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1 SYNOPSIS

The site would be expected to remain dry in all but the most extreme conditions. Providing the recommendations
made in this Flood Risk Assessment (FRA) are instigated, flood risk from all sources would be minimised, the
consequences of flooding are acceptable, and the development would be in accordance with the requirements of
the National Planning Policy Framework (NPPF).

This FRA demonstrates that the proposed development would be operated with minimal risk from flooding, would
not increase flood risk elsewhere and is compliant with the requirements of the NPPF. The development should
not therefore be precluded on the grounds of flood risk.

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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2 BRIEF

This report has been prepared by XOsquare Limited on behalf of WUKPG to support a full planning application
for a purpose-built student accommodation (PBSA) development (hereafter referred to as the ‘Proposed
Development’) at Plymouth Grove, Manchester (hereafter referred to as ‘the Site’). WUKPG are Manchester
based property developer and investor with a strong track record of delivery across the PBSA, industrial,
affordable housing and specialist healthcare sectors. They possess 23 years experience in developing complex
projects in locations across the UK, having delivered over £100m of real estate to date. WUKPG’s proposed 239-
bed development at Plymouth Grove will comprise a ground plus seven storey building incorporating the highest
standard of amenity quality, with residents having safe access to a gym, games room, private study rooms,
outdoor rooftop terrace and large open plan social space.

This FRA has been carried out in accordance with guidance contained in the National Planning Policy Framework
(NPPF)', associated National Planning Practice Guidance (PPG)? and the PPG ‘Site-specific flood risk
assessment checklist.

21 Scope of Works

This FRA identifies and assesses the risks of all forms of flooding to and from the development and demonstrates
how these flood risks will be managed so that the development remains safe throughout the lifetime, taking climate
change into account.

2.2 National Planning Policy Framework (NPPF)

One of the key aims of the NPPF is to ensure that flood risk is taken into account at all stages of the planning
process; to avoid inappropriate development in areas at risk of flooding and to direct development away from
areas of highest risk. It advises that where new development is exceptionally necessary in areas of higher risk,
this should be safe, without increasing flood risk elsewhere, and where possible, reduce flood risk overall.

A risk-based approach is adopted at stages of the planning process, applying a source pathway receptor model
to planning and flood risk. To demonstrate this, an FRA is required and should include:

o whether a proposed development is likely to be affected by current or future flooding from all sources;
o whether it will increase flood risk elsewhere;
¢ whether the measures proposed to deal with these effects and risks are appropriate;

e if necessary, provide the evidence to the Local Planning Authority (LPA) that the Sequential Test can be
applied; and

whether the development will be safe and pass part c) of the Exception Test if this is appropriate.

2.3 Report Structure

This FRA has the following report structure:
e Section 2 describes the location area and the existing and proposed development;

e Section 3 outlines the flood risk to the existing and proposed development;

! Ministry of Housing, Communities and Local Government (2021) National Planning Policy Framework.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1005759/NPPF_July 2021.pdf
2 Communities and Local Government (2022) Planning Practice Guidance - Flood Risk and Coastal Change: https://www.gov.uk/qguidance/flood-risk-

and-coastal-change

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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e Section 4 details the Sequential and Exception Tests;
e Section 5 describes the risk management methods used to mitigate all sources of flood risk; and

e Section 6 presents a summary and conclusions.

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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3 LOCATION & DESCRIPTION

3.1 Site Location

The site is located on land at the junction of Plymouth Grove and Dryden Street, Manchester (see Figure 1). The
National Grid Reference (NGR) of the site is 385109, 396540.

Figure 1 — Site Location

3.2 Existing Development

The existing site is currently previously developed vacant land (see Appendix A).

3.3 Proposed Development

The proposals are for the development of residential apartments (see Appendix A).

3.4 Ground Levels
A topographical survey of the site has recently been completed (see Appendix B). The maximum ground level of
the site is 40.99 metres Above Ordnance Datum (mAOD) and minimum ground level of the site is 38.69mAQD.
3.5 Catchment Hydrology / Drainage
The River Medlock is located approximately 980m to the north of the site. Appendix C contains the public sewer
plan and confirms that there are public sewers immediately within the vicinity of the site.
3.6 Ground Conditions

The British Geological Survey (BGS) Map? shows that the bedrock deposits underneath the site consist of the
Chester Formation - sandstone. The superficial deposits consist of Till, Devensian - diamicton. Information from
the National Soil Resources Institute* details the site area as being situated on slowly permeable seasonally wet

3 https://mapapps2.bgs.ac.uk/geoindex/home.html? ga=2.41604902.543517422.1681983105-2011341896.1681983105
4 http://www.landis.org.uk/soilscapes/

XO SQUARE Consulting Engineers t: 0161 7060 913 e: inffo@xosquare.co.uk w: www.XOsquare.co.uk
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acid loamy and clayey soils with impeded drainage. The soil classification for WRAP is type 4: Clayey, or loamy
over clayey soils with an impermeable layer at shallow depth.

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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4
41

4.2

4.3

4.4

FLOOD RISK
Sources of Flooding

All sources of flooding have been considered, these are; fluvial (river) flooding, tidal (coastal) flooding,
groundwater flooding, surface water (pluvial) flooding, sewer flooding and flooding from artificial drainage
systems/infrastructure failure.

Historic Flooding

There are no records of anecdotal information of flooding at the site including within the British Hydrological
Society “Chronology of British Hydrological Events®”. No other historical records of flooding for the site have been
recorded.

Existing and Planned Flood Defence Measures

Itis understood that there are no defences in this area. Further risk management measures will be used to protect
the site from flooding these are discussed in Section 6.0.

Environment Agency Flood Zones

A review of the Environment Agency’s flood map indicates that the site is located within Flood Zone 1 and
therefore has a ‘low probability’ of fluvial/tidal flooding as shown in see Figure 2. Flood Zone 1 has less than a 1
in 1000 annual probability of river or sea flooding in any year (<0.1%).

The Flood Zones are the current best information on the extent of the extremes of flooding from rivers or the sea
that would occur without the presence of flood defences, because these can be breached, overtopped and may
not be in existence for the lifetime of the development. The Environment Agency Flood Zones and acceptable
development types are explained in Table 1. Table 1 shows that all development types are generally acceptable
in Flood Zone 1.

Environment
W Agency

Flood map for planning

L Your reference
— <Unspecified>

Location (easting/northing)
385106/396539

Scale

1:2500

Created
11 Apr 2023 9:39

[:] Selected area
& - Flood zone 3

Flood zone 2

I:[ Flood zone 1
= Hood defence

= Main river

4% Water storage area

1
0 20 40 60m

Page 2 of 2

® Environment Agency copyright and / or database rights 2022. All rights reserved. ® Crown Copyright and database right 2022. Ordnance Survey licence number 100024198.

Figure 2 — Environment Agency Flood Zones

5 https://cbhe.hydrology.org.uk/

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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Table 1 — Environment Agency Flood Zones and Appropriate Land Use
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Flood Zone| Probability

Explanation

Appropriate Land Use

Zone 1

Less than a 1 in 1000 annual probability of river or sea flooding
in any year (<0.1%)

All development types
generally acceptable

Zone 2

Between a 1in 100 and 1 in 1000 annual probability of river
flooding (1% - 0.1%) or between a 1 in 200 and 1 in 1000
annual probability of sea flooding (0.5% 0.1%) in any year

Most development type
are generally acceptable

Zone 3a

A 1in 100 or greater annual probability of river flooding (>1%)
ora 1in 200 or greater annual probability of flooding from the
sea (>0.5%) in any year

Some development
types not acceptable

Zone 3b

This zone comprises land where water from rivers or the sea
has to flow or be stored in times of flood. The identification of
functional floodplain should take account of local circumstances
and not be defined solely on rigid probability parameters.
Functional floodplain will normally comprise:

e land having a 3.3% or greater annual probability of
flooding, with any existing flood risk management
infrastructure operating effectively; or

e land that is designed to flood (such as a flood
attenuation scheme), even if it would only flood in

of flooding).

Local planning authorities should identify in their Strategic

Flood Risk Assessments areas of functional floodplain and its

boundaries accordingly, in agreement with the Environment

Agency. (Not separately distinguished from Zone 3a on the
Flood Map)

more extreme events (such as 0.1% annual probability

Some development
types not acceptable

Flood Vulnerability

In the Planning Practice Guidance to the NPPF (Table 1) appropriate uses have been identified for the Flood

Zones.

Applying the Flood Risk Vulnerability Classification in Table 2 and 3 of the PPG, the proposed

development is classified as ‘more vulnerable’. Table 2 of this report and Table 3 of the PPG states that ‘more

vulnerable’ uses are appropriate within Flood Zone 1.

Table 2 — Flood Risk Vulnerability and Flood Zone ‘Compatibility’ as identified in Table 3 of the PPG

Flood Risk Vulnerability Essential Water Highly More Less
Classification Infrastructure Compatible Vulnerable Vulnerable Vulnerable
Zone 1 v v v v v
Zone 2 v v Exceptlgn test v v
required
Zone 3a Exceptlgn test v " Exceptl.on test v
required required
Zone 3b ‘Functional Exception test v
. ) x x x
Floodplain’ required

Key: v': Development is appropriate, x: Development should not be permitted.

XO SQUARE Consulting Engineers t: 0161 7060 913

e: info@xosquare.co.uk

w: www.XOsquare.co.uk
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4.6

4.7

4.8

4.9

4.10

Climate Change

Projections of future climate change, in the UK, indicate more frequent, short-duration, high intensity rainfall and
more frequent periods of long duration rainfall. Guidance included within the NPPF recommends that the effects
of climate change are incorporated into FRA. Recommended precautionary sensitivity ranges for peak rainfall
intensities and peak river flows are outlined in the associated Planning Practice Guidance to the NPPF5,

Table 3 shows peak river flow climate change allowances by river basin district. The flood risk assessments:
climate change allowances guidance recommends that for ‘less vulnerable’ uses in Flood Zone 1 that the central
allowances are used. Therefore, the design flood level for the site is the 1 in 100 year (+35%) event.

Table 3 — Peak River Flow Allowances by River Catchment

River Catchment Allowance Category 2020s 2050s 2080s
Upper +24% +43% +75%

Irwell Management . o o o
Catchment Higher +15% +26% +46%
Central +12% +19% +35%

Fluvial (river) Flooding

The site is not located within the vicinity of fluvial flooding sources and the risk of fluvial flooding is considered to
be not significant.

Tidal (coastal) Flooding

The site is not located within the vicinity of tidal flooding sources and the risk of tidal flooding is considered to be
not significant.

Groundwater Flooding

Groundwater flooding is defined as the emergence of groundwater at the ground surface or the rising of
groundwater into man-made ground under conditions where the normal range of groundwater levels is exceeded.
Groundwater flooding tends to occur sporadically in both location and time. When groundwater flooding does
occur, it tends to mostly affect low-lying areas, below surface infrastructure and buildings (for example, tunnels,
basements and car parks) underlain by permeable rocks (aquifers).

The susceptibility of the site to groundwater flooding, based on the underlying geological conditions, is low. There
are no records of groundwater flooding at or near to the site. It can therefore be concluded that the risk of
groundwater flooding is not significant.

Surface Water (pluvial) Flooding

The soil condition at the site and within the vicinity of the site and the topography of the site suggest that the site
is relatively well drained and surface water flooding would not be expected to accumulate to any significant depths.
Surface water flooding tends to occur sporadically in both location and time such surface water would tend to be
confined to the streets around the development.

Figure 3 confirms that the site has a very low risk of surface water flooding with a chance of flooding of less than
1in 1000 years (0.1%). Small areas within the vicinity of the site have a low risk of surface water flooding with a
chance of flooding of 1 in 1000 (0.1%) to 1in 100 (1%) years. This may result in water depths of less than 300mm
and velocities of less than 0.25m/s. It can therefore be concluded that the risk of surface water flooding is of not
significant.

8 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#high-allowances

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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Figure 3 — Environment Agency Surface Water Flood Map

411 Sewer Flooding

Sewer flooding occurs when urban drainage networks become overwhelmed and maximum capacity is reached.
This can occur if there is a blockage in the network causing water to back up behind it or if the sheer volume of
water draining into the system is too great to be handled. Sewer flooding tends to occur sporadically in both
location and time such flood flows would tend to be confined to the streets around the development.

There are existing public sewers within roads adjacent to the site these will inevitably have a limited capacity so
in extreme conditions there would be surcharges, which may in turn cause flooding. Flood flows could also be
generated by burst water mains, but these would tend to be of a restricted and much lower volume than weather
generated events and so can be discounted for the purposes of this assessment. Given the design parameters
normally used for drainage design in recent times and allowing for some deterioration in the performance of the
installed systems, which are likely to have been in place for many years, an appropriate flood risk probability from
this source could be assumed to have a return period in the order of 1 in 10 to 1 in 30 years.

The provision of adequate level difference between the ground floors and adjacent ground level would reduce the
annual probability of damage to property from this source to 1 in 100 years or less. Therefore, sewer flooding
poses a low flood risk to the site. It can therefore be concluded that the risk of sewer flooding is of low significance.
The risk from this source will be further managed and mitigated by using a number of risk management measures
(see Section 6.0).

4.12 Flooding from Artificial Drainage Systems/infrastructure Failure

Reservoirs are located within the vicinity of the site. The Environment Agency Reservoir flood map shows that
the site is at risk of reservoir flooding (see Figure 4). This map shows the largest area that might be flooded if a
reservoir were to fail and release the water it holds. The Environment Agency Reservoir flood map has been
prepared for emergency planning purposes and for this reason they reflect a worst-case scenario. Since this is
a prediction of a worst-case scenario, it is unlikely that any actual flood would be this large.

XO SQUARE Consulting Engineers t: 0161 7060 913 e: info@xosquare.co.uk w: www.XOsquare.co.uk
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4.14

Reservoir flooding is extremely unlikely; reservoirs in the UK have a very good safety record. There has been no
loss of life in the UK from reservoir flooding since 1925. Since then reservoir safety legislation has been
introduced to make sure reservoirs are well maintained.

The hazard is well managed through effective legislation and it is unlikely that the impact zone downstream of
these reservoirs should not allow the proposed development. The risk of flooding from flooding from artificial
drainage systems/infrastructure failure is considered to be not significant.
= D ) M”25\ B
1 + '}T)") f‘.l JA\ 'f""?' Gy 'S " N pee

a0 o . Nr
A & & ~“_ >

Maximum extent of flooding from reservoirs:

O when river levels are normal @ when there is also flooding from rivers

Figure 4 — Environment Agency Reservoir Flood Map

Effects of the Development on Flood Risk

Based on the available information, the site is currently not at risk from fluvial flooding. There is therefore currently
no presence of flood flow routes or floodplain storage on site. The proposed development would therefore not
result in any impedance of flood flows or displacement of existing floodplain.

Summary of Site-Specific Flood Risk

A summary of the sources of flooding and a review of the risk posed by each source at the site is shown in Table
4.

Table 4 — Risk Posed by Flooding Sources

Sources of Flooding |Potential Flood Risk| Potential Source Probability/Significance
Fluvial (river) Flooding No None Reported Not significant
Tidal (coastal) Flooding No None Reported Not significant
Groundwater Flooding No None Reported Not significant
Surface Watclar (pluvial) No None Reported Not significant
Flooding
Sewer Flooding Yes Local Sewers Low

XO SQUARE Consulting Engineers t: 0161 7060 913 e: inffo@xosquare.co.uk w: www.XOsquare.co.uk
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Sources of Flooding |Potential Flood Risk| Potential Source Probability/Significance

Flooding from Artificial
Drainage
Systems/Infrastructure
Failure

Yes Reservoirs None

The site is not at risk of flooding from a major source (e.g. fluvial and/or tidal). The site has a ‘low probability’ of
fluvial/tidal flooding as the site is located within Flood Zone 1 with less than a 1 in 1000 annual probability of
river/tidal flooding in any year (<0.1%). A secondary flooding source has been identified which may pose a low
risk to the site. This is:

¢ Sewer flooding

The risk of flooding from all sources is considered to be low or not significant. The flooding sources will only
inundate the site to a relatively low water depth and water velocity, will only last a short period of time, in very
extreme cases and will not have an impact on the whole of the proposed development site.

The proposed development is classified as ‘more vulnerable’, ‘more vulnerable’ uses are appropriate within Flood
Zone 1 after the completion of a satisfactory FRA. The flood risk at the site, will be further managed and mitigated
by using a number of risk management techniques, and mitigation strategies to manage and reduce the overall
flood risk at the site.

In conclusion, the flood risk to the site can be considered to be limited; the site is situated in Flood Zone 1, with a
low or less annual probability of flooding and from all sources. The site is unlikely to flood except in very extreme
conditions.

XO SQUARE Consulting Engineers t: 0161 7060 913 e: inffo@xosquare.co.uk w: www.XOsquare.co.uk
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5 SEQUENTIAL AND EXCEPTION TESTS

5.1 Sequential / Exception Tests

The risk-based Sequential Test in accordance with the NPPF aims to steer new development to areas at the
lowest probability of flooding (i.e. Flood Zone 1). The flood risk to the site can be considered to be limited; the
site is situated in Flood Zone 1, with a low or less annual probability of flooding and from all sources. The site is
unlikely to flood except in very extreme conditions. Therefore, the proposed development is not subject to the
Sequential and/or Exception Tests. The development proposals should therefore be considered by the LPA to
satisfy the Sequential and Exception Tests as set out in the NPPF.
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RISK MANAGEMENT
Introduction

In this flood zone, developers and local authorities should seek opportunities to reduce the overall level of flood
risk in the area through the layout, form of the development and the use of flood mitigation measures including
SuDS techniques. The flooding sources will have to mitigated on the site by using a number of techniques, and
mitigation strategies to manage and reduce the overall flood risk at the site. These will be used to ensure the
development will be safe and there is:

e Minimal risk to life;

e Minimal disruption to people living and working in the area;

e Minimal potential damage to property;

e Minimal impact of the proposed development on flood risk generally; and;
e Minimal disruption to natural heritage.

Minimum Floor Level

The finished floor levels will be maintained at existing levels.

Flood Resilience and Resistance

The development of the layout should always consider that the site is potentially at risk from an extreme event
and as such the implementation of flood resilience and resistance methods should be assessed. Relatively simple
measures such as raising utility entry points, using first floor or ceiling down electrical circuits and sloping
landscaping away from properties can be easily and economically incorporated into the development of the site.

Access and Egress

The site and surrounding area is located within Flood Zone 1 therefore a permanently safe and dry access can
be maintained.

Flooding Consequences

The mitigation measures detailed above show that the flood risk can be effectively managed and therefore the
consequences of flooding are acceptable. In conclusion, the flood risk to the site can be considered to be limited;
the site is situated in Flood Zone 1, with a low annual probability of flooding and from all sources.
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SUMMARY AND CONCLUSION
Introduction

This report presents an FRA in accordance with the NPPF for the proposed development at Plymouth Grove,
Manchester This FRA identifies and assesses the risks of all forms of flooding to and from the development and
demonstrates how these flood risks will need to be managed so that the development remains safe throughout
the lifetime, taking climate change into account.

Flood Risk

The site is not at risk of flooding from a major source (e.g. fluvial and/or tidal). The site has a ‘low probability’ of
fluvial/tidal flooding as the site is located within Flood Zone 1 with less than a 1 in 1000 annual probability of
river/tidal flooding in any year (<0.1%). A secondary flooding source has been identified which may pose a low
risk to the site. This is:

e Sewer flooding

The risk of flooding from all sources is considered to be low or not significant. The flooding sources will only
inundate the site to a relatively low water depth and water velocity, will only last a short period of time, in very
extreme cases and will not have an impact on the whole of the proposed development site.

The proposed development is classified as ‘more vulnerable’, ‘more vulnerable’ uses are appropriate within Flood
Zone 1 after the completion of a satisfactory FRA. The flood risk at the site, will be further managed and mitigated
by using a number of risk management techniques, and mitigation strategies to manage and reduce the overall
flood risk at the site.

In conclusion, the flood risk to the site can be considered to be limited; the site is situated in Flood Zone 1, with a
low or less annual probability of flooding and from all sources. The site is unlikely to flood except in very extreme
conditions.

Sequential and Exception Tests

The development proposals should be considered by the LPA to satisfy the Sequential and Exception Tests as
set out in the NPPF.

Risk Management

The flooding sources will be managed on the site by using a number of mitigation strategies to manage and
reduce the overall flood risk at the site and will ensure the development will be safe. Measures used:

Minimum Floor Level - The finished floor levels will be maintained at existing levels.

Flood Resilience and Resistance - The development of the layout should always consider that the site is
potentially at risk from an extreme event and as such the implementation of flood resilience and resistance
methods should be assessed.

Access and Egress - The site and surrounding area is located within Flood Zone 1 therefore a permanently safe
and dry access can be maintained.

Conclusion

In conclusion, the site would be expected to remain dry in all but the most extreme conditions. Providing the
recommendations made in this FRA are instigated, flood risk from all sources would be minimised, the
consequences of flooding are acceptable, and the development would be in accordance with the requirements of
the NPPF.
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This FRA demonstrates that the proposed development would be operated with minimal risk from flooding, would
not increase flood risk elsewhere and is compliant with the requirements of the NPPF. The development should

not therefore be precluded on the grounds of flood risk.
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APPENDIX A — Site Masterplan

Drawing/ Document | Link

Site Masterplan
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APPENDIX B — Topographical Survey

Drawing/ Document | Link

Topographical Survey
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APPENDIX C — Public Sewer Plan

Drawing/ Document | Link

Public Sewer Plan
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