NPPF expects local planning authorities to give
priority to the use of sustainable drainage systems (SuDS) in determining planning applications.

Paragraph 51 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-
051-20150323) advises that sustainable drainage systems are designed to control surface water
runoff close to where it falls and mimic natural drainage as closely as possible. Sustainable drainage
systems provide opportunities to:

e reduce the causes and impacts of flooding;

e remove pollutants from urban runoff at source;

e combine water management with green space with benefits for amenity, recreation and
wildlife.

In terms of what sort of sustainable drainage system should be considered, paragraph 80 of the
Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-080-20150323) advises
that, generally, the aim should be to discharge surface water runoff as high up the following
hierarchy of drainage options as reasonably practicable:

e into the ground (infiltration);

e to asurface water body;

e to asurface water sewer, highway drain, or another drainage system;
e toacombined sewer.

The Government published its ‘Non-statutory technical standards for sustainable drainage systems’
in March 2015. The technical standards relate to the design, construction, operation and
maintenance of sustainable drainage systems and have been published as guidance. The
Government expect these standards to apply to all developments of 10 homes or more and to major
commercial development.

Paragraph 81 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-
081-20150323) states that in considering a development that includes a sustainable drainage
system the local planning authority will want to be satisfied that the proposed minimum standards
of operation are appropriate. Paragraph 82 (Reference ID: 7-082-20150323) advises that the
decision on whether a sustainable drainage system would be inappropriate is a matter of
judgement for the local planning authority, taking advice from the relevant flood risk management
bodies , including on what sort of sustainable drainage system they would consider to be
‘reasonably practicable’. Paragraph 82 states that the judgement of what is reasonably practicable
should be by reference to the technical standards.

The Government’s ‘Non-statutory technical standards for sustainable drainage systems’ set out
peak flow control standards (S2 and S3) and volume control technical standards (S4, S5 and S6). 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. For developments which were
previously developed, the corresponding runoff rate for these events must be as close as
reasonably practicable to the greenfield runoff rate from the development, but should never
exceed the rate of discharge from the development prior to redevelopment for that event.
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In terms of volume control, where reasonably practicable, for greenfield development, the runoff
volume in the 1in 100 year, 6 hour rainfall event should never exceed the greenfield runoff volume
for the same event. Where reasonably practicable, for developments which have been previously
developed this runoff volume must be constrained to a value as close as is reasonably practicable
to the greenfield runoff volume, but should never exceed the runoff volume prior to redevelopment
for that event. Where it is not reasonably practicable to constrain the volume of runoff as described
it must be discharged at a rate that does not adversely affect flood risk.

Paragraph 83 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-
083-20150323) advises that in terms of the overall viability of a proposed development, expecting
compliance with the technical standards is unlikely to be reasonably practicable if more expensive
than complying with building regulations provided that where there is a risk of flooding the
development will be safe and flood risk is not increased elsewhere.

Paragraph 85 in Section 21 of the Flood Risk and Coastal Change Planning Practice Guidance
(Reference ID: 7-085-20150323) advises that any sustainable drainage system should be designed
so that the capacity takes account of the likely impacts of climate change.

Guidance on the design and construction of SuDS is also provided in the ‘Interim Code of Practice
for Sustainable Drainage Systems’, published by the National SUDS Working Group in July 2004, in
other Ciria documents including ‘The SuDS Manual’ (Ciria C753) published in November 2015, as
well as in the Environment Agency’s document entitled ‘Sustainable Drainage Systems (SUDS) An
introduction’.

There are a number of potential SUDS techniques that might be used on any particular site. These
include rainwater harvesting systems, pervious pavements, infiltration devices such as soakaways
and infiltration trenches, as well as flow balancing methods including swales, ponds/detention
basins, and underground storage facilities.

Approved Document H of the Building Regulations states at Section 3.2 that surface water drainage
should discharge to a soakaway or other infiltration system where practicable; discharge to a
watercourse may require consent from the Environment Agency; and where other forms of outlet
are not practicable, discharge should be made to a sewer.

The use of soakaways, pervious pavements and infiltration devices to discharge surface water
runoff to ground depends upon the underlying strata having a suitable permeability. In addition,
the Environment Agency will seek to control discharges into underground strata from areas subject
to contamination or where groundwater is judged to be at risk from pollution caused by possible
contamination.

The SuDS Manual, and CIRIA C687 ‘Planning for SuDs - making it happen’, promote the use of a
SuDS ‘management train’, which seeks to address the quality and quantity of runoff at all stages of
a drainage system. It uses a hierarchy of techniques, namely: i) prevention, ii) source control, iii)
site control and iv) regional control. The drainage strategy for the proposed development seeks to
follow the concept of a SuUDS management train.

Ground Conditions

The British Geological Survey (BGS) geological mapping of the area shows the western part is
underlain by London Clay Formation — Clay, Silt and Sand, whilst the eastern part is underlain by
Poole Formation — Sand, Silt and Clay.
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Based on the Flood Studies Report Winter Rainfall Acceptance Potential (WRAP) Map, as shown
reproduced on Drawing Number W521/02 in Appendix 4, the site is located in a ‘Soil Index Class 1’
area. Soil Index Class 1 has the highest winter rainfall acceptance potential and lowest standard
percentage runoff, and which suggests the underlying soil has good permeability.

The Cranfield Soil and AgriFood Institute (CSAl), incorporating the National Soil Resources Institute
(NSRI,) at Cranfield University maintains soil reports and maps for England and Wales. The
Soilscapes dataset map indicates that soils in the area are ‘freely draining slightly acid loamy soils’.
These soils are identified as ‘freely draining’.

Soakaway tests were undertaken by Structural Soils for the Frenches Green development in
February 2012 in accordance with BRE Digest 365. There was no infiltration into the soil, and the
water level within the excavations actually rose during some of the tests. A copy of the soakage
tests are reproduced in Appendix 5.

From excavations during construction for the Frenches Green development, there is evidence of
ground water being very close to the surface. During construction of a new rising main connection
chamber the field to the south of Watery Lane, it was found the ground water was affected by the
tide and rose and fell during the day. This will need to be taken into account during the detailed
design process.

On the basis of the soakaway tests and knowledge of the site, and with reference to the WRAP Map,
the soils underlying the site more closely relate to Soil Index Class 4 with a relatively low winter
rainfall acceptance potential and higher standard percentage runoff.

Based on the foregoing it is considered that the use of soakaways would not provide a suitable
means of draining surface water runoff from development on the site.

Groundwater Source Protection

From an inspection of the Environment Agency’s Aquifer Designation Map on its website the site is
underlain by a ‘secondary A aquifer’. A copy of the Environment Agency’s Aquifer Designation Map
is reproduced in Figure 6 below.
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Figure 6: EA Aquifer Designation Map

From an inspection of the Environment Agency’s Groundwater Source Protection Zone Map the site
does not fall within any groundwater source protection zone.

Surface Water Management
A sustainable drainage strategy, involving the implementation of SuDS, is proposed for managing
the disposal of surface water runoff from the proposed development on the site.

As the use of infiltration devices is not feasible it is necessary to use flow balancing methods in
order to store and attenuate surface water runoff to greenfield runoff rates with discharges to the
local watercourse, ditch system, or sewer network. The required storage may be provided using
swales, ponds/detention basins, oversized pipes and underground cellular storage facilities.

A preliminary surface water drainage strategy is shown on the Preliminary Surface Water Drainage
Strategy Plan, Drawing No. W521/03 Revision A, a copy of which is contained in Appendix 6.

The proposed surface water drainage measures incorporate flow balancing facilities, to attenuate
and store surface water runoff, comprising a detention basin and swale. Outflow from the storage
facilities is controlled by means of suitable flow control devices. The western part of the
development will discharge direct to the watercourse whilst the eastern part will discharge to the
marsh habitat area, which then outfalls to the watercourse. The detention basin within the western
part is currently under construction to serve the Frenches Green development. A suitable allowance
was made for the contributing areas from the western part when the basin and drainage network
were designed.
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The design currently under construction for Frenches Green restricts the discharge fora 1in 1 year
storm to 9.4l/s, and to QBAR (12l/s) for all events above this, in accordance with the approved Flood
Risk Assessment. As the western part will be combined in the same system and using the same
detention basin, it will need to be considered together with Frenches Green.

Pollution control measures include the use of deep trapped gullies and separator systems. All road
areas and other areas that drain to gullies should pass through deep trapped gullies. All larger
parking areas should drain via pervious paving or pass through a separator, which meets the
requirements of BS EN 858 ‘Separator systems for light liquids (e.g. oil and petrol)’, before
discharging into the downstream drainage system.

The proposed drainage strategy would ensure that surface water arising from the developed site
would be managed in a sustainable manner to mimic the surface water flows arising from the site
prior to the proposed development, while reducing the flood risk to the site itself and elsewhere,
taking climate change into account.

In terms of the SuDS ‘management train’, the drainage strategy for the proposed development
seeks to address the quality and quantity of runoff as follows:-

i) Prevention

Prevention is the use of good site design and housekeeping measures to prevent pollution. Good
site design includes the provision of trapped gullies to retain sediment, and suitably designed ponds
or grassed detention basins contribute to the pollutant and sediment removal capability of the
management train. The housekeeping measures cover maintenance of the drainage system,
including the ponds/detention basins, and general site maintenance.

ii) Source Control

Source control is defined in the ‘The SuDS Manual’ (Ciria C753) as the control of runoff at or near
its source, so that it does not enter the drainage system or is delayed and attenuated before it
enters the drainage system. Source control measures such as detention areas are priority features
of SuDS networks serving urbanised networks and highways. Planting within these areas
encourages evapotranspiration.

iii) Site Control

Site control is the management of water from several sub-catchments within a site. The proposed
surface water drainage system amalgamates the runoff from the roofs, roads, and paved areas, for
each area of development on the site, and deals with it in a combination of swales and detention
basins, to attenuate flows and reduce the rate of runoff from the site.

The detention basin and swale would provide attenuation, and would also contribute to the
pollutant and sediment removal capability of the SuDS management train, as well as enhance the
site’s amenity value and provide biodiversity betterment.

The detention basin and swale could incorporate a sediment forebay, designed in accordance with
the guidance given in The SuDS manual, to enhance water quality.

iv) Regional Control
Regional control is the management of runoff from more than one site and so in this case is covered
by the site control techniques.
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Greenfield Runoff

The ‘Interim Code of Practice for Sustainable Drainage Systems’ states that further information on
the calculation of greenfield runoff can be found in DEFRA/Environment Agency R&D Technical
Report W5-074/A ‘Preliminary rainfall runoff management for developments’. The latest update of
R&D Technical Report W5-074/A/TR/1 Revision E was produced in January 2012. This was updated
and published by the Environment Agency as ‘Rainfall runoff management for developments’
Report —SC030219 in October 2013.

Table 1 in the ‘Rainfall Runoff Management for Developments — Interim National Procedure
Principles’ set out in Report — SC030219 states that for developments between 0-50 hectares one
of two approaches can be used:

“1. The Institute of Hydrology (IH) Report 124 Flood Estimation for Small Catchments (1994)
method can be used to estimate the greenfield site flow rate, QBAR (the Mean Annual Flood).

2. The Index Flood, QMED (the median of the set of annual maximum flood peaks) regression
equation that forms part of the FEH statistical method can also be used where the appropriate
parameters are known or can be derived/estimated.

Where developments are smaller than 50 ha, the analysis for determining the greenfield index
flood flow rate should use 50 ha in the formula and linearly interpolate the flow rate value
based on the ratio of the development area.”

Discharge rate criteria are set out in Point 8 of the ‘Rainfall Runoff Management for Developments
— Interim National Procedure Principles’ in the Environment Agency’s Report — SC030219. It states:
‘The Environment Agency will normally require that, for the range of annual flow rate probabilities,
up to and including the 1% annual probability (1 in 100 year) event, the developed rate of runoff
into a watercourse should be no greater than the undeveloped rate of runoff for the same event
based on the calculation of Qpar0r Quep and the use of FSSR growth curves. Exceptions only apply
where it is not practical to achieve this due to either constraints on the size of the hydraulic control
unit (see point 17), or excessive storage volumes. The purpose of this is to retain a natural flow
regime in the receiving watercourse and not increase peak rates of flow for events of an annual
probability greater than 1%. Three annual probabilities are used to define discharge compliance
limits though the critical criteria are for the lowest and highest frequency events; 100% (1 year),
3.33% (30 year) and 1% (100 year).’

Volumetric criteria are set out in Point 10 of the ‘Rainfall Runoff Management for Developments —
Interim National Procedure Principles’ in the Environment Agency’s Report — SC030219. It states
that theoretically the stormwater runoff volume from a site should be limited to the greenfield
runoff volume for all event frequencies. However this is technically extremely difficult to achieve
and therefore compliance to two criteria on runoff volume is required.

The two criteria are set out in Point 10.1 and 10.2 as ‘Interception’ and ‘Additional runoff due to
development’. Under ‘Interception’ it states: Where possible, infiltration or other techniques are
to be used to try and achieve zero discharge to receiving waters for rainfall depths up to 5mm. For
the second criteria, the difference in runoff volume pre- and post- development for the 100 year 6
hour event should be disposed of by way of infiltration, or where this is not feasible due to soil type,
discharged from the site at flow rates below 2 |/s/ha.

Point 10.3, of the ‘Rainfall Runoff Management for Developments — Interim National Procedure
Principles’ in the Environment Agency’s Report — SC030219, states that where compliance to 100
year volumetric criterion is not provided, the limiting discharge for any return period up to the 100
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year event shall not be greater than the mean annual peak rate of runoff for the greenfield site
(Referred to as Qgar in IH Report 124) or 2 I/s/ha, whichever is greater. As the additional runoff
generated cannot be disposed of by infiltration it is proposed that the outflow from the drainage
system is constrained to Qgar, Which approximates to a return period of 2.3 years, and hence a
reduced rate of runoff for higher return periods, or the practicable minimum limit on the discharge
rate.

A practicable minimum limit on the discharge rate from a flow attenuation device is set at 5 litres
per second. This is set out in Point 17 of the ‘Rainfall Runoff Management for Developments —
Interim National Procedure Principles’ in the Environment Agency’s Report —SC030219. This is due
to constraints on the size of the hydraulic control unit while keeping the risk of blockage to an
acceptable level.

A practicable minimum limit on the discharge rate from a flow attenuation device is set at 5 litres
per second. This is set out in Point 17 of the ‘Rainfall Runoff Management for Developments —
Interim National Procedure Principles’ in the Environment Agency’s Report —SC030219. This is due
to constraints on the size of the hydraulic control unit while keeping the risk of blockage to an
acceptable level.

Greenfield runoff rates have been determined using XP Solutions’ Micro Drainage software system
(Version 2017.1.2) based on the method set out in IH Report 124. Rainfall and soil parameters have
been obtained from maps in Volume V of the Flood Studies Report (FSR) and within the Micro
Drainage Source Control software. FSSR 2 and 14 regional growth curve factors are used to calculate
the greenfield peak flow rates for 1, 30 and 100 year return periods.

The FSR WRAP Map, shown in Appendix 4, indicates the site is located in ‘Soil Index Class 1’, which
has the lowest standard percentage runoff and suggests the underlying soil has good permeability.
However, the site investigation shows the overlying superficial deposits are relatively impermeable.

Due to the observed relatively impermeable nature of the site, using a Soil Index Class 1 in IH 124
would underestimate Qgar. On the basis of the site investigation and soakaway tests, and with
reference to the WRAP Map, the soils underlying the site more closely relate to Soil Index Class 4
with a relatively higher standard percentage runoff. A Soil Index value of 0.45, which more closely
represents the site specific soil value, has there been used to calculate Qgag in IH Report 124.

Copies of the MicroDrainage greenfield runoff calculations for the site are included in Appendix 7.
A summary of the greenfield runoff rates for the various return period events is shown in Table B.
The mean annual peak rate of runoff, referred to as Qgar in IH Report 124, is 29.9 I/s for the
combined systems of Frenches Green and western part, and 4.9 |/s for the eastern part.

Table B: Greenfield Runoff Rates

Return Period (Years) 1 Qpar 30 100
Western & FG Greenfield Runoff Rates (I/s) 23.4 29.9 57.1 72.5
Eastern Greenfield Runoff Rates (l/s) 3.8 49 9.2 11.7

By limiting the developed rate of runoff to the mean annual peak rate of runoff, Qgag, for all rainfall
events up to the 100 year return period event, including an allowance for climate change, for the
western part of the development and 5.0l/s for the eastern part of the development as a practicable
minimum, the proposed overall development would reduce flood risk overall when compared to
existing greenfield rates.
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Surface Water Flow Balancing

The use of flow balancing methods, comprising of a detention basin for the western part of the
development and a swale for the eastern part, are proposed in order to attenuate surface water
runoff to greenfield runoff rates with discharge to the local watercourse and ditch system.

Preliminary storage calculations have been undertaken to establish the required storage for the
development catchment areas on the site using the Quick Storage Estimate module in XP Solutions’
Micro Drainage software system (Version 2017.1.2) for the 1 in 1, 30 and 100 year events plus a
20% and 40% increase in peak rainfall intensity to take account of climate change. The outflow
from the drainage system has been constrained to Qgar, Which approximates to a return period of
2.3 years, or 5.0 I/s, and hence a reduced rate of runoff for higher return periods. Copies of the
Micro Drainage storage estimate screenshot results output for the development catchment areas
are reproduced in Appendix 8.

For the preliminary storage calculations it has been assumed that the developed areas of Frenches
Green and the western part of this development would give rise to net impermeable areas of 60%
of the respective development catchment and the eastern part of the development would give rise
to a net impermeable area 50%. Table D below shows the development catchment areas, the
allowable discharge based on the catchment area and Qgag vValues as shown in Table C, the required
average storage in the detention basins for the 1 in 100 year event, including 20% and 40%
allowances for climate change, and the resulting discharge.

Table C shows the peak runoff rate from the development during the 1 in 100 year + 40% rainfall
events for the greenfield and post development situations.

Table C: Runoff Rates

Dev Area (ha) Assumed % Allowable 1in100yr (1in 100 yr+
Catchment Impermeability Discharge +20% CC 40% CC
Area (I/s) Storage [Storage Vol.
Vol. (m3) (m3)
Western & FG 5.43 60 29.9 2087 2552
Eastern 0.88 50 5.0 264 323

The detention basin and proposed swale are shown on the Preliminary Surface Water Drainage
Strategy Plan, Drawing No. W521/03 in Appendix 6, which indicates the location and sizes of the
required storage facilities to serve the various development areas and are subject to detailed
design.

Further work will need to be undertaken to the swale in eastern part of the development to ensure
that it is not affected by ground water levels.

The above plan and calculations demonstrate that a suitable means of drainage can be provided to
drain the developed site in terms of surface water runoff in accordance with the guidance and
standards laid down.

Consent would need to be obtained for the construction of the outfall from the eastern part of the
development to the marsh area under Section 23 of the Land Drainage Act 1991. The outfall from
the basin within the western part of the development already has the benefit of consent.

Non-statutory technical standards for sustainable drainage systems
The Government published its ‘Non-statutory technical standards for sustainable drainage systems’
in March 2015. The technical standards relate to the design, construction, operation and
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maintenance of sustainable drainage systems and have been published as guidance. The
Government expect these standards to apply to all developments of 10 homes or more and to major
commercial development.

The ‘Non-statutory technical standards for sustainable drainage systems’ set out peak flow control
standards (S2 and S3) and volume control technical standards (S4, S5 and S6).

Standard 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.

Standard S3 states: For developments which were previously developed, 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 must be as close as reasonably practicable to the greenfield
runoff rate from the development for the same rainfall event, but should never exceed the rate of
discharge from the development prior to redevelopment for that event.

In terms of volume control, standard 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.

Standard S5 states: Where reasonably practicable, for developments which have been previously
developed, 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 must be constrained to a value as close as is
reasonably practicable to the greenfield runoff volume for the same event, but should never exceed
the runoff volume from the development site prior to redevelopment for that event.

Standard S6 states: Where it is not reasonably practicable to constrain the volume of runoff to any
drain, sewer or surface water body in accordance with S4 or S5 above, the runoff volume must be
discharged at a rate that does not adversely affect flood risk.

In accordance with Points 8 and 10 of the ‘Rainfall Runoff Management for Developments — Interim
National Procedure Principles’ in the Environment Agency’s Report — SC030219, the limiting
discharge rate that does not adversely affect flood risk, for any return period up to the 100 year
event, is the mean annual peak rate of runoff for the greenfield site referred to as Qgar.

In terms of flood risk within the development, the Government’s ‘Non-statutory technical standards
for sustainable drainage systems’ include standards S7, S8 and S9.

Standard S7 states: The drainage system must be designed so that, unless an area is designated to
hold and/or convey water as part of the design, flooding does not occur on any part of the site for a
1in 30 year rainfall event.

Standard S8 states: The drainage system must be designed so that, unless an area is designated to
hold and/or convey water as part of the design, flooding does not occur during a 1 in 100 year
rainfall event in any part of: a building (including a basement); or in any utility plant susceptible to
water (e.g. pumping station or electricity substation) within the development.

Standard S9 states: The design of the site must ensure that, so far as is reasonably practicable, flows
resulting from rainfall in excess of 1 in 100 year rainfall event are managed in exceedance routes
that minimise the risk to people or property.
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4.71. Table E demonstrates how the proposed development complies with the relevant standards of the
Government’s ‘Non-statutory technical standards for sustainable drainage systems’.

Table D: Compliance with Non-statutory technical standards for sustainable drainage systems

Standard Justification for compliance

Flood risk outside the development

S1 N/A

Peak flow control

The peak runoff rate from the development to any highway drain, sewer or surface water
S2 body for the 1in 1 year rainfall event and the 1 in 100 year rainfall event never exceed the
peak greenfield runoff rate for the same event.

S3 N/A. Greenfield development so S2 applies.

Volume control

The runoff volume from the development to any highway drain, sewer or surface water
sS4 body in the 1 in 100 year, 6 hour rainfall event never exceeds the peak greenfield runoff
rate for the same event.

S5 N/A. Greenfield development so S4 applies.

S6 N/A

Flood Risk within the development

The surface water drainage system would be designed so that flooding does not occur on
any part of the site for a 1 in 30 year rainfall event.

The surface water drainage system would be designed so that flooding does not occur
during a 1in 100 year rainfall event within the development.

The design of the site ensures that, so far as is reasonably practicable, flows resulting from
S9 rainfall in excess of a 1 in 100 year rainfall event are managed in exceedance routes that
minimise the risks to people and property.

S7

S8

Structural integrity

Components would be designed to ensure structural integrity of the drainage system under
anticipated loading conditions over the design life of the development.

The materials specified by the designer at the detailed design stage would be of a suitable
nature and quality for their intended use.

§10

S11

Designing for maintenance considerations

S12 N/A. Pumping is not proposed.

Construction

The mode of construction with the existing ditch would be designed in order not be
prejudicial to the structural integrity and functionally of the drainage system.

Any damage to the drainage system would be rectified before the drainage system is
completed to the satisfaction of the relevant authority.

S13

S14

Minimum Ground Floor Levels
4.72. Minimum ground floor levels for all built development on the site would be set at least 150mm
above existing ground. There may be requirements to lift the levels of the eastern part of the
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development to facilitate the surface water drainage strategy which would be further developed as
part of the detail design.

Flood Risk Management Measures
A summary of the potential risk from all sources of flooding post-development with the various
development mitigation measures incorporated is shown in Table E below.

Table E: Post-development Potential Flood Risk from All Sources of Flooding

Potential Risk .
Flood Source Description

Very Low | Low Medium | High

The site is located within Flood Zone

Watercourses X 1

The risk would be further mitigated
by ensuring finished floor levels are
above existing levels. Additionally
the existing blocked culvert in the
Surface Water X eastern part of the development
would be cleared and maintained to
reduce surface water flooding. No
built development within surface
water flood routes.

The risk would be further mitigated
Groundwater X by ensuring finished floor levels are
above existing levels.

The proposed drainage system and
detention basin would further
mitigate any potential off-site sewer
flooding affecting the site.

Artificial Sources X The site is not affected

By reducing the rate of runoff and
intercepting overland flows the
proposed  development  would
reduce flood risk overall.

Overwhelmed Sewers X

Off-site Impacts X

The incorporation of flood mitigation measures for the proposed development would further
reduce any risk from river, surface water, and groundwater flooding. By maintaining the existing
rate of runoff, providing surface water attenuation, and intercepting overland flows the proposed
development would reduce flood risk overall.

Overland Flood Flow Paths

Standard S9 in the Government’s ‘Non-statutory technical standards for sustainable drainage
systems’ states that the design of the site must ensure that, so far as is reasonably practicable, flows
resulting from rainfall in excess of 1 in 100 year rainfall event are managed in exceedance routes
that minimise the risk to people or property.

Overland flood flow paths from the western part of the development would follow the natural
topography of the land towards Watery Lane and into the adjacent stream. In the eastern part of
the development, exceedance routes would be directed to the ditch on the southern boundary.

Off Site Impacts
By reducing the rate of runoff and intercepting uncontrolled overland flows the proposed
development would reduce flood risk overall.
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Residual Risk

Paragraph 41 in Section 14 of the Flood Risk and Coastal Change Planning Practice Guidance
(Reference ID: 7-041-20140306) advises that residual risks are those remaining after applying the
sequential approach to the location of development and taking mitigating actions.

The proposed built development lies within Flood Zone 1 and so the proposed development is fully
in accordance with the sequential approach to development set out in the NPPF, the aim of which
is to steer new development to areas with the lowest probability of flooding.

The proposed drainage measures would ensure that there is little or no residual risk of property
flooding occurring during events well in excess of the minimum acceptable standard of protection
for new property, which requires that no flooding of property should occur as a result of a one in
100 year storm event including an appropriate allowance for climate change.

For extreme events it is considered that the proposed development would intercept any
uncontrolled overland flow and direct it into the proposed drainage system. The proposed drainage
measures would ensure the proposed development would have adequate flood protection for
extreme events over the lifetime of the development.

Foul Water Drainage

During the design of the proposed pumping station serving Frenches Green located in the southern
corner of the western part of this development, allowances were made in the storage calculations
for account for the western part. This pumping station will pump flows via a new rising main in
Watery Lane and connect to the existing rising main from Lytchett Minster SPS to the STW. At
present time, the new rising main and associated wash out chamber have been constructed, and
the new connection chamber is currently under construction.

There will be a requirement to upgrade the existing foul rising main running from Lytchett Minster
to the Sewage Treatment Works to the east to serve any further development post Frenches Green.
This will be done via a sewer requisition and the cost will be proportioned between this
development and the 650 units allocated in Lytchett Minster.

Due to levels, the eastern part will require a separate pumping station. This will either pump flows
to the new SPS under construction, or directly connect to the existing rising main. Enquires will be
made to Wessex Water to develop the best strategy.

A copy of the Public Sewer map is reproduced in Appendix 9.

In terms of foul water drainage, it has been demonstrated that a suitable means of drainage can be
provided to serve the proposed development.

Maintenance Strategy

Paragraph 81 of the Flood Risk and Coastal Change Planning Practice Guidance (Reference ID: 7-
085-20150323) advises that in considering a development that includes a sustainable drainage
system the local planning authority will want to be satisfied that there are clear arrangements in
place for ongoing maintenance. Paragraph 85 goes onto advise that when planning a sustainable
drainage system, developers need to ensure their design takes account of maintenance
requirements of both surface and subsurface components so that it continues to provide effective
drainage for properties.

In terms of the maintenance strategy for the proposed drainage measures, the main surface and
foul water drainage systems would be adopted by Wessex Water, in its role as sewerage
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undertaker, under a Section 104 Agreement of the Water Industry Act 1991. Wessex Water would
therefore be responsible for the future maintenance of the adopted drainage systems

It is proposed that the detention basins would be maintained by a Management Company.

Roads and footways, including highway drainage and gullies, to be adopted under Section 38 of the
Highways Act 1980, would be maintained by Dorset County Council in its role as local highway
authority.

Guidance on the operation and maintenance requirements of sustainable drainage systems is
contained in The SuDS Manual (CIRIA C753). There are three categories of maintenance: regular,
occasional and remedial. The Management Company would be responsible for putting in place a
suitable maintenance plan.

Regular maintenance consists of basic tasks including litter and debris removal, grass cutting, and
vegetation management, and includes inspections and monitoring to identify potential system
failures such as blockages, silt and sediment build-up, eroded or damaged areas, and condition of
inlets and outlets.

Occasional Maintenance comprises tasks that are likely to be required periodically for example
sediment removal and vegetation replacement.

Remedial Maintenance comprises intermittent tasks to rectify faults and would comprise
inlet/outlet repairs, erosion repairs, and dealing with a spillage event.
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CONCLUSIONS

This Flood Risk Assessment has been prepared in connection with proposals for a residential
development on land at Policeman’s Lane.

The development comprises 5.4 hectares, and is located to the west and east of Watery Lane
respectively in Upton, Dorset.

The development proposals comprise of up to 105 dwellings.

With reference to the Environment Agency’s Flood Map for Planning, all proposed built
development falls within Flood Zone 1, which has the lowest probability of flooding.

In relation to Flood Risk Vulnerability and Flood Zone ‘Compatibility’, the planning practice guidance
to the NPPF advises that all uses of land are appropriate in Flood Zone 1. On this basis the Sequential
Test is passed.

In addition to flooding from rivers, this Flood Risk Assessment has considered the potential
consequences of flooding from all other sources, which include directly from rainfall on the ground
surface and rising groundwater, overwhelmed sewers and drainage systems, and from reservoirs,
canals and lakes and other artificial sources.

An assessment has been made of the potential risk from all sources of flooding to and from the
development site, with reference to available flood risk information, for existing conditions pre-
development, and post-development with the various development mitigation measures
incorporated.

The available flood risk information includes: The Environment Agency’s Flood Map for Planning;
details of historic flood events; local flood history data from all sources of flooding; the GOV.UK
‘Long Term Flood Risk Information’ interactive maps; and flooding information in the SFRA.

The SFRA, and historic flood information, provides an assessment of the impact of other sources of
potential flooding. Based on the SFRA there are two historic flood incidents recorded on Watery
Lane from all sources of potential flooding.

The pre-development potential flood risk to the site from all sources is considered to be high.

In terms of providing an acceptable standard of protection against flooding for new development,
no flooding of property should occur as a result of the ‘design flood’ corresponding to a 1 in 100
year fluvial flood event, taking account of climate change.

The British Geological Survey (BGS) geological mapping of the area shows the development is
underlain by London Clay Formation and by Poole Formation.

Soakaway tests were undertaken by Structural Soils for the Frenches Green Development in
February 2012 in accordance with BRE Digest 365. There was no infiltration into the soil.

A sustainable drainage strategy, involving the implementation of SuDS, is proposed for managing
the disposal of surface water runoff from the proposed development on the site.

As the use of infiltration devices is not appropriate for the site flow balancing methods are
proposed, comprising of two detention basins, in order to attenuate surface water runoff to
greenfield runoff rates with discharges to the local watercourse and ditch system.

27 of 28 W521-DOC02.docx
November 2017



5.16.

5.17.

5.18.

5.19.

5.20.

5.21.

5.22.

5.23.

5.24.

5.25.

5.26.

5.27.

POLICEMAN'S LANE, UPTON, DORSET
FLOOD RISK ASSESSMENT

The proposed drainage strategy would ensure that surface water arising from the developed site
would be managed in a sustainable manner to mimic the surface water flows arising from the site
prior to the proposed development, while reducing the flood risk to the site itself and elsewhere,
taking climate change into account.

Greenfield runoff peak flow rates have been derived using the guidance in the Environment
Agency’s ‘Rainfall runoff management for developments’ Report — SC030219 published in October
2013. In accordance with this guidance the limiting discharge for any return period up to the 100
year event would not be greater than the mean annual peak rate of runoff for the greenfield site,
referred to as Qaar, Which approximates to a return period of 2.3 years, and hence a reduced rate
of runoff for higher return periods.

By limiting the development rate of runoff to the mean annual peak rate of runoff, Qgag, for all
rainfall events up to the 1 in 100 year return period event, including an allowance for climate
change, the proposed development would reduce flood risk overall when compared to existing
greenfield rates.

The proposed drainage measures would ensure that there is little or no residual risk of property
flooding occurring during events well in excess of the minimum acceptable standard of protection
for new property, which requires that no flooding of property should occur as a result of a one in
100 year storm event taking account of climate change.

For extreme events it is considered that the proposed development would intercept any
uncontrolled overland flow and direct it into the proposed drainage system. The proposed drainage
measures would therefore ensure the proposed development would have adequate flood
protection for extreme events over the lifetime of the development.

The Micro Drainage calculations contained in this Flood Risk Assessment demonstrate that a
suitable means of drainage can be provided to drain the developed site in terms of surface water
runoff in accordance with the guidance and standards laid down.

The proposed development complies with the relevant standards of the Government’s ‘Non-
statutory technical standards for sustainable drainage systems’.

In terms of foul water drainage, it has been demonstrated that a suitable means of drainage can be
provided to serve the proposed development.

The proposed foul and surface water drainage arrangements can be covered by a suitably worded
condition requiring the submission of details to be submitted to and approved by the Local Planning
Authority.

A maintenance strategy for the proposed foul and surface water drainage measures to serve the
development has been set out in this document.

This Flood Risk Assessment has demonstrated that the proposed development is compliant with
the NPPF, DEFRA/Environment Agency guidance, and Local Plan Policies.

The overall conclusions drawn from this Flood Risk Assessment are that the development would be
appropriately safe for its lifetime taking account of the vulnerability of its users, the development
would not increase flood risk elsewhere, and would reduce flood risk overall.
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3/15/2016 Flood risk assessment in flood zone 1 and critical drainage areas - Detailed guidance

Flood risk assessment in flood zone 1 and critical
drainage areas - Detailed guidance

You need to do a flood risk assessment if your development is in flood zone 1 and:
* more than 1 hectare
« in an area with critical drainage problems as notified by the Environment Agency

You also need to do a flood risk assessment if your development could be subject to other sources of
flooding (eg surface water drains). This includes a change of use to an existing development that
makes it more vulnerable to flooding.

Check with your lead local flood authority to see if your development would be affected by other
sources of flooding.

Contact your local planning authority to check if your development is in an area with critical drainage

problems as notified by the Environment Agency.

You also need to do a flood risk assessment if your development could be affected by other sources
of flooding (eg surface water drains) or if the development is now classed as ‘more vulnerable’

following a change of use. Check this with your lead local flood authority - contact your |local

council to find out who this is.

Your written flood risk assessment can be in any format but must include the relevant plans, surveys
and assessments. Check with your local planning authority if they have any specific software
requirements, eg for producing detailed hydraulic models.

Research your development site

Contact the following organisations for information about flood risk in your area:
» your lead local flood authority

Contact your local planning authority or check the planning section of their website for their strategic

flood risk assessment if one has been adopted as part of the local plan. Refer to the strategic flood

risk assessment in your own flood risk assessment.

Check with the Environment Agency if you need to get Environment Agency flood defence

consent (permission to do work on or near a main river in England).

Plans

https://www .gov.uk/guidance/flood-risk-assessment-in-flood-zone- 1-and-critical-drainage-areas 1/3


http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-1-flood-zones/
http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-risk-vulnerability-classification/
https://www.gov.uk/find-your-local-council
http://www.planningportal.gov.uk/wps/portal/genpub_LocalInformation
https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment
http://planningguidance.planningportal.gov.uk/blog/guidance/local-plans/local-plans-key-issues/
https://www.gov.uk/government/publications/flood-defence-consent-england-and-wales

3/15/2016 Flood risk assessment in flood zone 1 and critical drainage areas - Detailed guidance

You need to provide a location plan showing:

« street names

e any rivers, streams, ponds, wetlands or other bodies of water

» other geographical features, eg railway lines or local landmarks such as schools or churches

You can buy a location plan from the Ordnance Survey.

You also need to provide a site plan showing:
» the existing site
» your development proposal

« any structures that could affect water flow, eg bridges, embankments

Surveys

You need to provide a survey showing:

» existing site levels
» the levels of your proposed development

Check with your local planning authority if you also need to show your site in relation to its

surroundings.

If you do, you'll have to put site levels in relation to the Ordnance Datum (the height above average
sea level). You may be able to find Ordnance Datum information from the Ordnance Survey. If not,

you'll need to pay for a land survey carried out by a qualified surveyor.

Assessments

Assess what the risk would be to your development if there was a flood. Consider flooding from other

sources (eg surface water drains, a canal) as well as from rivers and the sea.

You should also consider climate change in your assessment.

Surface water drainage
You also need to assess surface water runoff on the site and provide:
« an estimate of how much surface water runoff your development will generate

 details of existing methods for managing surface water runoff, eg drainage to a sewer

https://www .gov.uk/guidance/flood-risk-assessment-in-flood-zone- 1-and-critical-drainage-areas 2/3


http://www.ordnancesurvey.co.uk/
http://www.ordnancesurvey.co.uk/
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances

3/15/2016 Flood risk assessment in flood zone 1 and critical drainage areas - Detailed guidance
« your plans for managing surface water and for making sure there’s no increase in the volume of

surface water and rate of surface water runoff

Surface water runoff describes flooding from sewers, drains, groundwater, and runoff from land,
small water courses and ditches that occurs as a result of heavy rainfall.

Make sure your plans for managing surface water are in line with:

« guidance on managing surface water runoff in your local planning authority’s strategic flood risk

assessment
» guidance from your lead local flood authority

Developments on or near main rivers

State in your assessment if you need Environment Agency flood defence consent and if you've

applied for it if so.

Submit your flood risk assessment

Submit your completed flood risk assessment with your planning application to your local planning

authority.

They’ll review your flood risk assessment and tell you if it's satisfactory.

https://www .gov.uk/guidance/flood-risk-assessment-in-flood-zone- 1-and-critical-drainage-areas 3/3


https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment
https://www.gov.uk/government/publications/flood-defence-consent-england-and-wales
http://www.planningportal.gov.uk/planning/applications
http://www.planningportal.gov.uk/wps/portal/genpub_LocalInformation
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Stratton Park House
Wanborough Road
Swindon SN3 4HG

Upton

Frenches Green
Policeman's Lane

Date July 2017
File

Designed by RML
Checked by

Causeway

Source Control 2017.1.2

ICP SUDS Mean Annual Flood

Input

Return Period (years) 2
Area (ha) 2.180

Soil
Urban

0.450
0.000

SAAR (mm) 850 Region Number Region 8

Results

QOBAR Rural
QOBAR Urban

Q2 years
Q1 year

Q30 years
Q100 years

1/s

12.
.0

12

10.

9.
22.

0

29.1

©1982-2017 XP Solutions
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Page 1

Stratton Park House
Wanborough Road
Swindon SN3 4HG

Upton

Western Part
Policeman's Lane

Date July 2017
File

Designed by RML
Checked by

Causeway

Source Control 2017.1.2

ICP SUDS Mean Annual Flood

Input

Return Period (years) 2
Area (ha) 3.250

Soil
Urban

0.450
0.000

SAAR (mm) 850 Region Number Region 8

Results

QOBAR Rural
QOBAR Urban

Q2 years
Q1 year

Q30 years
Q100 years

1/s

17.
.9

17

15.

14.
34.
43.

9

©1982-2017 XP Solutions
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Page 1

Stratton Park House
Wanborough Road

Eastern Part
Policeman's Lane

Swindon SN3 4HG Upton

Date July 2017 Designed by RML

File Checked by

Causeway Source Control 2017.1.2

ICP SUDS Mean Annual Flood

Input
Return Period (years) 2 Soil 0.450
Area (ha) 0.880 Urban 0.000
SAAR (mm) 850 Region Number Region 8

Results 1/s

QBAR Rural 4.9
QOBAR Urban 4.9

Q2 years 4.3
Q1 year 3.8

Q30 years 9.2
Q100 years 11.7

©1982-2017 XP Solutions
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Variables
[FEH Rainfall ~|  Cv (Summen
ST e e
Veariables Version |2'D13 V| | Point | |:| Impermeable Area tha)
Reculte Sie GB 396625 92922 Maximum Allowable Discharge {1/s)
Infitration Coefficient {m/hr)
Design
Safety Factor
Crverview 2D
Climate Change (%) El
Owverview 3D
Wt
Aayse | | OK | | Cancel | | Hebp

Enter Area between 0.000 and 339.999

Owverview 20

Overview 30

Global Variables require approximate storage
of between 1692 m* and 2481 m3.

These values are estimates only and should not be used for design purposes.

[ Analyse || oK

| Cared |

Help

Enter Area between 0.000 and 539.939




Variables

Results

Design

Owverview 20

Owverview 3D

| FEH Rainfall

Retum Period (years)

Version | 2013 v ||

Paint

Site

GB 396625 92322

Cv (Summer)

Cv (Winter)

Impermeable Area fha)

Maximum Allowable Discharge {1/5)
Infittration Coefficient {m./hr)

Safety Factor

Climate Change (%)

Anayse | OK

I

elp

Enter Safety Factor between 1.0 and 50.0

Overview 2D

Cverview 3D

Global Variables require approximate storage
of between 2084 m® and 3019 m>.

These values are estimates only and should not be used for design purposes.

Analyse || oK

| | Concd | |

Enter Safety Factor between 1.00and 50.0




Variables
FEH Rainfall "| Cv (Summer)
Fetum P ) G it
Variables | Vewon [2013 <] ot | [ impemesble Aea ha)
— Ste | GB 396625 92922 5Y 9662592922 | Maximum Allowable Discharge {/5)
Irfiltration Coefficient (m./hr)
Design
Safety Factor
Oveniew 2D
Climate Change (%) IE'
Ovenview 3D
Wit
Andyse | | OK || Cancel | | Hep

Select required Rainfall Model from the: list

Global Variables require approximate storage
of between 211 m* and 316 m3.
These values are estimates only and should not be used for design purposes.
Variables
Results
Design
Overview 20
Overview 30
Wi

[ anase || ok || Cancl | | Heb

Select required Rainfall Model from the list




Variables

| FEH Rainfall " | Cv (Summer)

Retumn Period (years) Cv (Winter)

| Varishles | Version |ZD13 V| | Pairt | I:l Impermeable Area tha)

] Infitration Coefficient {(m/hr)
Design
Safety Factor
Owerview 2D
Climate Change (%)
Owerview 3D
Wi

Results Site GB 396625 92922 5Y 96625 92922 | Maximum Allowable Discharge {l/s)

Andyse | | OK | | Cancel | |

T

elp

Enter Climate Change between -100 and 600

Global Variables require approximate storage
of between 261 m? and 384 m3.

These values are estimates only and should not be used for design purposes .

Overview 2D

QOwverview 2D

[ anayse || ok || cancel

Enter Climate Change between -100 and 600
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i Policeman's Lane

o,
i| NON-WESSEX PIPES

0/ "WATER MAINS Public Private

Public _ =
Raw Water ====—===="-

Abandoned .................

valve X Hydrant . PRV P Meter
SEWERS Public - Section 104 - Private
Foul —_---- ----
Combined 9—8——-9—_ ———-
Surface = meme()==fP== ==--

Abandoned sewers ¥-¥-% ¥-3-% ¥-X-%

;| OTHER WESSEX PIPES

Rising Mains
Effluent Disposal Main =~ «= « == ¢ = . o
Overflow =

Private Rising Mains
Culverted Water Course
Highway Drain

=dl [ Information in this plan is provided for identification

purposes only. No warranty as to accuracy is given or

“Jif. | implied. The precise route of pipe work may not exactly

match that shown. Wessex Water does not accept liability

{f+| for inaccuracies.

Sewers and lateral drains adopted by Wessex Water under
the Water Industry (Schemes for Adoption of Private
Sewers) Regulations 2011 are to be plotted over time and
may not yet be shown.

In carrying out any works, you accept liability for the cost
of any repairs to Wessex Water apparatus damaged as a
result of your works. You are advised to commence
excavations using hand tools only. Mechanical digging
equipment should not be used until pipe work has been
precisely located.

If you are considering any form of building works and pipe
work is shown within the boundary of your property or a
property to be purchased (or very close by) a surveyor
should plot its exact position prior to commencing works or
purchase. Building over or near Wessex Water’s apparatus
is not normally permitted.

Printed on: 29/06/2017 10:56
Centre: 396844.00 , 92985.00
Scale = 1:6500
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Reproduced from the Ordnance Survey map by permission on behalf of the Controller of Her Majesty's Stationery Office © Crown Copyright . Licence 100019539.
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