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INtroduction

This Flood Risk Assessment report has been prepared by AKT Il to accompany a detailed planning
application for the redevelopment of Albert Bridge House, Bridge Street, M3 5AH to provide a
mixed-use scheme, comprising of office spaces, residential lets and new retail offerings at ground
floor as well as a new public realm to the external areas around the building.

This report has been prepared in accordance with the guidance contained in the National
Planning Policy Framework (NPPF) and the accompanying Planning Practice Guidance and it
is intended to cover only flood risk and to provide guidelines and parameters for the detailed
drainage design.

5222M - Albert Bridge House | Flood Risk Assessment
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2 Existing Site
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Figure 2.1 Site location

Manchester

DEANSGATE

Albert Bridge House (the site) is located in the centre of
Manchester on Bridge Street, at the postcode M3 5AH. The
national grid reference of the site is 383420 €, 398370 N.

The site is bounded by Trinity Bridge to the North, Bridge Street
to the South, St. Mary's Parsonage to the East and the River Irwell
(which is called Grey Irwell in this section of the river) runs along
the West boundary. The location of the site is indicated in Figures
211022

The site area is approximately 0.91 hectares. The topography of
the site slopes from St. Mary’s Parsonage in the East down to
Albert Bridge to the West and significantly further towards the
River Irwell to the North-west. The current levels vary from 33m
AOD to the north-east down to 21m AOD on the riverbank to the
west.

The site, constructed circa in 1959, currently contains four
buildings (with basements), substantial paved parking areas
externally at ground level and a paved walkway adjacent to the
river. The residential building is 44 storey high and the commercial
structure has 23 storeys.
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Figure 2.2 Site location - aerial view

3 Proposed Site

o

Figure- 3.1 Maﬁsing view (Studio Egret West)

5222M - Albert Bridge House | Flood Risk Assessment

The proposed scheme involves the demolition of all existing
structures and will provide a mixed-use scheme, comprising of
office space, residential lets and new retail offerings at ground
floor that will combine with the new public realm. Existing car
parking provision will be reduced as it has been deemed that
demand for car parking is significantly reduced.

The scheme will comprise of:

oo A1g storey commercial building: approx. 43,46om? of quality
office and commercial space with amenity including atrium
and/or roof terraces for tenants.

oo A 45 storey residential building: 367 BTR dwellings of prime
residential lets with additional retail space on the ground
floor.

-
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Al "

4



aktll

Requirements
of National
Planning Policy
Framework (NPPF)

Summary

The National Planning Policy Framework (NPPF) requires that:

The susceptibility of land to flooding is a material planning
consideration;

The Environment Agency has the lead role in providing advice
on flood issues, at a strategic level and in relation to planning
applications;

Planning decisions should apply the precautionary principle
to the issue of flood risk, using a risk-based search sequence
to avoid inappropriate development on undeveloped and
undefended flood plains etc;

Developers should fund flood defences and warning measures
required because of the development;

Planning policies and decisions should recognise that the
consideration of flood risk and its management needs to be
applied on a whole-catchment basis and not only be restricted
to flood plains.

With regard to the NPPF, those proposing particular developments
are responsible for:

Providing an assessment of whether any proposed
development is likely to be affected by flooding and whether
it will increase flood risk elsewhere and the measures
proposed to deal with these effects and risks and;

Satisfying the local planning authority that any flood risk

to the development or additional risk arising from the
proposal will be successfully managed with the minimum
environmental effect thus ensuring the safe development and
secure future occupancy of the site.

After this has been addressed, it is then the local planning
authority's responsibility (advised as necessary by the
Environment Agency on fluvial and tidal flood risk, and the

LLFA on surface water flood risk) to determine an application

for planning permission after taking into account all material
considerations, including the issue of flood risk and how it might
be managed or mitigated. Local planning authorities are required
to adopt a risk-based approach to proposals for development in

flood risk areas. The assessment of risk should take into account:

The area liable to flooding;

The probability of it occurring, both now and over time;

The extent and standard of existing flood defences and their

effectiveness over time;
The likely depth of flooding;
The rates of flow likely to be involved; and

The nature of the development proposed and the extent to
which it is designed to deal with flood risk.

Local planning authorities in conjunction with the Environment
Agency are responsible for determining that the threat

of flooding should be managed. This is to ensure that the
development is and remains safe throughout its lifetime (i.e. it
has an appropriate degree of protection) and does not increase
flood risk elsewhere.

Following flooding in December 2000 the Environment Agency
(EA) provided indicative flood plain maps to all authorities

and published them on the EA website. In addition to these
indicative maps (following a national programme adopted by
the Agency in 1996), detailed data and maps for priority areas
at risk are available, to provide precise information for building
developments.

5222M - Albert Bridge House | Flood Risk Assessment

The Government looks to local planning authorities under the
NPPF to apply the risk-based approach to their decisions on
development control through a sequential test. Under the test,
sites are to be categorised under the following zones.

Areas with little or no potential risk of flooding (annual
probability less than 0.1% for rivers, tidal & coastal). These
areas would have no constraints on development other than
the need to ensure that the development does not increase
run-off from the site to greater than that from the site in its
undeveloped or presently developed state. For development
proposals on sites located within Flood Zone 1 comprising
one hectare or above the vulnerability to flooding from
other sources as well as from river and the sea flooding,
and the potential to increase flood risk elsewhere through
the addition of hard surfaces and the effect of the new
development on surface water run-off, should be incorporated
ina FRA.

Areas with low potential risk of flooding (annual probability
between 1.0% - 0.1% for rivers and between 0.5% - 0.1%
for tidal & coastal). These areas would be suitable for most
developments.

Areas with high potential risk of flooding (annual probability
greater than 1.0% for rivers and greater than 0.5% for tidal

& coastal). These areas will generally be suitable for “Less
Vulnerable” uses such as commercial, retail and industrial
uses, provided there are adequate flood defences in place,
that ensure buildings are designed to resist flooding, there
are suitable warning and evacuation procedures in place and
the new development does not add to flood risk downstream.
“More Vulnerable” uses such as residential, health and
education will require the Exception Test to be passed.

Areas at highest risk from flooding (including those areas
behind defences that offer a standard of defence less than 1%
for rivers and less than 0.5% for tidal & coastal or where there
is a significant risk that failure could lead to rapid inundation
by fast flowing water). These areas may be suitable for
recreation, sport and conservation use.
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5 Strategic Flood
Risk Assessments

Manchester City, Salford City
and Trafford Councils
Level 2 Hybrid SFRA

LEVEL 2 SFRA
Final
March 2011

Trafford Council
Sale Waterside
Sale
M33 7ZF

® +
MANCHESTER TRAFFORD
CITY COUNCIL

Figure 5.1 Manchester City, Salford City and Trafford Councils Level 2
Hybrid SFRA cover page

Strategic Flood Risk Assessments (SFRA) are produced by Local
Authorities in order to form the basis for preparing appropriate
policies for flood risk management. The Environment Agency
advise that Developers “should consult the Strategic Flood Risk
Assessment prepared by the local planning authority” when
preparing the design.

The site is the subject of the Manchester City, Salford City and
Trafford Councils Level 2 Hybrid SFRA dated March 2011. The key
findings and recommendations from this report relating to the
development site are summarised in the following section and
have been used to inform the preparation of this site-specific
flood risk assessment.
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Figure 5.2 MST SFRA Critical Drainage Area Map
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The MST SFRA (March 2011) highlights that flooding from rivers (River Irk,
Medlock, Corn Brook) and surface water (including surcharging sewers) pose
the highest risk of more frequent flooding in Manchester City Council. In
addition, there is a significant risk of flooding from defence overtopping or
breaching.

The main points impacting the development site area are as follows:

oo The site lies within a Critical Drainage Area (CDA) identified as
Conurbation Core (see Figure 5.2). A Critical Drainage Area is defined as
"an area that has critical drainage problems and which has been notified
to the local planning authority as such be the Environment Agency in line
with the NPPF”,

oo The majority of the site is situated in Zone 1 - land assessed as having a
less than 1in 1000 annual probability of river or sea flooding (<0.1%).

oo The riverbank is situated in flood zone 3 - land assessed as having a
annual probability of river flooding higher than 1in 100 (>1.0%) and sea
flooding higher 1 in 200 (0.5%).

The Environment Agency splits flood zone 3 in flood zone 3a and flood
zone 3b - functional floodplain. The site's riverbank seems to be situated
in both flood zone 3a and 3b, however the boundary of flood zone 3b is
not clearly defined.

oo The EA maintains the River Irwell Flood Control Scheme which was
designed to provide a 1 in 75 year standard of protection through Kersal
and Lower Broughton.

oo The majority of the site is not susceptible to future surface water
flooding. There are localised areas within the site having low to
intermediate susceptibility to surface water flooding. The riverbank
within the site has high susceptibility to surface water flooding (See

Figure 5.4).
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Figure 5.3 MST SFRA PPS25 Flood Zones

Figure 5.4 MST SFRA Susceptability to Surface Water Flooding - Future Scenario
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Sources of
~looding

A >
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Figure 6.1 Environment Agency indicative flood map

In accordance with the NPPF, it is a requirement to assess the
flood risk to the site from all potential sources. For the purpose
of this assessment this has been broken down into five potential
sources:

Flooding from rivers and sea

Flooding from sewers

Flooding from groundwater

Flooding from artificial sources (e.g. reservoirs and canals)
Flooding from surface water

These sources are discussed and assessed in more detail in
Sections 6.2 to 6.6 below.

. Legend

. Flood Zone 3

( Flood Zone 3: areas benefitting
J from flood defences

Flood Zone 2

Q Flood Zone 1

s Main River

= Fl00d defence

Seqguential Test

A risk-based Sequential test should be applied at all stages of the
planning process. Its aim is to steer developments to areas at the
lowest probability of flooding (i.e. Flood Zone 1).

Based on the Environment Agency's “Flood Map for Planning
(Rivers and Sea)” (refer to Figure 6.1), the majority of the site is
situated in Flood Zone 1 - land assessed as having a less than 1

in 1000 annual probability of river or sea flooding (<0.1%). Part of
the site (close to the riverbank) is situated in flood zone 3 - land
assessed as having a annual probability of river flooding higher
than 1in 100 (>1.0%) and sea flooding higher 1in 200 (0.5%).

The proposed development will comprise of:

A commercial building with cafe and retail spaces at ground
floor and office spaces at higher levels.

A residential building with retail spaces at ground floor and
residential units at higher levels.

The two buildings share a car park at basement level.

The portion of the riverbank closest to the river seems to be
situated in flood zone 3b - functional floodplain. Open space
amenities such as a pedestrian river walk are proposed in

this area of the site and are considered “water compatible”
infrastructures. According to the NPPF Table 3 (reproduced below
in Table 6.3) these are suitable land uses in Flood Zone 3b.

In addition, it should be noted that the levels will not be raised
in this area to ensure that flood volume is not reduced in the
functional flooplain.

A portion of the commercial building is located in Flood Zone 3a.
Offices and retail spaces are considered “Less vulnerable” and
according to the NPPF Table 3 (reproduced below in Table 6.3)
these are suitable in Flood Zone 3a.

The residential building is located in Flood Zone 1. Residential
units are considered "More vulnerable” and according to the NPPF
Table 3 these are suitable in Flood Zone 1.

Based on the above, there is no requirement for the Exception
Test to be applied. Therefore, the proposed land uses are
appropriate for the site and the sequential test is passed.

Refer to section 7 for additional information in regards to the risk
of river flooding.

5222M - Albert Bridge House | Flood Risk Assessment 7

Essential infrastructure

. Essential transport infrastructure (including mass evacuation routes) which
has to cross the area at risk.

e  Essential utility infrastructure which has to be located in a flood risk area
for operational reasons, including electricity generating power stations and
grid and primary substations; and water treatment works that need to
remain operational in times of flood.

e Wind turbines.

Highly vulnerable

. Police stations, ambulance stations and fire stations and command centres
and telecommunications installations required to be operational during
flooding.

e  Emergency dispersal points.

. Basement dwellings.

. Caravans, mobile homes and park homes intended for permanent residential
use.

e Installations requiring hazardous substances consent (Where there is a
demonstrable need to locate such installations for bulk storage of materials
with port or other similar facilities, or such installations with energy
infrastructure or carbon capture and storage installations, that require
coastal or water-side locations, or need to be located in other high flood risk
areas, in these instances the facilities should be classified as “essential
infrastructure”).

More vulnerable

. Hospitals.

e Residential institutions such as residential care homes, children’s homes,
social services homes, prisons and hostels.

. Buildings used for dwelling houses, student halls of residence, drinking
establishments, nightclubs and hotels.

. Non-residential uses for health services, nurseries and educational
establishments.

e Landfill and sites used for waste management facilities for hazardous
waste.

. Sites used for holiday or short-let caravans and camping, subject to a
specific warning and evacuation plan.

Less vulnerable

. Police, ambulance and fire stations which are not required to be operational
during flooding.

e Buildings used for shops, financial, professional and other services,

restaurants and cafes, hot food takeaways, offices, general industry,

storage and distribution, non-residential institutions not included in “more
vulnerable”, and assembly and leisure.

Land and buildings used for agriculture and forestry.

Waste treatment (except landfill and hazardous waste facilities).

Minerals working and processing (except for sand and gravel working).

Water treatment works which do not need to remain operational during

times of flood.

. Sewage treatment works (if adequate measures to control pollution and
manage sewage during flooding events are in place).

Water-compatible development

Flood control infrastructure.

Water transmission infrastructure and pumping stations.

Sewage transmission infrastructure and pumping stations.

Sand and gravel working.

Docks, marinas and wharves.

Navigation facilities.

Ministry of Defence defence installations.

Ship building, repairing and dismantling, dockside fish processing and

refrigeration and compatible activities requiring a waterside location.

Water-based recreation (excluding sleeping accommodation).

. Lifeguard and coastguard stations.

« Amenity open space, nature conservation and biodiversity, outdoor sports
and recreation and essential facilities such as changing rooms.

e  Essential ancillary sleeping or residential accommodation for staff required
by uses in this category, subject to a specific warning and evacuation plan.

Figure 6.2 National Planning Policy Framework: Flood Risk Vulnerability
Classification

Flood Risk Essential Water Highly More Less
vulnerability Infrastructure Compatible | Vulnerable Vulnerable Vulnerable
classification
(see Table 2)
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Figure 6.3 National Planning Policy Framework: Flood Risk Vulnerability and Flood Zone ‘Compatibly’
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6.2 Riversand Sea

Fluvial flooding is caused by rivers, watercourses or ditches
overflowing. Tidal flooding is caused by elevated sea levels or
overtopping by wave action.

T n

Based on the Environment Agency’s “Flood Risk from Rivers

and Sea” map (refer to Figure 6.4), the majority of the site is at
very low risk - an area assessed as having less than 0.1% annual
probability (1 in 1000 annual probability) of river or sea flooding.
The strip of land facing the River Irwell, to the west, is at medium
to high risk - an area assessed as having more than 3.3% annual
probability (1 in 30 annual probability) of river or sea flooding. This
strip of land is currently a pedestrian area (refer to Figure 6.10)
and is believed to be allowed to flood during a extreme fluvial
flooding event.

The MST SFRA “Fluvial 1 in 100 Year With Climate Change Flood
Depth” map (refer to Appendix 2) shows that only the strip of

land adjacent to River Irwell can potentially be affected by a
fluvial flooding having a maximum flood depth >2m. The “Fluvial
1in 1000 Year With Climate Change Flood Depth” map (refer to
Appendix 2) shows that the central and south-west area of the
site can potentially be affected by a fluvial flooding having a flood
depth ranging from less than o0.5m to 2m while the strip of land
adjacent to River Irwell can still potentially be affected by a fluvial
flooding having a maximum flood depth >2m.

Using all the available evidence it is therefore considered that

the majority of the site (excluding the riverbank) has a very

low probability of fluvial flooding. The pedestrian area facing
the River Irwell (along the riverbank) has a low to medium
probability of flooding. This area is not suitable for “Less”, “More”
and "Highly” vulnerable land uses.

Refer to section 7 for additional information on risk of river
flooding.

Legend - Flood Risk
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Figure 6.4 Environment Agency Flood Risk Map (Rivers and Sea)
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6.3 Sewers and Local
Drainage

Sewer and highway drainage flooding occurs when the capacity
of systems are exceeded, or the function of the system is
impeded (e.g. tide locking), which results in surcharging of

the system and water being forced to the surface via gullies,
manholes, foul water appliances such as toilets or other dedicated
overflows.

The existing United Utilities Asset map contained in Appendix
7 (Figure 6.5) indicates that there are combined sewers in close
proximity of the site:

oo A 300mm dia. combined sewer running from north to south
under St. Mary's Parsonage, to the east of the site. This then
increases to 525mm dia. and continues towards west under
Bridge St. to the south of the site.

oo A 300mm dia. combined sewer running under Bridge St. to the
south-west of the site.

oo A 530 x 83omm combined water sewer running from the
south-east to the south-west under Bridge St., to the south of
the site. This increases to 510 x 85omm and successively to
620 x 1010mm.

oo A 610 x 860mm combined water overflow running within the
site, to the south-west. We assumed that this overflow would
take the excess water from the 525mm combined water
sewer and discharging it into the River Irwell in extreme
rainfall or emergency surcharge events

Map Legend

Combined water sewer
Combined water overflow
Proposed distribution main

s Trunk main

——— Distribution main

oo A 630 x 87o0mm combined water overflow crossing the site
to the south-west. We assumed that this overflow would take
the excess water from the 620 x 1010mm combined water
sewer under Bridge St. and discharges it into the River Irwell
n extreme rainfall or emergency surcharge events.

The site lies within a Critical Drainage Area (CDA) identified

as Conurbation Core (see Figure 5.2). Therefore, there is the
potential for flooding from the sewer network due to failure/
blockage or exceedance events when the storm event is worse
than the one the sewer was designed for.

The combined water sewers surrounding the site are connected
to either the 610 x 86omm or the 630 x 87omm combined
water overflow discharging into the River Irwell, therefore, a
surcharge of the combined water sewers resulting in combined
water overflow at ground level is considered unlikely. However,
blockages in the sewers could still result in combined water
overflow at ground level and for this reason United Utilities
should be contacted as soon as the drainage system is not
functioning optimally. In addition, outfalls from the site will

be provided with non-return valves if necessary. This is to be
investigated at the detailed design stage.

Using all the available information, it is therefore considered
that the site has a low probability of flooding from sewers and
the local drainage network, as long as United Utilities drainage
system continues to be adequately maintained and non-return
valves are included at the proposed outfall drainage point.

The sewer flooding records from the water authority have not
been received yet. This will be received and reviewed at the next
design stages.

Potential development sites

Groundwater Issue
I Risk of groundwater flooding
Risk of shallow groundwater
[ Risk of groundwater rebound
: .

m Housing
E Mixed use
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6.4 Flooding from
Groundwater

Groundwater flooding is caused by the emergence of water
originating from sub-surface permeable strata and is often highly
localised and complex. After a prolonged period of rainfall, a
considerable rise in the water table can result in inundation for
extended periods of time. Areas prone to groundwater flooding
also often experience surface water flooding problems.

The Groundwater Map of the SFRA by |BA consulting (Figure
6.6) indicates that the site is not situated in an area having
groundwater issues.

An extract from the AKT II's Desk Study Report confirms that
the majority of the site is located in an area having limited
potential for groundwater flooding (see Figure 6.7). In addition,
the historical boreholes data did not record ground water on the
site. However, there is potential for natural perched water flow
through the horizontal bedrock bedding layers which are on the
banks of the River Irwell.

Using all the available evidence it is therefore considered that
with a suitable waterproofing strategy implemented as part of
the proposed development, there is a low probability of flooding
from groundwater.

Map Legend
P Limited potential for groundwater flooding to occur

- Potential for groundwater flooding of property situated

below ground level
I Potential for Groundwater flooding to occur at surface

o = b, |
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6.5 Flooding from
Artiticial Sources

Where infrastructure retains, transmits or controls the flow of
water, flooding may result if there is a structural, hydraulic,
geotechnical or mechanical failure of the infrastructure.

The United Utilities Asset Map (Figure 6.8) contained in Appendix
7 indicates that the followings water mains are located adjacent
to the site:

oo A 6" AC Distribution main under St. Mary’s Parsonage

oo Two 6" AC Distribution mains and a 6" CI Distribution main
under Bridge Street

Although unlikely, a water main can burst at anytime, which can
result in flooding of adjacent properties. It is expected that, in the
event of a water main burst, the flood water would flow south-
west along the adjacent roads, following the topography.

To further reduce the flood risk from water mains, any initial sign
of a burst water main should be reported to United Utilities as
soon as possible and the local highway drainage system should
be adequately maintained.

Based on all the information available it is therefore considered
that the site is at a low probability of flooding from a burst of a
water main.

Map Legend

——— Distribution main
s Trunk main

Combined water sewer
Combined water overflow
Proposed distribution main

7

Figure 6.8 Thames Water Asset Map - Water Mains

The Environment Agency’s Flood Risk from Reservoirs Map,
shown in Figure 6.9, shows that the majority of the site is not
affected by flooding from reservoir (River Irwell).

The proposed level of the riverbank will be maintained similar to
existing, therefore, the risk of flooding (River Irwell) will be similar
to existing.

Based on all the information available it is therefore considered
that the majority of the site is at a very low probability of
flooding from artificial sources. The riverbank has a low to
medium probability of fluvial flooding from the River Irwell. This

area is not suitable for “Less”, “More” and "Highly” vulnerable land
uses.

Refer to section 7 for additional information on risk of river
flooding.

Legend - Flood risk
. When river levels are normal

// When there is also flooding from river

M

Figure 6.9 Environment Agency Flood Map - Reservoirs

6.6 River Irwell Breach
modelling

The MST SFRA has considered the residual risk associated with a
breach in the flood defences on the Lower Irwell at Lower Kersal
and Lower Broughton and the River Mersey at Carrington. These
breach locations on the Lower Irwell were chosen at locations
that were considered to result in the most extensive flooding.
The site is not located in either of these locations.

In addition, there are no formal flood defences in the proximity of
the site, therefore, it is not possible for the River Irwell to breach
close to the site.

Based on the available information, the site is located in an area
that would not be impacted by a breach in the River Irwell
flood defences.

Furthermore, in the unlikely event of overtopping of the River
Irwell's embankment in the proximity of the site, the water
would flow along Left Bank street and continue towards Water
Street is a south westerly direction, away from the site (based on
the topography of the area).

Refer to section 7 for additional information on risk of river
flooding.

Figure 6.10 Low level pedestrian area facing the River Irwell
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6.7 Hydraulic
INnteractions

The area of Manchester is criss-crossed by a network of canals. The
interaction between canals and other sources of flooding can have
an important impact on the distribution, magnitude and extent of
flood risk.

The MST SFRA "Hydraulic Interactions” map (refer to Appendix 2)
shows the interactions between different sources of flooding.

From the map it can be seen that the site is not located in an area
considered to be affected by hydraulic interactions and therefore it
is considered that hydraulic interactions between different sources
of flooding will not increase the overall risk of flooding of the site.

The closest area to the site which is affected by hydraulic
interactions (Canal / River) is identified as BGW_oo1 and it is
located approx. goom to the south-west of the site.

Potential development sites

Hydraulic interactions m Housing
- Canal / Canal E Mixed use
- Canal / River m Employment
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Figure 6.11 Low level pedestrian area facing the River Irwell
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Flooding from
Surface Water

Surface water flooding can occur as a result of either overland
flow or ponding. Overland flow occurs following heavy or
prolonged rainfall, snow melt, or where intense rainfall is
unable to soak into the ground or enter drainage systems due
to blockages or capacity issues. Unless channelled elsewhere,
the run-off travels overland, following the gradient of the land.
Ponding occurs as the overland flow reaches low lying areas in
the local topography. These flood events tend to have a short
duration and depend on factors such as geology, topography,
rainfall, saturation, extent of urbanisation and vegetation.

The Environment Agency provide maps which breakdown this
flooding into probabilities ranging from “"High” to “Very Low" risk of
occurring where "High” is a greater than 1in 30 years return period
(3.3%) chance of occurring, "Medium” is a between 1 in 30 (3.3%)
and 1 in 100 years return period (1%) chance of occurring, "Low” is
a between 1 in 100 (1%) and 1 in 1000 years return period (0.1%)
chance of occurring and "Very Low” is a less than 1 in 1000 years
return period (0.1%) chance of occurring.

The Environment Agency's Risk of Flooding from Surface Water
map (Fig 6.14) indicates that the majority of the site has a very
low risk of flooding. However, there are areas within the site
having low to medium risk of flooding.

& 32.49
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Figure 6.12 Existing topography at the auto gate to St. Mary’s Parsonage

The "High" probability maps shown in Figure 6.15 and 6.16
indicate that there is no surface water flooding on the site
and surrounding carriageways.

The "Medium” probability maps in Figure 6.17 and 6.18 show
that there is surface water flooding on the site, in the car
park between the existing buildings. The flooding has a

flood depth below 300mm and a velocity less than 0.25 m/s.
In addition, there is surface water flooding outside the site
boundary, on St. Mary's Parsonage and Bridge Street however,
this does not impact the site in this scenario. The flooding

on site will be removed as part of new proposals by providing
an adequately sized drainage system combined with suitable
attenuation if required.

The "Low” probability maps shown in Figure 6.19 and 6.20
show that the surface water flooding on site has increased
significantly (flood depth higher than goomm and a velocity
over 0.25 m/s) and appears to be now linked with the surface
water flooding in St. Mary's Parsonage via the existing
vehicular access point (see figure 6.13).

This issue will be addressed in detailed design stage:

On site flooding will be removed as part of the below
ground drainage design,

The site is to be protected from surface water from St.
Mary's Parsonage by a combination of external level
design and implementation of flood barriers at access
points

Figure 6.13 View of the auto gate to St. Mary's Parsonage

The risk of surface water flooding within the site will be
mitigated by the change of the proposed ground levels and by
the drainage system proposed for the development.

The flooding on St. Mary's Parsonage and Bridge Street is
assumed to be currently mitigated by the highway drainage
system and therefore it is assumed to not increase the risk of
flooding at the site.

The existing raised fence to the east of the site provide further
protection from potential surface water flooding entering the site
from St. Mary's Parsonage (see Figure 6.13 - highlighted in red)
and it is recommended that a similar protection is provided for the
proposed development.

Based on the above and if the requried mitigation is implemented
then it is considered that the site will have low risk of surface
water flooding from surface water.

Figure 6.14 Environment Agency Flood Map - Extent of flooding from surface water
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Figure 6.18 Environment Agency’s Flooding from Surface Water Map (Medium Probability - Velocity)
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6.8.1 Safe Access

The occupiers could safely remain in the buildings during any
flood in the surrounding area without significant risk.

In the event that occupiers do wish to leave the site during flood
events, the EA and Defra published FD2321/TR2 “Flood Risks

to People” in March 2006. Guidance Note 2, Figure 2.1 provides
details on combinations of flood depth and velocities that cause
danger to people. This table shows that people can become
endangered in shallow but fast-moving water through to still but
deep water (refer to Fig. 6.21 opposite).

The surface water flooding on St. Mary's Parsonage and Bridge
Street has a depth of water lower than 30omm and a flow
velocity over o0.25m/s. This combination of water depth and
velocity would result in a very low hazard to people, therefore,
the occupiers could exit the building south onto Bridge Street,
east on St. Mary's Parsonage or north and cross Trinity Bridge
heading to the other side of River Irwell. These routes are
indicated in Figure 6.22 for reference.

Flood Hazard
Rating (HR)

Code

Colour | Hazard to People Classification

<0.75

Very low hazard - Caution

Figure 6.21 FD2321/TR2 "Flood Risk to People” Extract

0.75t01.25 Danger for some - includes children, the elderly and the infirm
1.25 t0 2.00 Danger for most - includes the general public
> 2.00 | Danger for all - includes the emergency services

A4

AT

VIA TRINITY BRIDGE

Depth (m)
0.25 [ 0.50 [ 0.75 [ 1.00 | 1.25 | 1.50 [ 1.75 [ 2.00 | 2.25 | 2.50
0.00 | 013 | 025 [ 038 | 050 | 063 | 075 | 088 | 1.00 | 113 | 1.25
0.50 | 0.25 1.25
- | 1.00 | 038 1.88
€ | 1.50 | 0.50 2.50
= | 2.00 | 063
S | 250 | 0.75
2 [ 3.00 | 088
> [ 3.50 | 1.00
4.00 | 113
450 | 1.25
5.00 | 1.38

._.- _,,:_r-r .
v .-:ﬁ 5o

f
v
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7 EA Flood Risk
Assessment data

7.1 River Irwell model
data

The Environment Agency have provided the modelled data taken
from their model ‘"Manchester Ship Canal 2016’ dated 1st of May
2020 (included in Appendix 7). These data provide the modelled
water levels and modelled flow of the River Irwell based upon
different Annual Exceedance Probabilities (AEP) for the risk of
flooding, for different operational scenario of the River Irwell flood
gates.

The modelled water levels and the modelled flows are shown in
Table 7.1 and are given in metres above ordinance datum (mAQOD)
and cubic metres per second (cumecs) respectively.

The modelled data shown in Figure 7.1 and Table 7.3 shows that
the maximum water levels in the proximity of the site would reach
27.30 m AOD in location no.3, 27.29 m AOD in location no.4 and
27.14 m AOD in location no.5 for the 0.1% AEP event, when the
Latchford Gates are all closed.

As the top level of the proposed riverbank will be higher than
27.30m, the site will not be impacted by the river flooding.

In proximity of the location no.4 (in Figure 7.1) the basement wall
interacts with the riverbank as shown in figure 7.2. In this location
the water level will reach the basement wall during storm event
having a 0.1% AEP, with a maximum water depth of 30cm at the
external wall interface. Any opening of the basement towards the
riverbank (i.e. air vent, louvres) will be set above the max flood level
of 27.30m to ensure no water can enter the basement.

Using all the available evidence it is therefore considered that
the site (excluding the riverbank) has a very low probability of
fluvial flooding. The riverbank has low to medium probability

of flooding and is not suitable for "Less”, “"More” and "Highly”
vulnerable land uses.

The above confirms what was previously discussed in section 6.2 of
this report which assessed the risk of flooding from Rivers and Sea
based on the Environment Agency'’s “Flood Risk from Rivers and
Sea” map the MST SFRA “Fluvial 1 in 100 Year With Climate Change
Flood Depth” map.

There will be no change to the flood plain storage as the result of
new development. Refer to sketch CSK13 in Appendix 8 for more
details.

Easting Northing

N
Map reference

4% AEP (1in

Normal Operation (All gates open)

Figure 7.2: Interaction between river bank and propose basement

AEP (1in 10

5222M - Albert Bridge House

Al Latchford Gates closed

P (1in 100
year)

0.1% AEP (1in 1000

year)

Flood Risk Assessment

Latchford Gate C

1

Modelled Water Level (m aodN) 23.89 24.19 2461 2485 2499 2519 25.70 2581 2698 2558 27.27 25.19 27.32 25.19
€a013_0251_IRWZ01_1756 700014 1177876
Modelled Flow (cumecs) 445.09 445.09 445.04 44499 46627 49541 573.03 588.76 742.02 55258 76091 57324 758.69 57316
Modelled Water Level (m aodN) 2447 2447 24.48 2471 2485 2505 25.55 2565 2680 2543 27.11 25.05 (27 153 25.05
a013_0251_IRWZ01_1653 699576 177437 _—
Modelled Flow (cumecs) 445.09 445.09 445.04 44504 466.32 49547 573.09 588.83 742.87 55266 76289 57329 76035 57324
Modelled Water Level (m aodN) 2447 2447 24.47 2472 2487 2508 25.62 2573 2695 2549 27.25 25.08 ( 27.30 ) 25.08
€a013_0251_IRWZ01_1515 699661 177523
Modelled Flow (cumecs) 445.09 445.00 445.04 445,09 466.39 49553 573.16 588.91 736,51 55274 758.14 57329 75444 57324
Modelled Water Level (m aodN) 2447 2447 24.47 2472 2487 2508 25.62 2573 2694 2549 27.24 25.08 (27.29) 25.08
€a013_0251_IRWZ01_1511 699922 177784
Modelled Flow (cumecs) 445.09 445.09 44504 445.09 466.39 49553 573.16 588.91 736.51 55274 758.14 57329 75444 57324
Modelled Water Level (m aodN) 2447 2447 24.45 2469 2484 2503 25,55 2565 2681 2542 27.10 2503 27.14 2503
€a013_0251_IRWZ01_1361 699690 177555
Modelled Flow (cumecs) 44509 445.09 44504 445.16 466.46 495.60 57324 568.99 74453 55284 773.13 573.29 770.10 57324
Modelled Water Level (m aodN) 24.47 2447 2437 2459 2472 24.90 25.35 2544 2642 2542 26.66 24.90 26,69 2490
€a013_0251_IRWZ01_1342 699734 1177651
Modelled Flow (cumecs) 44509 445.09 445.04 44516 466.46 495.60 57324 568.99 74453 55284 77313 57329 770.10 57324
Modelled Water Level (m aodN) 2447 2447 24.17 2439 2452 2469 25.13 2522 2620 2503 2646 24.69 26.49 2469
€013 0251 IRWZ01_1254 699739 177591
Modelled Flow (cumecs) 445.09 445.09 445.04 44521 46651 49565 57329 569.05 74454 55291 77325 57329 770.19 57324

Table 7.3: EA modelled data from 'Manchester Ship Canal 2016" model
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Surface Water
Drainage

Existing Scheme

The available United Utilities record plans indicate that the
closest surface water or combined public sewers to the site are:

A 300mm dia. combined sewer running from north to south
under St. Mary's Parsonage, to the east of the site. This then
increases to 52smm dia. and continues towards west under
Bridge St. to the south of the site.

A 300mm dia. combined sewer running under Bridge St. to the
south-west of the site.

A 530x830mm combined water sewer running from the
south-east to the south-west under Bridge St., to the south
of the site. This increases to 510x850mm and successively to
620x1010mm.

A 610 x 86omm combined water overflow running within the
site, to the south-west. We assumed that this overflow would
take the excess water from the 525mm combined water
sewer and discharging it into the River Irwell in extreme
rainfall or emergency surcharge events

A 630 x 87omm combined water overflow crossing the site
to the south-west. We assumed that this overflow would take
the excess water from the 620 x 1010mm combined water
sewer under Bridge St. and discharges it into the River Irwell
n extreme rainfall or emergency surcharge events.

An extract from the record plans is shown Figure 8.1 for reference.

It is believed that all surface water from the building currently
discharges directly to one of these public sewers without

any form of attenuation, but it is not clear which one and it is
therefore recommended that a CCTV survey of the existing site
drainage network is undertaken to confirm the location and size
of all existing connections from the site.

In addition, the River Irwell runs adjacent to the site, to the west.
It might be possible that part / all the surface water from the
site is currently discharged into the river with no attenuation,
however, this will need to be confirmed via a CCTV survey.

The total site area is approximately 9,120 m? of which
approximately 8,495m? is currently hardstanding. In accordance
with the Modified Rational Method, the peak existing run-off from
the site is calculated from the formula:

Q=3.61xC xAxi

where C, is the volumetric runoff coefficient, A is the catchment
area in hectares and i is the peak rainfall intensity in mm/hr.

For the peak 1-in-1-year return period storm event this gives an
existing discharge rate from the site of:

Q, = 3.61 x 0.75 x 0.8495 x 31.2 = 71.7 litres/sec

and for the peak 1-in-100-year return period storm event this
gives an existing discharge rate from the site of:

Q,,, = 3.61 % 0.75 x 0.8495 x 82.6 = 190.0 litres/sec

Proposed Scheme

The proposed development drawings suggest that there will

be a minimum of around g6om? of soft landscaping leaving an
impermeable area of 8,160 m2. Again using the Modified Rational
Method, the proposed (unattenuated) peak run-off from the site
for the 1-in-1-year return period storm would be:

Q, =3.61 x 0.75 x 0.8160 * 31.2 = 68.9 litres/sec

and for the peak 1-in-100-year return period storm event:
Q,,, = 3.61 ¥ 0.75 x 0.8160 x 82.6 = 182.5 litres/sec

The Environment Agency updated their guidance on climate
change allowance in February 2016 to include an upper and
lower allowance to be considered depending on the specific site
characteristics. Figure 8.2 shows the revised figures based on
various building life spans. Therefore, making an allowance for
climate change of 40% this would give an unattenuated design
discharge of:

= 96.5 litres/secand Q = 255.5 litres/sec

Q1 (+40%) 100 (+40%)

In accordance with the Environment Agency's guidelines,

the Building Regulations and the Water Authority’s advice,

the preferred means of surface water drainage for any new
development is into a suitable soakaway or infiltration drainage
system. Sustainable Urban Drainage Systems (SuDS) can reduce
the impact of urbanisation on watercourse flows, ensure the
protection and enhancement of water quality and encourage
recharging of groundwater in a manner which mimics nature.

In addition to this, the National Planning Policy Framework
requires that surface water arising from a developed site should,
as far as is practicable, be managed in a sustainable manner

to mimic surface water flows arising from the site prior to the
proposed development, whilst reducing flood risk to the site itself
and elsewhere, taking climate change into account.

Therefore, as an absolute minimum, the proposed site discharge
under the 1-in-100-year storm plus climate change should be

no greater than the existing 1-in-100-year storm discharge (i.e.
mitigate the impact of climate change and any increase in the
area of hardstanding). In this case, this would mean that, rather
than discharging 255.5 litres/sec, the maximum permissible
discharge from the site would be 182.5 litres/sec.

Further to the above, the Ciria SuDS Manual state that previously
developed sites should reduce the site runoff to the greenfield
rates wherever possible.

In accordance with the method outlined in the Institute of
Hydrology Report 124, the Greenfield runoff for the site is
calculated from the formula:

Qgar = 0.00108 x AREA®8 x SAAR™7 x SQIL277

where AREA is the site area in km? (pro rata of 5o ha if the site is
less than 5o ha), SAAR is the Standard Average Annual Rainfall
in mm and SOIL is the Soil Index both read from The Wallingford
Procedure maps. This gives a greenfield runoff for the site of:

Qgr = 0.00108 % 0.5°89 x 889'7 x 0.452"7 = 290.5 litres/sec
(for soha)

Scaling this for the actual site area gives:

Que = (290.5 * 0.9120) + 50 = 5.3 litres/sec

Figuré 8.1
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Using the Hydrological Growth Curve for north-west England, the
growth factor from Q,,, to Q,_ is 2.079 which gives a value for
Q,,, = 11.02 litres/sec.

Based on previous experience, it is likely that the local authority
(MCC) will require the site to restrict the discharge to 5.3 litres/
sec. The local authority might accept the site to discharge into
the River Irwell at unrestricted rate if this is confirmed acceptable
by the Manchester Ship Canal Company Limited (MSCCL) and a
surface water discharge agreement is in place with them.

We are currently liaising with MSCCL who have confirmed that
discharging at unrestricted rate into the river Irwell could be
possible subject to this discharge being documented within a
licence agreement.

At the moment of writing this report a licence agreement is not
in place with MSCCL, therefore it is assumed that the site will be
required to restrict the discharge rate to 5.3 litres/sec and SuDS
options for the development are discussed in the next section.

Range Total potential Total potential Total potential

change change change
anticipated for anticipated for anticipated for
2010-2039 2040-2059 2060-2115
Upper end 10% 20% 40
Central 5% 10% 20

Figure 8.2 Peak rainfall intensity allowance
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Disposal Methods

SuDS management train

A useful concept used in the development of sustainable drainage
systems is the SuDS management train (sometimes referred to

as the treatment train). Just as in a natural catchment, drainage
techniques can be used in series to change flow and quality
characteristics of the runoff in stages. There are a variety of
measures that can be implemented to achieve these goals:

Site management / Prevention

Site management procedures are used to limit or prevent runoff
and pollution and include:

Minimising the hardened areas within the site
Frequent maintenance of impermeable surfaces
Minimising the use of de-icing products

Source control

Source control techniques will be used where possible as they
control runoff at source in smaller catchments. They can also
provide effective pollution control and treatment, thereby improving
the quality of the effluent discharged to the receiving waters.

Site control

Where source control techniques do not provide adequate
protection to the receiving watercourses in terms of flood
protection and pollution control, site control may be required.

Regional control

Where large areas of public space are available regional control
can be incorporated to provide additional ‘communal’ storage and
treatment to runoff from a number of sites. However, in this case,
all storage and treatment will be implemented on site.

Drainage hierarchy

Based on the above and in line with the Sustainable Drainage
Manual published by CIRIA, the following drainage hierarchy will
therefore need to be considered when preparing the surface
water disposal strategy:

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

Rainwater infiltration to ground at or close to source
Rainwater attenuation in green infrastructure features for
gradual release (for example green roofs, rain gardens)
Rainwater discharge direct to a watercourse (unless not
appropriate)

Controlled rainwater discharge to a surface water sewer or
drain

Controlled rainwater discharge to a combined sewer

Assessment of SuDS Techniques

Rainwater harvesting

This involves the capture of rainwater into a tank for re-use
(usually non-potable) such as irrigation, toilet flushing or vehicle
cleaning. Systems are now available which combine rainwater
harvesting with tanked attenuation. This means that water

is stored during dry periods for re-use but released ahead of
predicted storms in order to ensure that the full attenuation
capacity remains available when it is needed.

A RWH system is proposed for the commercial building. Please
refer the MEP Engineer report for details.

Green/brown/blue roofs

These are used on flat or shallow pitched roofs to provide a
durable roof covering which also provides thermal insulation,
amenity space, biodiversity habitat as well as attenuation of
rainwater. Depending on the design, these roofs can attenuate
differing volumes of rainwater. The term ‘blue roof' is reserved
for those roofs designed to maximise water retention. This

is a relatively recent area of increased focus and can involve
effectively an attenuation tank at roof level which reduces (or
avoids) the need for pumping of basement tanks.

This technique would provide attenuation and water treatment
during smaller storm events although during large storm events
the impact will be negligible and would have minimal effect on
the attenuation tank.

The Architect has confirmed that blue roof systems having a
total catchment area of approx. 1,250m? is proposed for the
commercial building. In addition, a 15omm deep permavoid layer
is proposed above basement podium to attenuate surface water
from external hardstanding and residential building. The blue
roofs design lies within the scope of the MEP Engineer and blue
roof manufacturers.

Raingardens

Raingardens are planted areas (usually close to buildings but

not immediately adjacent) that allow the diversion of a portion

of rainwater from either downpipes or the surrounding paved
surfaces. These techniques can be incorporated into the
landscaping plans for a site and are most effective where the
landscaping regime is designed with the aim of capturing as much
rainfall as possible. They can either allow infiltration into the
ground or have tanked systems for water retention, depending on
the site and soil conditions. There are also a number of vertical
raingardens attached to building walls with rainwater downpipes
diverted through a stacked series of planters.

As areas of soft landscaping are proposed for the development,
there might be an opportunity to incorporate raingardens features
into the scheme. This will need to be further investigated at the
next design stages.

Bio-retention

This refers to a chain of landscaped features, potentially including
reed beds, filter drains, etc. designed to hold and treat surface
water. They are often used where there is a high risk of low-level
pollution, for example from road run-off. However, it does require
areas of open space. The design of a bio-retention system can
vary widely depending on site conditions and available space. At a
small scale this could include flow through planters or tree pits.

As the site is heavily developed and the basement footprint
occupies the majority of the site area it does not seem feasible to
provide bio-retention systems within the landscape.

Permeable surfacing

Permeable hard surfaces which work in much the same way as
traditional impermeable surfaces apart from the ability to allow
rainwater to pass through. Permeable blocks are traditionally
used but there are now a range of permeable asphalt and

resin bound gravel pavings being used increasingly commonly.
Permeable surfaces can either allow infiltration into the ground or
have tanked systems for water retention, depending on the site
and soil conditions. They are suitable in even the most densely
built-up development. However, they're not well suited to roads
carrying heavy or fast motor traffic.

As there are areas of paving proposed as part of the scheme it
could be possible to implement permeable paving. However, as
there is a proposed basement which covers a big portion of the
site and the underlying soil porosity is believed to be low it might
be a tanked system for water retention and conveyance only
rather than disposal. This will be confirmed by the findings of the
Soil Investigation.

Swales

These are dry ditches used as landscape features to allow the
storage, carriage and infiltration of rainwater and are often used
as linear features alongside roads, footpaths or rail lines. They can
also be integrated into the design of many open spaces.

As areas of soft and hard landscaping are proposed for the
development, there might be an opportunity to incorporate
swales for conveyance into the scheme. This will need to be
further investigated at the next design stages.

Detention basin / ponds

Landscape features designed to store and in some cases infiltrate
rainwater. Detention basins are usually dry, whereas a pond
should retain water. These features need areas of open space
but can often be combined with other sustainable drainage
techniques.

As the site is heavily developed and the basement footprint
occupies the majority of the site area there is insufficient space
to provide a basin or bond.

As the site is heavily developed there is insufficient space to
provide a basin or bond.

5222M - Albert Bridge House | Flood Risk Assessment

Infiltration systems

Geological maps from the British Geological Society (Figure

3.4) suggest the underlying bedrock to be Chester Pebble Beds
Formation Sandstone. Sandstone is generally classified as having
low permeability (hydraulic conductivity (K) ranging between
107° - 10°m/s). Therefore, infiltration technicques are not
propsosed for the site. Geological maps are included in Appendix
€ for reference

Discharge to tidal river / dock / canals

Discharging clean rainwater directly to tidal rivers, canals or
docks isn’t normally a sustainable drainage technique. Other
more productive techniques should be used first. However, it is
generally more sustainable than discharging to the combined
or surface drainage systems. Residual surface water can be
discharged to tidal/large waterbodies, in some cases with no
limitation on volumes. Some storage may be required to allow for
outfalls becoming tide locked. Care is needed to prevent scour
in the receiving waterbody and potentially to prevent pollution.
Consent from the Environment Agency, the asset owner and
where applicable the Canal and River Trust is required.

The River Irwell runs adjacent to the site, to the west.
Discharging into the River Irwell could be possible subject to the
discharge being documented within a licence agreement, to be
confirmed at the next design stages.

Chester Pebble Beds
Formation Sandstone

Manchester Marls Formation
Sandstone

Fault

s i, 5

Hi

P N
0

Figure 8.3 Bedrock Geology
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Storage tanks / geocellular storage

Storage tanks are single GRP units usually located (but not
necessarily) below ground level which attenuate rainwater for
later slow release back into the drainage system but do not
provide the wider benefits of green infrastructure sustainable
drainage. They can also have the disadvantage that pumping
may be required to empty the tank into the drainage system

- especially if the tank is located at or below basement level.
Where tanks are designed for large storm events, care is needed
to ensure that they still perform a useful sustainable drainage
function for low order storms.

Geocellular storage tanks are similar to storage tanks except that
the volume is made up from multiple units rather than a single
tank meaning they can be more flexible in terms of shape to suit
constrained sites.

The table below presents the approximate tank volumes required
for a range of discharge rates under the 1-in-100-year (plus 40 %
climate change) storm event:
Discharge condition

Discharge rate Storage volume

required
Mitigate climate change 190.0 litres/sec go m3
only (Absolute minimum)
50% reduction on existing  g5.0 litres/sec 16om3
Pre-development 1-year 71.7 litres/sec 1gom?
peak flow rate
Greenfield (Environment 5.3 litres/sec 5iom?

Agency’s preferred rate)

A storage volume of 510 m? (Greenfield rate) has been
allowed for the development to restrict the discharge rate
to 5.3 litres/sec as we believe that United Utilities and
Manchester City Council will require the site to discharge at
Grennfield rate.

The storage volume will be provided via a combination of

attenuation tank (237m?3), permavoid (195m?3) and blueroof (78m3).

The attenuation tank should be located at a high enough

level to allow a connection to be made to the public sewer by
gravity. Locating the tank below this level would result in a
pumped surface water system which is both unsustainable and
uneconomic. A CCTV survey will be required to confirm invert level
of existing outfalls from the site, this will provide the level above
which the attenuation tank should be located.

Oversized piping

Using larger than necessary pipework creates more room to

store rainwater. Potentially more sustainable than storage
tanks/geocellular storage if the pipes drain by gravity and do not
require pumping. However, lacks the wider benefits of the green
infrastructure-based techniques.

As the attenuation storage has been sized to accommodate the
1-in-100 year plus climate change event there is no need for
oversized piping.

Design for exceedance

This involves designing areas within a site such that they
will flood and hold water during rare storm events (typically a
frequency of once in ten years or longer).

As the attenuation storage has been sized to accommodate
the 1-in-100 year plus climate change event there is no need to
design for exceedance.

Summary of the Proposed
SuDS Strategy

Green / blue roof systems having a total plan area of approx.
1250 m? are proposed at roof level, for the commercial building.
In addition, a 3120m? permavoid system is proposed above
basement podium. Extent of green/blue roof systems and
permavoid to be confirmed at the next stages of the design.

A below ground attenuation tank of approx. 237 m3 is proposed to
the south of the commercial building.

The outfall from the site will connect to the existing public sewer
either with a new connection or, preferably, by reusing one of the
existing connections. Based on the existing utility survey, there
is a 225mm dia. and a 1oomm dia. existing foul water outfall
connection into the 525mm dia. combined sewer under Bridge St.
It is proposed to reuse the 225mm dia. connection to discharge
surface water from the site into the 525mm dia. public sewer
subject to levels, condition and size to be confirmed by a CCTV
survey.

Once the CCTV and level survey of the existing network has

been undertaken the location and layout of the outfall(s) can

be determined but due to the depth of the existing public
combined sewers it is recommended that, if possible, the existing
drainage connection(s) should be reused to prevent the need

for constructing a new, deep connection. This would minimise
both the cost of the work and the disruption to the surrounding
roads which are busy thoroughfares and consequently require
significant traffic management to be provided during the work.

A schematic SuDS layout is contained in Appendix B for reference.

Alternatively, it may be possible to discharge at unrestricted rate
into the Rirver Irwell subject to a licence agreement with MSCCL,
and this will be confirmed at the next design stages.

5222M - Albert Bridge House

Flood Risk Assessment

€lement Man;:gaeg?ent Water quantity Water quality b‘i\g:j?cétr!s,i?y SuDS options
Rainwater harvesting Prevention X X

Green/brown / blue roof Source control

Raingardens Source control X
Bio-retention Source control X
Permeable surfacing Source control X X
Swales Source control X
Detention basin / ponds Source control X
Discharge to tidal river / dock / canals Site control X X X
Storage tanks / Geocellular storage Site control X X

Oversized piping Site control X X X
Design for exceedance Site control X X X

Figure 8.4 Summary of potential SuDS devices
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Conclusion

In accordance with the National Planning Policy Framework, we
would categorise the majority of the proposed development as lying
within Flood Zone 1 - an area with a probability of flooding less than
0.1% (1 in 1000) of occurring each year, and some of the site in flood
zone 3.

In accordance with the NPPF, the proposed amenity open space
land use is suitable in flood zone 3b, land use of office space
is suitable within Flood Zone 3a and land for residential use
is suitable within Flood Zone 1. The land uses of the proposed
development are suitable for the site’s location under the terms
of the Sequential Test and are considered appropriate to the
location.

The majority of the site is considered to have a very low
probability of flooding from fluvial or tidal sources, the
riverbank is considered to have a low to medium probability of
flooding from fluvial or tidal sources.

The site has a low probability of flooding from groundwater
provided that the recommendations included in this report are
implemented.

The site has a low probability of flooding from artificial
sources as it is situated at a considerable distance away from
artificial water features.

The site has a low probability of flooding from sewers and the
local drainage network, as long as they continue to be adequately
maintained and non-return valves are included at the proposed
outfall drainage points of the scheme.

The site has been assessed as being at low risk from surface
water flooding provided that the recommendations included in
this report are implemented.

The site does not currently cause flooding to adjacent sites
and SUDs measure are proposed, therefore, the risk to adjacent
properties will be limited. A sustainable drainage system is to be
specified to reduce the peak surface water discharge from the
proposed development. In order to reduce the risk of flooding
from sewer to the site and other properties downstream and
in order to comply with legislative requirements the existing
surface water discharge should be reduced as described in
Section 8.2.

The proposed development has an acceptable flood risk
within the terms and requirements of National Planning Policy
Framework.
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T This map has been produced in accordance with PPS25: Development and Flood Risk

Two indicative "Canal Hazard Zones" have been created for the Bridgewater, Ashton and Rochdale
Canals. These have been generated using broadscale 2D modelling to show areas that could
potentially be affected by flooding in the event of

+Canal Overtop Hazard Zone

+Canal Breach Hazard Zone.

The potential breach locations / areas were sub-divided into two Canal Breach Zones:

~Canal Breach Zone A. A walkover survey of the canal was undertaken to identify the embankments

i g more likely to breach, based on their height and width. This zone shows those areas that would be
Lo 5 % i 2 2} a < > 1 / G . 1 &=] affected by a breach of one of these embankments. I this zone a detailed examination of canal

i ; breach flood risks is required in a site specific FRA.

/ i 7wy ‘ ! § +Canal Breach Zone B. Less likely breach locations, such as at wide, low or very low embankments,
AP P ROX S | T E L ; / b - were identified by a walkover survey of the canal. At such locations it is more likely that this source of
. / 3 ; , i S = (Y = - risk could be scoped out within any site specific FRA
3 T 3 3 775 s 2 oy %, 3 5 £ It should be noted that these outlines are based on broadscale modelling techniques and
=5, N AN N e ¥ \ : . should only be taken as an indication of areas that might be at risk and inform Flood Risk
‘. - i . ¥ Assessments. There are a number of uncertainties associated with the simulation of flooding from
o canals in either overtopping or breach conditions.  The assumptions behind the modelling should be
considered when using and reviewing the hazard zones that have been produced. Full details of the

methodology used to derive Canal Hazard Zones is provided in Chapter 3 of the Level 2 SFRA and
guidance on the use of the Canal Hazard Zones is provided in Chapter 3 of the SFRA User Guide.

d The Canal Hazard Zone resulting in a breach from the Rochdale Canal in Oldham has also been
included on the map and has been taken from the Oldham SFRA (2010). This was based on a similar
broadscale methodology.

Interactions between the Bridgewater Canal and the River Medlock in Castlefield may result in
overtopping of the Canal during severe weather events, as shown elsewhere in the SFRA

For further information please see the Level 2 SFRA Chapter 3.

The Main River information shown in the SFRA s provided by the Environment Agency; the centreline
data may deviate from that shown on basemapping due to inherent differences in data resolution
Further information on Main Rivers is provided on the Environment Agency’s website. The mapping
of culverted sections of watercourse is a strategic screening only based upon Ordnance Survey
& 1:10,000 mapping and should be confirmed for more detailed studies such as site specific Flood Risk

Assessment. The canals layer does not necessarily cover all the canal amms, but the modelled
overtopping/breaching and hydraulic interactions with rivers and other waterbodies is complete and
accurate as appropriate for a Strategic Flood Risk Assessment

4| The River Inwell between Victoria Station and Pomona Island is not shown as a Main River on the
Environment Agency's Flood Map although Flood Zones related to the river are. The same approach
has been taken in this SFRA,

11 The map should be considered when applying the Sequential Test and used to scope the inclusion of
Y canal flood risk within a site specific FRA
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This map has been produced in accordance with PPS25: Development and Flood Risk and
its Practice Guide

Itis a Level 1 SFRA key output which shows Main Rivers, other watercourses and Flood
Zones, including the Functional Floodplain (as defined in annex D table D.1 of PPS25),
overlaid by previously allocated development sites or sites to be considered in the future

PPS25 divides the country into three basic Flood Zones; Flood Zones 1, 2 and 3,
corresponding to areas of low, medium and high flood risk, respectively. The Flood Zones
provided are based upon the Environment Agency's Flood Map (version 3.15 issued in
September 2009). They refer to the probability of flooding from rivers and ignore the
presence of defences because these can be breached, overtopped or fail to operate during
the lifetime of the development. They do not consider other forms of flooding and do not
take account of climate change.

The Flood Zone maps also contain the undefended modelled outlines for the Manchester
Ship Canal and outlines for the Grey Irwell. It is understood that the Grey Irwell outlines
were integrated into the national Flood Map in March 2010 and the undefended model
outlines for parts of the Sinderland and Timperley Brooks will become integrated into the
national Flood Map in June 2010.

The Main River information shown in the SFRA s provided by the Environment Agency; the
centreline data may deviate from that shown on ing due to inherent in
data resolution. Further information on Main Rivers is provided on the Environment
Agency's website. The mapping of culverted sections of watercourse is a strategic
screening only based upon Ordnance Survey 1:10,000 mapping and should be confirmed
for more detailed studies such as site specific Flood Risk Assessment. The canals layer
does not necessarily cover all the canal arms, but the modelled overtopping/breaching and
hydraulic interactions with rivers and other waterbodies is complete and accurate as
appropriate for a Strategic Flood Risk Assessment.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River
on the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

This map should be used to facilitate the undertaking of the Sequential Test by planners and
developers. The SFRA has produced a further suite of flood maps following its assessment
of other sources of flooding and the implications of climate change and these should be
used in conjunction with this map
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its Practice Guide.
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2| The River Iwell between Victoria Station and Pomona sland is not shown as a Main River
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This map has been produced in accordance with PPS25: Development and Flood Risk and
its Practice Guide.

The map shows estimated flood extents using the modelling outputs produced for this SFRA
on the River Inwell, Grey Irwell, Ik, Medlock, Corn Brook, Mersey at Carrington and the
Manchester Ship Canal. Beyond the modelled reaches, recent EA modelling or the Flood
Zones have been used. Where climate change outlines do not exist, Flood Zone 2 was used
as a proxy to represent how flood risk might increase in the future. The SFRA modelled
reaches are shown on Figure 1.1 of the Maps Index.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on ing due to inherent di in
data resolution. Further information on Main Rivers is provided on the Environment Agency's
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled overtopping/breaching and hydraulic interactions
with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River
on the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

These maps should be used as an indication of areas in which fluvial flooding may increase

in the future. These maps should be used to apply the Sequential Test and are also useful

when reviewing which sites may require the Exception Test by Spatial Planners,
i
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Emergency planners may also find them useful while designating access and egress routes.

ing possible " future fluvial risks.

The map should be used to apply the Sequential Test and Exception Test.
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This map has been produced in accordance with PPS25: Development and Flood Risk and its
Practice Guide.

The map identifies the estimated flood hazard using the modelling outputs produced for this
SFRA. The SFRA modelled reaches are shown on Figure 1.1 of the Maps Index.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on basemapping due to inherent differences in
data resolution. Further information on Main Rivers is provided on the Environment Agency's
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled overtopping/breaching and hydraulic interactions
with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

The map should be used to apply the Sequential Test and Exception Test
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¥ This map has been produced in accordance with PPS25: Development and Flood Risk and
1 its Practice Guide.

The map identifies the estimated flood depths using the modelling outputs produced for this
SFRA. The SFRA modelled reaches are shown on Figure 1.1 of the Maps Index. The map
shows a worst case example and is useful in understanding residual risk to life for an extreme
{ event, considering climate change.

3 The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on due to inherent in
data resolution. Further information on Main Rivers is provided on the Environment Agency's
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled over g and hydraulic i i

with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

The map should be used to apply the Sequential Test and Exception Test
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This map has been produced in accordance with PPS25: Development and Flood Risk and
q its Practice Guide.

The map identifies the estimated flood hazards using the modelling outputs produced for this
SFRA. The SFRA modelled reaches are shown on Figure 1.1 of the Maps Index. The map
shows a worst case example and is useful in understanding residual risk to life for an
extreme event, considering climate change.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on due to inherent in
% data resolution. Further information on Main Rivers is provided on the Environment Agency's
website. The mapping of culverted sections of watercourse is a strategic screening only
o based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
4 studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
T A s H cover all the canal arms, but the modelled overtopping/breaching and hydraulic interactions
= '8 [ L' I ; with rivers and other waterbodies is complete and accurate as appropriate for a Strategic

57‘,7/» 7 7 = = . BAY Flood Risk Assessment.

9. / 'y / A = U 1) hy «\ ¥
?r/// 77 / -~ Sy o A\e = 4 The River Inwell between Victoria Station and Pomona Island is not shown as a Main River
599 s . on the Environment Agency's Flood Map although Flood Zones related to the river are. The
7 same approach has been taken in this SFRA.

The map should be used to apply the Sequential Test and Exception Test.
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This map has been produced in accordance with PPS25: Development and Flood Risk and
its Practice Guide.

Bl The map identifies the estimated flood depths using the modelling outputs produced for this
4 SFRA. The SFRA modelled reaches are shown on Figure 1.1 of the Maps Index.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on due to inherent differences in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled overtopping/breaching and hydraulic interactions
with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment.

1 The River Irwell between Victoria Station and Pomona Island is not shown as a Main River
on the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

The map should be used to apply the Sequential Test and Exception Test.
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This map has been produced in accordance with PPS25: Development and Flood Risk and its
Practice Guide.

The map identifies the estimated flood extents in an extreme flood event using the modelling
outputs produced for this SFRA where this has been undertaken. Beyond the modelled
reaches, either recent Environment Agency modelling or Flood Zone 2 has been used for the 1
in 1,000 year event. The SFRA modelled reaches are shown on Figure 1.1 of the Maps Index.

The Main River information shown in the SFRA is provided by the Environment
centreline data may deviate from that shown on g due to inherent
data resolution. Further information on Main Rivers is provided on the Environment Agency's
website. The mapping of culverted sections of watercourse is a strategic screening only based
upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed studies
such as site specific Flood Risk Assessment. The canals layer does not necessarily cover all
the canal arms, but the modelled overtopping/breaching and hydraulic interactions with rivers
and other waterbodies is complete and accurate as appropriate for a Strategic Flood Risk
Assessment.

Agency; the
i in

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The same
approach has been taken in this SFRA.

The map should be used to apply the Sequential Test and Exception Test.
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This map has been produced in accordance with PPS25: Development and Flood Risk and
its Practice Guide.

The map identifies the estimated flood depths during a breach of the flood defences at
defined locations on the River Irwell using the linked 1D ISIS - 2D TUFLOW modelling
outputs produced for this SFRA. Section 2.3 of the Level 2 SFRA explains how this modelling
was carried out. The map is useful in understanding the residual risk to life for a breach
event.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on ing due to inherent in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled over ing and hydraulic i i
with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

The map should be used to apply the Sequential Test and Exception Test.
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This map has been produced in accordance with PPS25: Development and Flood Risk and
its Practice Guide.

The map identifies the estimated flood depths for the defended 1 in 100 flood event and are
taken from the EA Areas Benefitting from Defences ISIS model (2009). In accordance with
PPS25 this provides an understanding of the range of residual risks associated with the
operation of the Manchester Ship Canal. It is only one of a number of risk scenarios used in
the SFRA, and together with Maps 1.14 and 1.15 provides flood information to determine a
spatial and mitigation response for development within the EA Flood Zones.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on ing due to inherent in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled overtopping/breaching and hydraulic interactions
with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment.

The River Inwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA
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This map has been produced in accordance with PPS25: Development and Flood Risk and
its Practice Guide

The map identifies the estimated flood depths for the undefended 1 in 100 flood event and
are taken from the EA Flood Zones ISIS model (2009). In accordance with PPS25 this
provides an understanding of the range of residual risks associated with the operation of the
Manchester Ship Canal. It is only one of a number of risk scenarios used in the SFRA, and
together with Map 1.13 and 1.15 provides flood information to determine a spatial and
mitigation response for development within the EA Flood Zones

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on due to inherent in
data resolution. Further information on Main Rivers is provided on the Environment Agency's
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled 1ing and hydraulic ir

with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA
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This map has been produced in accordance with PPS25: Development and Flood Risk.

The map refines the Environment Agency’s map of ‘Areas Susceptible to Surface Water
Flooding’ based on more detailed modelling outputs produced for this SFRA. This map can
be used to assess the sensitivity of surface water flooding to climate change and urban
development.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on due to inherent in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website. The mapping of culverted sections of watercourse is a strategic screening only
based upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed
studies such as site specific Flood Risk Assessment. The canals layer does not necessarily
cover all the canal arms, but the modelled overtopping/breaching and hydraulic interactions
with rivers and other waterbodies is complete and accurate as appropriate for a Strategic
Flood Risk Assessment

The River Inwell between Victoria Station and Pomona Island is not shown as a Main River on
the Environment Agency's Flood Map although Flood Zones related to the river are. The
same approach has been taken in this SFRA.

This map should be used to apply the Exception Test and to scope what the Flood Risk
Assessment should consider in its surface and the of
runoff.
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The map has been produced in with PPS25: Dy and Flood Risk and its
Practice Guide. This map shows areas that are potentially at risk from groundwater flooding
and should be used to scope suitable mitigation measures in a site specific Flood Risk
Assessment.

The Main River information shown in the SFRA is provided by the Environment Agency; the
centreline data may deviate from that shown on basemapping due to inherent differences in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website. The mapping of culverted sections of watercourse is a strategic screening only based
upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed studies
such as site specific Flood Risk Assessment. The canals layer does not necessarily cover all

3 - 4 the canal arms, but the modelled overtopping/breaching and hydraulic interactions with rivers
g h J . j‘ . 4 b S o = v & i and other waterbodies is complete and accurate as appropriate for a Strategic Flood Risk
J ‘M‘ e s — w g x . 2 i Assessment.
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The information on the map is based on Environment Agency potential groundwater rebound
areas, data from the Coal Authority, BGS drift geology mapping and Defra Groundwater
Emergence Maps.

The River Irwell between Victoria Station and Pomona Island is not shown as a Main River on

the Environment Agency's Flood Map although Flood Zones related to the river are. The same
approach has been taken in this SFRA.
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This map has been produced in accordance with PPS25: Development and Flood Risk

> The map shows the interactions between different sources of flooding. This identifies where
o further consideration of hydraulic interactions is required in site specific FRAs.

The Main River information shown in the SFRA is provided by the Environment Agency; the
il centreline data may deviate from that shown on basemapping due to inherent differences in
data resolution. Further information on Main Rivers is provided on the Environment Agency’s
website. The mapping of culverted sections of watercourse is a strategic screening only based
upon Ordnance Survey 1:10,000 mapping and should be confirmed for more detailed studies
such as site specific Flood Risk Assessment. The canals layer does not necessarily cover all

the canal arms, but the modelled overtoppir
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This map has been produced in accordance with PPS25: D P and Flood Risk and its
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Ground model

The purpose of this section of the report is to highlight any risks
associated with geotechnical studies and underground structures.

Published Geology

According to mapping by the British Geological Survey (BGS), the
site is underlain by a bedrock of Chester Pebble Beds Formation
Sandstone with no notable artificial ground recorded on the site.
There is some Made Ground on the other side of the river, North
east of the site as shown in figures below.

Geological maps from Envirocheck show there is no recorded
superficial geology covering the site as shown in figure 6.3 which
indicates the shallow depth of the sandstone bedrock.

A “fault’ is recorded as running to the south-west of the site
boundary where Albert Bridge exists. This fault is a natural
vertical bedding plane within the sandstone.

Geology 1:10,000 Maps Legends

Artificial Ground and Landslip

WMap | LexCodo Rock Name RockType | Minand Max Age
Colour

B~ it Depost
= e Ground il Depost_ | Holocen -Holocene
7 wer Vo

Superficial Geology

Map | Lex Code Rock Name
Colour

Rock Type

v Alum

Sand wih Ciay Anc

v Aluvim

GFSDD | GLACIOFLUVIAL SHEET
DEPOSITS. DEVENSIAN

o il Dovensian

01 River Torraco Depasts, 1

‘Sand and Gravel

Bedrock and

Faults

p | LoxCode Rock Name
v

RockType | Minand Max Age

cpe Ghester Pobbe Bods
Fornaton

Sandstone

WM | Mancheste Marts Formation

Mutsions

| 2 [y T
Figure 6.1 Artificial ground and lands

Previous Ground
Investigations

Based on the BGS borehole information for surrounding areas,
Geological maps and information from the borehole logs, the
geology has been identified and described in the following
sections (for BGS borehole logs refer to Appendix C).

Made Ground and Clay layer

The local borehole logs indicate there is a mix of Made Ground
and occasionally clay layers to approximately 3-4m below
ground. Made Ground is land consisting of artificial fill that has
been man made, usually from previous building work on the site.
Clays may be deposited adjacent to the River Irwell due to the

alluvial conditions which the river supports. The information
from the bore holes appears to contradict the BGS geology maps
for the site. This could be either as the BGS maps can often be
‘generalised’ or perhaps due to these bore holes not being on the
site itself.

Triassic Sandstone

The borehole record on site SJ8gNW217 shows the sandstone
bedrock to lie approximately 6m below ground level down to
143m from recorded information. This bedrock covers the whole
local area as shown in figure 6.2. It is a principle aquifer in the UK
and typically a red colour.

Itis important and pertinent to state that the river will affect the
bedrock profile very quickly along the bank and therefore these
records (for the upper levels) are indicative of the main area of
the site but not representative of the area neighbouring the river

bank.
1 2 3
SJBINW3734 SJBINW217 SJBINW218
‘unknown' AoD +27.43m AoD +28.35m AoD
—~z
i Upper New Red am
pper New Re:
£ l:l Made ground - Sandstone l:] Clay
S
s
N Red clays with
<
|:| Weathered Sandstone I:I imestones - Red Sandstone
Strong Sandstone Alternative red Red Sandstone
- and Marl - rock and clays - and Marl
B e

143 m

L
+

36.6m

Figure 6.5 Historic borehole profiles
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=3

lip

Figure 6.2 Bedrocks and Faults

~
~10.0m
=

b 670m—————F—366m—F——d487m——F214m

£

¢

N
S [ 0
Figure 6.3 Superficial Geology
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Anticipated Ground
Conditions

The geological data is not anticipated to differ significantly across
the site from the BGS bore holes taken from the surrounding
areas. However, the majority of borehole logs available are
relatively old logs from nearby sites dating back to 1950s.

There are a number of shallow bore holes taken 1955 prior to
construction of the current buildings on the site itself however
the logs are not in readable detail and are only shallow (to

circa 3-4m below ground level). This may suggest the existing
buildings on the site are built on shallow foundations rather than
piles to depth.

A a number of indicative borehole profiles can be seen in figure
6.5 with slightly varying ground conditions but it can be seen
that in general sandstone underlies all soil strata under the whole
site in general. It is recommended that more data is collected in
the next stage of the project with the use of full site specific
geoenviromental site investigations. In this way a good polarised
section through the site can be gained to validate assumptions at
this stage.

It is important to consider the erosion of sandstone on the site
due to the flow of water in the ground. Piled foundations may be
required for extra strength into the sandstone bedrock.

Borehole Grids Location relative Estimated Date

to site distance
from site
SJIBgNW3734 383320, South west som 2004
398330
SJBgNW=218 383290, West 3o0m 1918
398330
SJBgNwW=217 383309, North West Som NA
398408
SJ8gNW3289 383440, onsite on site 1955
398410
SIBgNW32g90 383420, onsite on site 1955
398380
Table 5 - Borehole records
SRR 2RA
.Slﬂfll"('n\'izﬂﬂ
.S.IF'
@& SUdshwE240
. :
‘40.9 .SJSGINWBZ@E
8{:%' .f-JsW-N|3M .s,m-arq-ﬁi_ksn .SJB'EINW5
e SISEWATT
- ®
3 2 SIRENO0 [ 4] w7
SURINWA29G
.SJB*J'NW\BI'I

Figure 6.4 Borehole location map
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6.4 Hydrogeology and
hydrology

Aquifer map legend
ologieal Classes

Principal Aguifer
Secondary A Aquifer
Secondery B Aquifer
Secondary Undifferentiated
Unproductve Srata

Unknewn

B g

Unknown (Lakes and Landslip)

—
',

5= R
" L \/é.,'
I

Figure 6.6 Superficial Aquifer Map

6.4.1 Environment Agent
Classification

The Environment Agency's new aquifer designation map indicates
that the site and surrounding area is underlain by a Principal
Bedrock Aquifer and a Secondary A superficial aquifer. Figure
6.6 also shows that there is a Secondary Undifferentiated
Aquifer lying east and directly west of the site location. A
Secondary superficial aquifer is defined by the EA as permeable
layers capable of supporting water supplies at a local rather
than strategic scale, and in some cases forming an important
part source of base flow to rivers. These are generally aquifers
formerly classified as minor aquifers. Maps indicating this
information are shown in Figures 6.6 and 6.7.

Principal Aquifers are defined by the Environmental Agency as
layers of rock or drift deposits that have high intergranular and/or
fracture permeability - meaning they usually provide a high level
of water storage. They may support water supply and/or river
base flow on a strategic scale. In most cases, principal aquifers
are aquifers previously designated as major aquifer.

As shown in Figure 6.8 this entirety of the site is defined as

a major aquifer and as such 'highly permeable’ which means

we must be mindful of residual contamination and pathways
through (possible) piling bores - refer to Section 7.6.2 for further
information.

The EA has defined Groundwater Source Protection Zones (SPZs)
for sources used in the supply of public drinking water. The site is
not located within a SPZ and the closest outer zone to the site is
approx 1km South of the site.

Figure 6.7 Bedrock Aquifer Map
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6.4.2 Groundwater Level 6.4.3 Hydrology

Groundwater levels are subjected to variations caused by The ‘lost river’ drawings have been displayed in section 8.4 of the
changes in the local drainage conditions and also by seasonal report.

effects. Perched water levels can vary seasonally and are prone
to rapid changes through heavy rain events on permeable
surfaces, accidental events (such as burst water mains) and the
introduction of new underground construction causing blockages
to natural perched water flow.

As shown in figure 6.9 the majority of the site has ‘limited
potential’ for groundwater flooding to occur with the North
Western boundary having ‘potential groundwater flooding’ for
areas of the property located below Ground level. There will be a
higher flooding risk on this boundary of the site as it is located on
It should be noted that the movement of ground water may be the River Irwell.
increased by the recorded ‘fault’ line which runs to the south-
west of the site boundary. Whilst this is beyond the site boundary
it may contribute to higher ground water velocities in the local
vicinity to the fault.

Refer to Section g for Flood Risks in the area.

There is also the potential for natural perched water flow through
the horizontal bedrock bedding layers which are on the banks of
the Irwell.

Ground water levels were not recorded on any of the immediate
logs according to the available BGS borehole information. It is
recommended that in the following stages of the project the
ground water levels are measured/monitored as part of a full site
specific geoenvironmental site investigation.

Groundwater vulnerability legend

Geological Classes Soil Classes
Hgh H) 1. 23,4
MajorAquiter Indasmedliatn () 1,2
(Highly Parmaahis)
Low

HighHi1.2.3, U

Minnr Adquifar
M;-m"mmmm { ] wwmisiem,2

Groundwater Flooding legend

OoooOom=

Low

:;:n‘]ﬁlq;‘ll}:k _— B Limited Potsniial for Groundwiter Flooding 1o Cteus

— B Fotential for Groundwator Flsoding of Proparty Situated Below Ground Lekel

HOE

. Potential for Greundwater Fiooding 1o Uecur 3t Sutface

Drift Depusit

Figure 6.8 Groundwater vunerability
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Water and Hydrology

General
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Water and Hydrology

General
{7 Specified Site £, Specified Buffer(s) ¥ Beating Refarence Point
[] slice Map 1D
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Water and Hydrology

General
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Water and Hydrology
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WASTE WATER SYMBOLOGY
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ATTENUATION VIA EXTERNAL ATTENUATION TANKS, PERMAVOID AND BLUEROOF

ROOT PROTECTION ZONE
EXISTING QVERFLOW PIPE

BASEMENT EXTENT

PODIUM

PERMAVOID ABOVE PODIUM

HO::

BENEATH THE COMMERCIAL BUILDING

BELOW GROUND ATTENUATION TANK

BLUE ROOF CATCHMENT AREA (SHOWN
INDICATIVELY)

SITE AREA: 8,120m2 (8,160m2 TO BE ATTENUATED)
COMMERCIAL BUILDING ROOF FOOTPRINT

CATCHMENT AREA OF THE PERMAVOID ABOVE

CATCHMENT AREA OF THE ATTENUATION TANK

RUNOFF FROM RIVER WALK
HARDSTANDING TO BE ATTENUATED
INTO PERMAVOID (SUBJECT TO
LEVELS). ALTERNATIVELY, A TANK
SYSTEM FOR ATTENUATION WOULD
BE REQUIRED

GREENFIELD RUNOFF RATE: 5.30 litres/sec

ATTENUATION STORAGE REQUIRED: 510m3

BASED UPON SOQFT LANDSCAPING OF
RIVERBANMK NOT ATTENUATED.
TO BE CONFIARMED WITH THE LOCAL AUTHORITY
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DISCHARGING SURFACE WATER FROM THE

TANK TO PUBLIC SEWER [BY GRAVITY) DOES NOT
SEEM VIABLE DUE TO THE PROPOSED LEVELS,
LOCATION OF THE TANK AND EXTENT OF THE
BASEMENT. A PUMPING SYSTEM MAY BE REQUIRED

TREE ROOT PROTECTION ZONES MIGHT CLASH WITH TANK

IT IS ASSUMED THAT THE RIVERBANK DOES NOT
REQUIRE ATTENUATION (960m2). HOWEVER, IT IS NOT
CLEAR IF THESE AREAS ARE CURRENTLY DISCHARGING

| POSSBLE LOCATIONGF
\ ATTEMATION TaNJ

CATCHMENT ARGA PEFMAVOID (POSTUM. FES; ATaomd i
TECHARGE MATE 20 LITRESBES [
VOLUME RECIUIRED: | Bend
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FERMAYVIID ATT VOLME 231ind

BABELDT ON 1E0mm DEER FERMANYCHD, WITH TR WO
FATIO

FROM PERMAVOID

HYDROBRAKE

NEW CONNECTION TO PUBLIC SEWER

MIGHT BE REQUIRED

AREA OF SOFT LANDSCAPING ASSUMED TO
REQUIRE ATTENUATION (INTO PERMAVOID) AT
THIS STAGE.

BASED ON A LOWEST GROUND LEVEL IN THE
AREA OF APPROX 31.610m

ATTENUATION TANK COVER APPROX 0.7m
TOP OF TANK: 30.91m

BOTTOM OF TANK: 29.41m

CATCHMENT AREA BLLIE ROOT
CISCHARGE FATE. 0.8 IJ":HEESEE

INTO THE RIVER, THEREFORE, THE LOCAL AUTHORITY
WOULD NEED TO CONFIRM WHETHER UNRESTRICTED
DISCHARGE TO THE RIVER IS ACCEPTABLE

ROOF: APFROX. 1260

LIME FEGHIFED; Tim,
APPHC Bimm WATER DEFTH

BASED ON THESE ASSUMPTION, A CONNECTION
BY GRAVITY INTO THE EXISTING 225mm DIA.
OUTFALL IS ACHIEVABLE (SUBJECT TO LEVEL

EXISTING SUBSTATION WILL BE AFFECTED BY
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i Environment
Flood risk assessment data X

Location of site: 383415/398372 (shown as easting and northing
coordinates) Document created on: 13 June 2022

This information was previously known as a product 4. Customer
reference number: GMMC266479AB/JUF627FX6AUK
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Map showing the location that flood risk assessment data has been requested for.
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How to use this information

You can use this information as part of a flood risk assessment for a planning application. To
do this, you should include it in the appendix of your flood risk assessment.

We recommend that you work with a flood risk consultant to get your flood
risk assessment.

Included in this document

In this document you'll find:

how to find information about surface water and other sources of flooding
information on the models used

definitions for the terminology used throughout

flood map for planning (rivers and the sea)

modelled data

climate change modelled data

information about strategic flood risk assessments

information about this data

information about flood risk activity permits

help and advice

Information that's unavailable

This document does not contain:

¢ flood defences and
e attributes

We aren't able to display flood defence locations and attributes as there are no formal flood
defences in the area of interest.

Page 2
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Surface water and other sources of flooding
Use the long term flood risk service to find out about the risk of flooding from:

e surface water
¢ ordinary watercourses
e reservoirs

For information about sewer flooding, contact the relevant water company for the area.

About the models used

Model name: Manchester Ship Canal 2016

Scenario(s): No defences exist fluvial, no defences exist climate change fluvial
Date: 1 May 2020

These models contain the most relevant data for your area of interest.

Terminology used

Annual exceedance probability (AEP) This refers to the probability of a flood
event occurring in any year. The probability is expressed as a percentage. For example,
a large flood which is calculated to have a 1%chance of occuring in any one year, is
described as 1% AEP.

Metres above ordnance datum (mAOD) All flood levels are given in metres
above ordnance datum which is defined as the mean sea level at Newlyn, Cornwall.

Page 3
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Flood map for planning (rivers and the

sea) Your development is in flood zone 1.

Flood zone 3 shows the area at risk of flooding for an undefended flood event with a:

e 0.5% or greater probability of occurring in any year for flooding from the sea
e 1% or greater probability of occurring in any year for fluvial (river) flooding

Flood zone 2 shows the area at risk of flooding for an undefended flood event with:

e between a 0.1% and 0.5% probability of occurring in any year for flooding from the
sea
¢ between a 0.1% and 1% probability of occurring in any year for fluvial (river) flooding

It's important to remember that the flood zones on this map:

o refer to the land at risk of flooding and do not refer to individual properties
o refer to the probability of river and sea flooding, ignoring the presence of defences
¢ do not take into account potential impacts of climate change

This data is updated on a quarterly basis as better data becomes available.
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Detailed flood map - centred on Albert bridge house, Bridge Street, Manchester.
Created on 13/06/2022 [GMMC266479AB]
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Recorded Flood outline map - centred on Albert bridge house, Bridge Street, Manchester.

Created on 13/06/2022 [GMMC266479AB]
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Modelled data

This section provides details of different scenarios we have modelled and includes the
following (where available):

e outline maps showing the area at risk from flooding in different modelled scenarios

e modelled node point map(s) showing the points used to get the data to model the
scenarios and table(s) providing details of the flood risk for different return periods

e map(s) showing the approximate water levels for the return period with the largest
flood extent for a scenario and table(s) of sample points providing details of the flood
risk for different return periods

Climate change

The climate change data included in the models may not include the latest flood risk
assessment climate change allowances. Where the new allowances are not available you
will need to consider this data and factor in the new allowances to demonstrate the
development will be safe from flooding.

The Environment Agency will incorporate the new allowances into future modelling studies.
For now, it's your responsibility to demonstrate that new developments will be safe in flood
risk terms for their lifetime.

Modelled scenarios

The following scenarios are included:

e No defences exist modelled fluvial: risk of flooding from rivers where there are no flood
defences

¢ No defences exist climate change modelled fluvial: risk of flooding from rivers where
there are no flood defences, including estimated impact of climate change

Page 6
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Model measurement map - centred on Albert bridge house, Bridge Street, Manchester.
Created on 13/06/2022 [GMMC266479AB]
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Strategic flood risk assessments

We recommend that you check the relevant local authority's strategic flood risk
assessment

(SFRA) as part of your work to prepare a site specific flood risk assessment.
This should give you information about:

the potential impacts of climate change in this catchment

areas defined as functional floodplain

flooding from other sources, such as surface water, ground water and reservoirs

About this data

This data has been generated by strategic scale flood models and is not intended
for use at

the individual property scale. If you're intending to use this data as part of a flood
risk

assessment, please include an appropriate modelling tolerance as part of your
assessment.

The Environment Agency regularly updates its modelling. We recommend that
you check the

data provided is the most recent, before submitting your flood risk assessment.

Flood risk activity permits

Under the Environmental Permitting (England and Wales) Regulations 2016
Zgzlneelopments may require an environmental permit for flood risk activities from
?r?vironment Agency. This includes any permanent or temporary works that are
Tﬁggre,rc’)r nearby a designated main river or flood defence structure.

Find out more about flood risk activity permits
Help and advice

Contact the Greater Manchester Merseyside and Cheshire Environment Agency
team at

inforequests.gmmc@environment-agency.gov.uk for:

more information about getting a product 5, 6, 7 or 8

general help and advice about the site you're requesting data for

5222M - Albert Bridge House | Appendix 7

60






aktll

5222M - Albert Bridge House | Appendix 8

383350
383400
383500

2

GREEN LINE DENOTES THE
EXTENT OF MAXIMUM WATER
LEVEL (27.30 m AOD) FOR THE
0.1% AEP EVENT (SEE TABLE 7.3
IN AKT Il FLOOD RISK ASSEMENT).

THERE IS NO CHANGE TO THE
FLOOD PLAIN STORAGE VOLUME
IN THE PROPOSED SCHEME AS
THE EXISTING RETAINING WALL
AND RIVER EMBANKMENT ARE TO
BE RETAINED.

BLUE HATCH DENOTES THE
EXTENT OF THE MAXIMUM WATER
LEVEL (25.08 m AOD) FOR THE 1%
AEP EVENT (SEE TABLE 7.3 IN AKT -

I FLOOD RISK ASSEMENT). o . = S e \\ e B

THERE IS NO CHANGE TO THE
FLOOD PLAIN STORAGE VOLUME
IN THE PROPOSED SCHEME AS
THE EXISTING RETAINING WALL : A W )
AND RIVER EMBANKMENT ARE TO o : o A\ e
BE RETAINED.. 5 G

ALBERTON
HOUSE

EXISTING PLAN

GREEN LINE DENOTES THE
EXTENT OF MAXIMUM WATER
LEVEL (27.30 m AOD) FOR THE
0.1% AEP EVENT (SEE TABLE 7.3
IN AKT 1l FLOOD RISK ASSEMENT).

398400 N
ALBERT
BRIDGE

HOUSE
(BLOCK 6)

°
TaRNAC

TS RER

38w

RAG

a7

T 43128
3134 Qi
i Oo\l .50 prcaveren
\

\
concrere b, YALWT
RUBBLE

\ s
\ iz

5. =X
W
s = >
N
5z, =l
260 o S:
e

EXTERNAL WALKWAYS ARE TO
BE BUILT ON STILTS. EXISTING
EMBANKMENT LEVELS ARE TO BE
RETAINED.

THEREFORE, THERE IS NO
CHANGE TO THE FLOOD PLAIN
STORAGE, SEE SECTION BELOW.

A lead
7/;»‘

7]/
7//
7111111]]
sy
11/1]])
//]]]/L
///

gl

' ogr ALBERT BRIDGE HOUSE e AND 0.1% AEP EVENTS

PROPOSED PLAN

MAXIMUM RIVER IRWELL WATER LEVELS FOR 1% AEP

‘ SCALE N.T.S. ‘ CAD FILENAME

o 1211212022

e FORDISCUSSION

oo DN L ceen DN | prpecrse 5222 e 5222-CSK13

L P

62



