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Glossary

Term

Definition

Annual Exceedance
Probability (AEP)

The probability that a storm event will be exceeded in any given year.

Attenuation

A method to reduce a flood peak to prevent flooding, often utilising temporary storage, but increasing
the duration of the flow.

Flood Risk

The level of risk to personal safety and damage to property resulting from flooding due to the
frequency or likelihood of flood events.

Flood Risk Assessment
(FRA)

An assessment of the flood risks to the Proposed Development over its expected lifetime and the
possible flood risks to the surrounding areas, assessing flood flows, flood storage capacity and runoff.

Fluvial Flooding

Flooding resulting from an exceedance event in a river or watercourse.

Groundwater

Water present within underground strata known as aquifers.

Groundwater Flooding

Water occurring below ground in natural formations (typically rocks, gravels and sands).

Impermeable Surface

A surface that does not permit the infiltration of water and, therefore, generates surface water runoff
during periods of rainfall.

Inundation Flooding of land with water

Mitigation Positive measures taken to reduce either the probability of flooding or the consequences of flooding
or a combination of the two.

Permeability The measures of ease with which a fluid can flow through a porous medium.

Resilience The degree to which an asset or development can recover from a flooding event.

Return Period

The average frequency of a specified condition. An 'n’ year event is one that occurs on average over
the long term, once every 'n’ years.

Risk

Risk is the probability that an event will occur and the impact (or consequences) associated with that
event.

Runoff

Water flow over surfaces to the drainage system. Runoff occurs when rainfall exceeds the rate of
permeability of a surface.

Strategic Flood Risk
Assessment (SFRA)

An SFRA is the assessment and ‘categorisation’ of flood risk on an area-wide basis in accordance with
the NPPF, usually carried out by the Local Planning Authority.

Surface Water
Flooding

Surface water flooding occurs when the volume of water is unable to filtrate through the ground to
enter drainage systems, and therefore runs quickly off land and results in localised flooding. This type
of flooding is usually associated with intense rainfall.

Sustainable Drainage
Systems (SuDS)

SuDS are used as a strategy to manage surface water in a sustainable manner or least damaging
solution through management practices and physical structures.
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Abbreviations

Term Definition

AEP Annual Exceedance Probability

EA Environment Agency

FRA Flood Risk Assessment

NPPF National Planning Policy Framework

PPG Planning Practice Guidance

SFRA Strategic Flood Risk Assessment

SuDS Sustainable Drainage Systems

SBI Site of Biological Importance
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1  Executive Summary

This site-specific Flood Risk Assessment (FRA) has been prepared by Buro Happold on behalf of Manchester City
Football Club (the Applicant) as part of a full planning application for a development to the Etihad Stadium North
Stand and City Square in Manchester, hereafter referred to as the ‘Proposed Development'.

This FRA has been prepared in accordance with the National Planning Policy Framework (NPPF) (2021), the Manchester
Core Strategy (2012) and the Manchester City, Salford City and Trafford Councils’ Strategic Flood Risk Assessments
(SFRAs) (2010, 2011). This FRA contains an assessment of the risk associated with each of the following flood sources:

° Tidal;

° Rivers (fluvial);

° Surface water;

° Sewers;

o Groundwater, including minewater; and
° Lakes, reservoirs and canals.

According to the national flood map produced by the Environment Agency (EA), the entirety of the site is located
within Flood Zone 1, which is defined as having a low risk of flooding, with a probability of flooding of less than 1 in
1,000 years (0.1%) in any given year, from rivers and the sea.

The nearest natural watercourse to the Proposed Development is the River Medlock, with a culverted section passing
approximately 170m north of the site boundary. Tidal and fluvial flood risk is considered to be low and additional
measures to reduce this risk will not be required.

The Proposed Development includes an extension of the existing north stand of the Etihad Stadium, and development
of a hotel, bars, restaurants, retail outlets and a museum, as well as commercial workspace. In accordance with the
NPPF, the land uses proposed as part of the proposals are identified as appropriate for an area that falls within Flood
Zone 1.

The surface water flood map produced by the EA indicates that the site is classified as having a low probability of
surface water flooding. The existing site is composed of positively drained impervious surface (2.46ha), with the
remaining gravel area considered to have greenfield runoff rates. The existing surface runoff discharge rate has been
calculated to be 70.50l/s. Brownfield runoff from the site will be reduced by 50%, with proposed strategy achieving a
runoff rate of 38.2l/s. This is further detailed in the Surface Water Drainage Strategy, included in Appendix 8.2.

With the Surface Water Drainage Strategy in place, the risk of surface water flooding is considered to be low.

The Proposed Development is located on Carboniferous Pennine Upper Coal Measures, overlain by Glacial Till. The site
has a significant industrial past, including coal mining, meaning the geological makeup is complex. The Manchester
City, Salford City and Stratford Councils’ SFRA provides detail on areas which are considered to be susceptible to
groundwater flooding and the site is not within these areas. The risk of groundwater flooding is therefore considered
to be low and the risk of minewater rebound is also considered to be low. For further detail, refer to the Ground
Engineering Desk Study, included in Appendix 9.1 of the Environmental Statement (ES) which accompanies this
planning application.

For Planning Revision PO1
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The site is not located downstream of any reservoirs; therefore, is not considered to be in an area at risk of flooding in
a reservoir breach.

The Ashton Canal runs adjacent to the site and is considered to have some residual risks associated with low
probability events such as breaching. However, the Proposed Development is significantly elevated compared to the
canal levels, so the risk of flooding from artificial sources is considered to be low.

It is concluded that the Proposed Development is at a low risk of flooding and will have no significant adverse impact
in terms of flood risk to the surrounding area.

For Planning Revision PO1
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2 Introduction

2.1 Background

This site-specific FRA has been prepared by Buro Happold on behalf of Manchester City Football Club the as part of a
full planning application for a development to the Etihad Stadium North Stand in Manchester, hereafter referred to as
the ' Proposed Development'. This assessment has been carried out in accordance with the requirements of the
Manchester Core Strategy and National Planning Policy Framework (NPPF) and considers the potential flood risk to
the application site from the following sources: fluvial, surface water, sewer, groundwater and artificial sources.

2.2 Site Description

The site is approximately 3.5ha in size and situated in the Etihad Campus, East Manchester, with National Grid
Reference SJ868988 (Postcode M11 3FF). It is bound by Alan Turing Way to the east, Ashton Canal to the north, and
the Etihad stadium to the south, in the ward of Ancoats and Beswick, Manchester. There are existing buildings on the
site: the North Stand of the Etihad Stadium, and the ‘City Square’ which contains retail outlets. The east side of the site
is currently used for car parking.

Figure 2—1 Site boundary and key locations. Map data © Google 2022

For Planning Revision PO1
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Figure 2—2 Environment Agency LIDAR DTM 1m data (2019) with key site levels. © Environment Agency Copyright and / or
database right 2022. All rights reserved. Map data © 2022 Google

The closest natural watercourse is the River Medlock, which passes through a culvert approximately 1770m north of the
site. The site is located within Flood Zone 1, an area at low probability of flooding (<0.1% annual exceedance
probability). It is situated within the Manchester, Salford and Trafford Critical Drainage Area (CDA), as designated in
2011.

The site is not within, and does not contain, any ecological designations. However, it should be noted that the Ashton
Canal, 35m to the north of the site boundary, is a non-statutory designated Site of Biological Importance (SBI),
protected under national and local planning policy.

2.3 Proposed Development

The Proposed Development consists of alterations to the Etihad Stadium, increasing the overall capacity of the north
stand. North of the Stadium, two new buildings will be constructed, one will be a hotel and the other a workspace with
a football museum and enhanced City Shop. A covered fan zone area referred to as City Square will also be provided as
part of the proposals. The formal description of the Proposed Development and further detail on the proposals can be
found in the planning statement and planning application form, both of which accompany the planning application.

The proposed level of the main concourse is +60.550m with the ground floor at +61.050m Above Ordnance Datum
(AOD). The proposed ground floor general arrangement, and north elevation be seen in Figure 2—3 and Figure 2—4.
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Figure 2—3 General arrangement plan of the Proposed Development, Level 0. (NSE-POP-ZZ-00-DR-A-00600-03 Populous 28.02.23)
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Figure 2—4 North elevation of Proposed Development, with main concourse level LO0 at +60.550mAOD. (Populous 10.10.22)
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3  Planning Context

3.1 Overview

This site-specific FRA has been prepared in accordance with the policies and guidance applicable to the Proposed
Development outlined within the following publications:

e National Planning Policy Framework (March 2012, revised July 2021);

e Planning Practice Guidance; Flood Risk and Coastal Change (August 2022);

e Flood Risk Assessments: Climate Change Allowances (February 2016, updated February 2017);
e Manchester's Local Development Framework, Core Strategy (July 2012);

e Manchester City, Salford City and Trafford Councils Level 1 SFRA (March 2010); and

e Manchester City, Salford City and Trafford Councils Level 2 SFRA (March 2011).

3.2 National Planning Policy Framework

The NPPF sets out the Government’s planning policies for England and how these should be applied. It provides a
framework within which people and councils can develop local plans and neighbourhood plans, which contribute to
the achievement of sustainable development. It defines flood risk and aims to avoid development in areas most
vulnerable to flooding. This is attained through the implementation of a Sequential Test, which directs development
towards areas with lowest flood risk. Where this is not possible, the NPPF requires that all new developments in flood
risk areas are appropriately flood resilient and resistant, include safe access and egress routes where required and that
residual risks of flooding are adequately managed.

The NPPF Technical Guidance provides a number of tables aiding the identification of the degree of risk of flooding to
a development. These tables provide a land use classification appropriate to the flood risk and the requirements of an
FRA within each zone. Specific land use types to each flood risk vulnerability classification are also provided. The
proposed land use is an entertainment venue, retail, restaurants, work space and a hotel. The hotel is classed as More
Vulnerable under the NPPF, and the remaining uses proposed are considered to be Less Vulnerable.

For each flood zone and flood risk vulnerability classification, the NPPF categorises where development is appropriate
and whether the Exception Test is required. Where the Exception Test is required, development may only be permitted
if it can show to provide wider sustainability benefits that outweigh flood risk without increasing the risk of flooding
elsewhere.

3.2.1 Flood Zone Assessment

The flood zones refer to the probability of river and sea flooding without the inclusion of flood defences. The NPPF
aims to avoid inappropriate development in areas at highest risk of flooding. The Planning Practice Guidance to the
NPPF contains a series of tables that help identify the risk of flooding to a development. These tables are duplicated in
Appendix B to Appendix D of this FRA.

For Planning Revision PO1
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e Table 1 (Appendix B) defines four Flood Zones by flood risk, gives the land use classification appropriate to

the flood risk and specifies the requirements of an FRA within each zone;

e Table 2 (Appendix C) identifies where development is appropriate for each flood risk vulnerability

classification and whether the Exception Test is required: and

e Annex 3 (Appendix D) identifies specific land use types for each flood risk vulnerability classification given in

Table 1. For example, hospitals and residential buildings are classified as more vulnerable.

The Flood Zones defined in the NPPF are as follows:

Flood Zone 1

Flood Zone 2

Flood Zone 3a

Flood Zone 3b

Low Probability:

< 1in 1,000 annual probability of river or sea flooding in any given year (<0.1% Annual Exceedance
Probability (AEP)).

Medium probability:

Between 1in 100 and 1 in 1,000 annual probability of river flooding in any year (1% - 0.1% AEP); or
Between 1in 200 and 1 in 1,000 annual probability of sea flooding in any year (0.5% - 0.1% AEP).

High probability:

> 1in 100 annual probability of river flooding in any year (>1% AEP); or
> 1in 200 annual probability of sea flooding in any year (>0.5% AEP).

Functional floodplain:

> 1in 20 annual probability of flooding in any year (5% AEP).

3.2.2 Climate Change

Allowances for the predicted effects of climate change should be taken into account when preparing site-specific flood

risk assessments. The guidance’ published by the EA to support the NPPF contains sensitivity ranges that are

recommended to be applied to peak rainfall intensities, peak river flows, sea level rise, offshore wind speeds and

extreme wave heights. The general trend is for each parameter to increase in the future, which in turn increases the

risk of flooding to any site. The site falls within the Irwell Management Catchment, and the allowances for peak rainfall

intensity are given in Table 3—1.

Table 3—1 Climate change allowances for peak rainfall intensity '

3.3% AEP 1% AEP

‘2050s’ ‘2070s’ ‘2050s’ ‘2070s’
Allowance
Category
Upper End 35% 40% 40% 45%
Central 25% 30% 25% 30%

It is recommended by the EA that both the central and upper end allowances are assessed in order to understand the

T Environment Agency. 2022. Flood Risk Assessments: Climate Change Allowances. [online] Available at:
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances [Accessed 19 October 2022].

Flood Risk Assessment
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range of the impact. The guidance further notes that the following considerations be made in order to decide which
allowances are used to inform the flood risk management strategy for a development:

o Likely depth, speed and extent of flooding for each allowance of climate change over time considering the
allowances for the relevant epoch (2020s, 2050s and 2080s);

e Vulnerability of the proposed development types or land use allocations to flooding;
e 'Builtin’ resilience measures used, for example, raised floor levels; and

e  Capacity or space in the development to include additional resilience measures in the future, using a
‘managed adaptive’ approach.

The Proposed Development is considered to be at the upper end and the design life of the building is more than 50
years. The Drainage Strategy, also prepared by Buro Happold, has therefore made an allowance for a 45% increase in
peak rainfall intensity.

3.3 Strategic Flood Risk Assessment

Manchester City Council (MCC) are the Lead Local Flood Authority (LLFA) for the Proposed Development. A two level
Hybrid SFRA was produced in conjunction with Salford City and Trafford Councils due to the intricate and well-
connected network of rivers, streams, sewers and canals within Greater Manchester. This includes both the Level 1
SFRA (2010) and Level 2 SFRA (2011).

These reports consider flooding from fluvial, tidal, surface water, groundwater, sewers and artificial sources for the
whole Manchester area. They summarise existing and proposed flood risk management whilst outlining
recommendations relating to local and national policy on flooding and development. Findings from the SFRAs have
been considered within this assessment and the following items are highlighted for consideration:

° Sustainable Drainage Systems (SuDS) are the preferred method for managing the surface water flood run off
for developed sites and managing the associated risk. These should be considered using the SuDS
hierarchy; and

° Development should not increase flood risk on the site or elsewhere.

34 Manchester Core Strategy

The Core Strategy 2012-2027 was adopted in July 2012 to guide development within Manchester. It sets out the long-
term strategic policies for Manchester's future development and will form the framework that planning applications
will be assessed against.

Policy EN8 describes the expected measures to be taken to ensure development is adaptable to climate change. These
include minimisation of flood risk by appropriate siting, drainage, and treatment of surface areas to ensure rain water
permeability and provision of linked and diverse green infrastructure.

Policy EN14 focuses on reduction of flood risk and references PPS25 (now superseded by the NPPF PPG Flood Risk
and Coastal Change). In addition, all new development should minimise surface water run-off, including through SuDS.
Where feasible and appropriate, developments should seek to open up culverted sections of river to reduce flood risk
and any danger of collapse.

For Planning Revision PO1
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Policy EN17 addresses water quality. Development should minimise surface water run-off from development and
associated roads and maximise the use of SuDS.

35 Consultations

The EA has been consulted for pre-application advice. This response is included in Appendix A. The response confirms
that the site is located within Flood Zone 1 and is therefore considered by the EA to be at low risk of flooding. No
particular areas of concern were identified. The EA also provided links to the Government's ‘Open Data’ for access to
flood risk information.

For Planning Revision PO1
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4  Appraisal of Flood Risk

4.1 National Planning Policy Framework
4.1.1 Flood Zone

The Flood Map for Planning produced by the EA shows that the site is located entirely within Flood Zone 1. The risk of
flooding from rivers or the sea in Flood Zone 1 is classified as low, with an AEP of less than 0.1% or 1 in 1000 years. In

accordance with EA guidance, the focus of this FRA will therefore be on the management of surface water run-off and
the risk of flooding from other sources.

Figure 4—1 Environment Agency Flood Zone map showing the site. © Environment Agency and / or database rights 2021. All rights
reserved. (Accessed 2"! November 2022). Map data © Google 2022

4.1.2 Flood Risk Vulnerability Classification

The NPPF Planning Practice Guidance contains a series of tables which identify where development should be
permitted, based on the Flood Zone in which the development is located and the proposed uses of that development.
These tables are included in Appendices B, C and D of this FRA.

For Planning Revision PO1
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The Proposed Development includes retail, a hotel, workspace, leisure and entertainment spaces. The proposed land
uses in the Proposed Development are therefore classified as either Less Vulnerable or More Vulnerable within the
NPPF, with the hotel classified as More Vulnerable and all other uses Less Vulnerable.

These land uses are considered compatible with Flood Zone 1, in accordance with Table 2 of the Planning Practice
Guidance and the Exception Test is not required.

4.2 Historic Flood Events

Records of historic flooding are useful for looking at the sources, seasonality, frequency and intensity of flooding.
Although historic records can be incomplete, they provide useful background information. The site location is not
within the Environment Agency's recorded historic fluvial flood extent, and the nearest recorded historical fluvial flood
event was located over 3km from the site. The SFRA does not note any historic flood events for the area of interest.

4.3 Fluvial and Tidal Flooding

Fluvial flooding occurs when sustained or intense rainfall events increase the flow in rivers causing the water level to
rise above the level of the banks and into the surrounding areas.

Tidal flooding occurs when particularly high tides coincide with storm surges. Storm surges are caused by low
atmospheric pressure events resulting in temporary localised raising of sea levels.

The flood zone map produced by the EA shows that the site is located entirely in Flood Zone 1 (refer to Figure 4—1).
The River Medlock is heavily modified and culverted through the Etihad Campus to the north of the site. Flood Zone 1
is defined as a low probability of fluvial or tidal flooding, with less than a 1 in 1000 year annual probability (<0.01%
AEP) of flooding. The risk of fluvial and tidal flooding is therefore considered low.

In the event of a blockage in the culverted section of the River Medlock, from inspection of Tm LiDAR data, flows
would back up at the upstream end of the culvert, flooding Phillips Park. If levels were sufficient to overtop Alan Turing
Way, water may spread along the road. It is not anticipated that this would pose a risk to the site.

4.4 Surface Water Flooding

Surface water flooding occurs when intense rainfall is unable to naturally soak into the ground due to impermeable
ground covering such as concrete or tarmac, or low permeability ground conditions preventing infiltration. This excess
surface water can flow through built-up areas and open space and pond in lower-lying areas causing localised
flooding.

4.4.1 Baseline

The surface water flood map produced by the EA (Figure 4—2) indicates that the majority of the site is classified as
having a low or very low probability of surface water flooding. The areas considered to be at low risk of surface water
flooding include the radial footway around the Etihad Stadium, and the vehicular access to the Proposed Development
at Gibbon Street / Alan Turing Way. Where there are areas of low risk, the surface water drainage strategy will take
measures to reduce this risk.

It should be noted that outside the site boundary, south of the proposed access point on Alan Turing Way, there is an
area of medium / high surface water flood risk. This is in the location of a depression in the road profile; therefore, is
not considered to pose a direct flood risk to the site. However, vehicle site access from Alan Turing Way may be

For Planning Revision PO1
Flood Risk Assessment 17 April 2023
Copyright © 1976 - 2023 Buro Happold. All rights reserved Page 18



Project North Stand Manchester BURO HAPPOLD

affected in a high order event. In the event of surface water flooding on Alan Turing Way, emergency or operational
access can utilise alternative routes, such as from the bridge to the north, or from the south east of the Etihad Campus.

Figure 4—2 Flood Map showing surface water flooding extents. © Crown Copyright 2019. All rights reserved. © Google 2022

Of the site area, 2.46ha can be considered existing positively drained hardstanding and buildings, of which 1.87ha is
proposed to be modified and 0.59ha is to remain unchanged. The gravel car park area is not currently positively
drained and is therefore considered as greenfield land.

The current surface runoff discharge rate has been calculated to be 70.50I/s.

4.4.2 Proposed

Under the proposed Surface Water Drainage Strategy, the surface water drainage system is designed to limit the
discharge rate to 38.2l/s, meeting the requirement of the Manchester, Salford and Trafford SFRA to reduce brownfield
runoff rates by 50%.

This will be met through the consideration of SuDS features such as permeable paving, bioretention systems, rain
gardens, tree pits and geocellular storage systems. This can be seen in Figure 4—3.
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Figure 4—3 Plan showing proposed drainage strategy. (NSE-BHE-ZX-XX-DR-C-003101, Buro Happold 17.04.23)

The surface water drainage strategy will drain areas from hardstanding areas and buildings to geocellular storage
tanks, prior to being discharged at the allowable rate. Permeable paving will be used where possible to provide
attenuation and delay peak flows from site. This strategy will provide an attenuation volume of 1440m?3 in order to
achieve this. For further details, refer to the Surface Water Drainage Strategy, included in Appendix 8.2 of the ES which

accompanies this planning application.
An overview of the proposed surface water drainage strategy can be seen in Table 4—1.

Table 4—1 Summary of drainage strategy

Catchment Area (ha) Proposed Peak Discharge | Approximate Total Storage
Rate (I/s) Volume (m3)
Etihad North Stand Development 2.48 38.2 1440

With this strategy in place, the flood risk from surface water is considered to be low.
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4.5 Flooding from Sewers
4.5.1 Baseline

There is an intricate and well-connected network of rivers, streams, sewers and canals within Greater Manchester,
however limited information exists in the SFRA regarding flooding from sewers. The site location is not within an area
highlighted as at risk from flooding from sewers.

Information obtained from Unities Utilities indicated the following sewers within the vicinity of the site:

e An 850mm diameter surface water sewer running east to west through the north of the site;

e An 900mm diameter combined sewer running from south to north on the east side of the site;

e An 375mm diameter concrete sewer running from south to north on the west side of the site; and

e An 375mm diameter vitrified clay sewer and a 550-950mm running along the northern boundary of the site.

4.5.2 Proposed

The foul water drainage strategy will comprise a traditional gravity drainage network connecting to the existing United
Utilities sewer running along the north boundary of the site, to a proposed outfall at MH 7701. The connection to the
existing sewer system and capacity to receive flows from site is subject to the approval of the relevant authorities.

With this foul water drainage strategy, the surface water drainage strategy, and the necessary approvals in place, the
risk of flooding from sewers to the site is considered low.

4.6 Flooding from Groundwater

Groundwater flooding generally occurs in low-lying areas above permeable rock aquifers where the water table meets
and rises above the ground surface. The risk of groundwater flooding to basements and other below surface
infrastructure can be mitigated with the installation of embedded retaining walls/ waterproofing.

The Level 2 SFRA includes a study of the areas susceptible to groundwater flooding (GW_2.1), based on data from the
Coal Authority, British Geological Survey and Defra Groundwater Emergence Mapping?. From this, the site is not
located in an area that is considered susceptible to groundwater flooding. As described in the Ground Engineering
Desk Study (see Appendix 9.1 of the ES), there is limited groundwater data available for the site, and hence further
monitoring was recommended to derive a groundwater level. This monitoring is ongoing, and the results will be used
to inform the assessment of groundwater flood risk when available. However, baseline groundwater levels were
obtained from a neighbouring site (the former gas works to the north), which recorded groundwater within the coal
strata between +37 and +39mOD (compared to site levels of over +60mOD).

Therefore, the baseline risk of groundwater flooding is considered to be low, to be confirmed when the ongoing
groundwater monitoring is complete.
4.7 Minewater Rebound

Minewater rebound could be a potential groundwater flooding issue at historic mine workings. It occurs when
groundwater levels rise following cessation of mine dewatering and the Coal Authority is responsible for monitoring
the levels. According to the Level 1 SFRA (2010), ‘the Coal Authority considers minewater levels in Manchester, Salford

2 Manchester City, Salford City and Trafford Councils Level 2 Hybrid SFRA — Groundwater Flooding. Map no. GW_2.1. February 2011.
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and Trafford to have recovered or almost recovered. Some areas are likely to experience slight rebound, but the effects of
this will be minimal.’

Therefore, it is considered that the risk of flooding from minewater rebound is very low.

4.8 Flooding from Artificial Sources

Artificial sources include ponds, lakes, canals, and reservoirs. These can flood in the event of a structural failure or
during peak storm events. The failure of an artificial source of water has the potential to cause catastrophic damage to
its surroundings due to the sudden release of large volumes of water. However, the likelihood of such a failure
occurring is extremely low. The site is not located downstream of any reservoirs, and the EA flood extent maps suggest
no flood risk from reservoirs, as in Figure 4—4.

Figure 4—4 Maximum extent of flooding from reservoirs. © Environment Agency and / or database rights 2021. All rights reserved.

(Accessed 5th January 2023)

Ashton Canal passes close to the north boundary of the site. Ashton Canal is a broad canal, meaning that it is a
controlled water body with a regulated flow. Ashton Canal is considered to have residual risks associated with lower
probability events such as breaching and the site area is identified at potential risk of canal flooding in the SFRA, as in
Figure 4—5.
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Figure 4—5 Areas at risk of flooding from Canals or Groundwater. Extracted from Level 2 SFRA (March 2011). © Crown Copyright. All

rights reserved

The residual risks on the Ashton Canal are considered to be overtopping or breaching. This may occur as a result of
high inflows to the canal during flood conditions, or a blockage in the canal. The SFRA considers the probability of this
to be very low due to continued canal maintenance by Canal and Rivers Trust. It is also acknowledged that breach
flood extent is limited by the volume of water held between locks. For Ashton Canal, this is considered to be relatively
small, as pound lengths are shorter than for other canals in the city.

As part of the Manchester City, Salford City and Trafford Councils’ Level 2 SFRA, a breach of both the Ashton and
Rochdale canals were modelled. A 1D-2D model was used to set out the areas which may be at risk in a breach event.
From this model, the site was identified as being located in ‘Canal Breach Zones A and B/, signifying that it is at
potential risk of flooding in the event of a breach. However, due to the large scale of the model, it likely that the
details of the site are not reflected in the topography of the model. The breach volumes modelled also use a pound
length of 1.3km, representing the average length along the Ashton Canal. Adjacent to the site, the canal surface
elevation rapidly increases, with pound lengths of 60m and 250m, meaning the volume of water from an overtopping
event would be significantly less than that modelled for the SFRA.

The adjacent stretch of canal has three locks increasing the surface elevation from 53m to 60m from west to east. The
site is located at levels exceeding 60.5mAOD. From inspection of the Tm resolution LiDAR data available from the EA,
between the site and the canal, a tram line passes at a level of 54-55mAQD. This can be seen in Figure 4—6.

In the event of a breach of the canal lengths with surface elevations at 53m or 56m, the site is located significantly
higher than the surface, and any breach would flow onto the adjacent tram lines. In the event of a breach from the
east section of canal, at 60m, any flow from the canal towards the site would be intercepted by the tram lines, located
at a significantly lower elevation than the site, and distributed along the tram line. The flow would follow the tram
lines, either to the east under Alan Turing Way, or west, draining back into the canal. Therefore, contrary to the breach
mapping, the site would only be affected if water depths were high enough to overtop the retaining wall of the tram
lines, which is approximately 6m high. This is extremely unlikely given the relatively small volume of water held within
a pound length.

For this reason, the risk of flooding from canals is considered to be low.
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Figure 4—6 Levels between the Ashton Canal and the site.
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5 Summary and Conclusion

This Flood Risk Assessment has been prepared by Buro Happold on behalf of Manchester City Football Club to
support the planning application for the Proposed Development at the Etihad Stadium. The assessment has taken the
following current and future sources of flooding into consideration: tidal, fluvial, groundwater, artificial sources, surface
water and sewers. The assessment has found that there is very low risk of flooding from tidal or fluvial sources and low
risk from groundwater, artificial sources, sewer or surface water flooding.

The Surface Water Drainage Strategy has led to a reduction in the overall flood risk to the site by providing a range of
attenuation features that reduce runoff to the rate of 38.2l/s. This represents a reduction of 50% of the brownfield
runoff compared to the existing estimated 70.501/s, which will be achieved using 1440m?3 of onsite attenuation. The
Foul Water Drainage Strategy also manages risk from sewer flooding by limiting discharge to the sewer networks.

Based on available information from adjacent sites, desk study, and ground investigation, the risk of groundwater
flooding is considered to be low. See Appendix 9.1 of the ES for further detail.

This FRA demonstrates that, through the careful design of the Proposed Development, the risk of flooding is reduced
where possible and the Proposed Development is safe from flooding for its design lifetime. The Proposed
Development will not lead to increased flood risk off-site and will reduce the surface water discharge compared to the
existing condition.

It is concluded that the Proposed Development has a low risk of flooding and no significant adverse impact to sites
elsewhere.
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Appendix A Correspondence
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Appendix B Planning Practice Guidance Table 1: Flood Zones
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Appendix C Planning Practice Guidance Table 2: Flood Risk
Vulnerability and Flood Zone Incompatibility
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Appendix D Planning Practice Guidance Annex 3: Flood Risk
Vulnerability Classification
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