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The Band Stand, Manchester
Flood Risk Assessment

1.0 INTRODUCTION

This flood risk assessment has been prepared on behalf of Peacock + Smith in connection with
a planning application for the construction of new residential housing of 30 properties at
Hyde Park, Manchester. The proposed site currently consists of an outdoor car sales lot and
is located along Wall Way, Manchester, M18 7LJ.

This FRA has been prepared in accordance with the general requirements of the National
Planning Policy Framework and the associated Planning Practice Guidance, both published by
the Department for Communities and Local Government. This involves the identification of
flood risk to new development(s) on the site, the possible effect of this development on flood
risk elsewhere and the investigation of the impact on the development as a result of
increased sea levels, fluvial flows and larger pluvial events due to increased impermeable
areas and climate change.

The purpose of this report is to present a site-specific assessment of flood risk based on
available information, to identify relevant flood levels affecting the site with respect to a
particular probability of flooding. The flood levels identified are dependent on the
correctness of the current conditions, as stated in this report and the prediction of future
climatic conditions implicit in the National Planning Policy Framework.

For any size of storm event, the procedure will always yield a probability that the event will
occur inany year, albeit the probability is smaller for larger events. The predicted storm event
has a probability of occurrence in any year and the derived flood level has an associated
probability of exceedance. This means that there is always a risk that property flooding could
occur one or more times in any year.

Therefore, this report should not be interpreted or relied upon as providing a guarantee
against flooding. There is always a residual risk that flooding will occur and it is not possible
to predict a zero risk of flooding.

In accordance with National Planning Policy Framework (NPPF) and the associated Planning
Practice Guidance, flood risk must be assessed for all sources including tidal (from the sea),
fluvial (from rivers), pluvial (from land), groundwater, sewer and artificial water bodies (e.g.,
reservoirs, canals, major water supply infrastructure etc.). More specifically, the development
of any site must be carried out in such a way as to mitigate any potential flood risk, both on
and off site from all sources of flooding.

The other purpose of this report is to present the surface water and foul water outline
drainage strategies for the site which have been developed by the Alan Johnston Partnership.
To demonstrate how the specific drainage requirements are to be met, the report should be
read in conjunction with the relevant drawings and supporting information, included within
the appendices.
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The drainage strategies outlined within this report, have been prepared in accordance with
BS EN 752:2017 (Drain and sewer systems outside buildings), Manchester’s Local Flood Risk
Management Strategy, Building Regulations Approved Document H (Drainage and waste
disposal), the Planning Practice Guidance and the National Planning Policy Framework
document (Department for Communities and Local Government, December 2024).

The site is located within Flood Zone 1, with a total site area under 1.0ha. Despite this, the area
iswithin a critical drainage as therefore, in accordance with DEFRA guidance, a full Flood Risk
Assessment (FRA) is required.

2.0 SITE DESCRIPTION

The proposed development currently consists of an outdoor car sales lot and the remains of
a demolished restaurant within the site boundary. The National Grid reference for the
proposed development site is SJ 89361 95957.

The location of the existing site is illustrated in Appendix A and the extent of the area to which
the application relates is also shown on the existing aerial photo, which is attached in
Appendix B. The proposed development site covers a total area of 0.626ha and is currently a
brownfield site.

The site is bounded to the north by existing green space, to the east by a reservoir, to the
south by Wall Way and to the west by a Holiday Inn car park. The site generally falls from west
to east with levels falling from 79.42mAQOD in on the western boundary to 75.18mAOD in the
north-east corner of the site towards the Gorton Lower Reservoir. An aerial photo is included
in Appendix B to illustrate the site at the present day and the topo and utility survey is
included in Appendix C.

2.1 Geology
Asite investigation conducted by our geotechnics team took borehole logs at multiple points
throughout the proposed site. These indicated made ground to depths of around 0.80m
below ground level, underlain by medium strength clay and gravel, indicating that the
deposits are that of Devensian till. Borehole logs were not taken beyond 3.40m below ground
level.

This is supported by the information taken from the British Geological Survey (BGS) 1:50,000
Bedrock geology maps. These show that the site has superficial deposits comprising of
Devensian till deposits, with the bedrock reported to be of the Chester Formation comprising
of siltstone, mudstone and sandstone.

2.2 Hydrogeology
The Environment Agency groundwater maps show that the superficial deposits are classified
as a Secondary undifferentiated aquifer. These are defined as aquifers where it is not possible
to apply either a Secondary A or B definition because of the variable characteristics of the
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rock type. These have only a minor value. The bedrock is classified as a Principal Aquifer,
defined as areas that provide significant quantities of drinking water, and water for business
needs. They may also support rivers, lakes and wetlands.

The Environment Agency groundwater maps also indicate that the development site is not
situated within a groundwater Source Protection Zone (SP2).

2.3 Hydrology
The site is located within Flood Zone 1 which is categorized by the Environment Agency as
land assessed as having less than a 1in 1,000 annual probability of river flooding (1% - 0.1%).
Therefore, the site is an area identified by the Environment Agency as at low risk of flooding
from rivers and streams.

——
3.0 PROPOSED DEVELOPMENT

The proposed development consists of the construction of a new residential scheme with 30
new dwellings, This will also include car parking spaces, highways and associated green
spaces.

To enable a viable scheme, the proposed site levels are constrained by the existing highway
to the south of the site, car park to the west and green spaces to the north and the reservoir
to the east. Therefore, site levels are likely to remain similar to the existing. The proposed
site plan is attached in Appendix D.

4.0 PLANNING POLICY

The National Planning Policy Framework (NPPF) sets out the Government’s policy on meeting
the challenges of climate change, flooding and coastal change. The NPPF states that:

“Planning plays a key role in helping shape places to secure radical reductions in greenhouse
gas emissions, minimising vulnerability and providing resilience to the impact of climate
change, and supporting the delivery of renewable and low carbon energy and associated
infrastructure. This js central to the economic, social and environmental dimensions of
sustainable development. Local planning authorities should adopt proactive strategies to
mitigate and adapt to climate change taking full account of flood risk, coastal change and
water supply and demand consideration.”

This Flood Risk Assessment proposes recommendations to facilitate the proposed
development so that it takes into account flood risk at all stages of the development.

consulting
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4.1 Sequential and Exception Test

Based on the sites location in Flood Zone 1, the development is deemed appropriate
according to NPPF therefore the development is appropriately situated and the Sequential
Test is not required.

4.2 Exception Test
NPPF classifies the development (Residential) as ‘More Vulnerable’ but as the site is
located within Flood Zone 1 the Exception Test is not required.

5.0 FORMS OF FLOODING

The National Planning Policy Framework requires all forms of flooding to be considered.

5.1 Flooding from Rivers

The Flood Risk map is included as Appendix E.

As can be seen from the Flood Risk map, the entire site is located within Flood Zone 1 and
therefore, the site is located in Flood Zone 1with a chance of flooding of less than 0.1% (or
1in1000).

The nearest designated main river is the Gore Brook, which is located 50m north of the
site. Despite this, the site is located in Flood Zone 1 and therefore the risk of flooding to
the new development from rivers is considered to be low.

5.2 Flooding from Sea

The site is not at risk of flooding from the sea. The lowest level of the site is approximately
75.180mAQOD, i.e., well above tidal flood levels.

5.3 Flooding from Land

Intense rainfall, often of short duration, that is unable to soak into the ground or enter
drainage systems can run quickly off land and result in local flooding. The Surface Water
Flooding map is included in Appendix E. It can be seen from the map that the entire site is
classified as having a low or very low risk of surface water flooding.

Therefore, the risk of flooding from overland flows due to surface water flooding is
considered to be low and as such the overall site is considered to be at low risk of flooding
from surface water/surrounding land.

5.4 Flooding from Groundwater

As outlined in Section 2.1, borehole logs were taken at multiple points through the site.
Small pockets of groundwater were found around 1.0m below ground level. Based on
information from previous sites and the fact that groundwater was found infrequently, it
is highly likely that this is perched groundwater.

alan johnston
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However, given the presence of perched groundwater, some minor flood mitigation
measures should be implemented across the site to mitigate the minor risk of
groundwater flooding. The mitigation measures should include the external ground levels
should fall away from the proposed building and the proposed finished floor level of the
building is set no lower than the existing site levels.

As such, due to the proposed mitigation measures and the fact that the site investigation
report indicates that the groundwater encountered is likely a perched water table, the site
is considered to be at low risk of flooding from groundwater.

5.5 Flooding from Sewers

A record of Public Sewers surrounding and serving the development site has been
obtained from United Utilities and this is included in Appendix G. As can be seen from the
United Utilities sewer map, there are no public sewers within the site boundary. The only
public sewer located near the site boundary is the 225mm diameter foul water sewer, which
is located south of site along Wall Way.

There has currently been no private sewers located within the site boundary though this
will need to be confirmed prior to construction. Should any sewers be found, it is likely that
these sewers are inactive as the building they were potentially serving has been
demolished.

Due to the lack of public sewers within the proposed site, the fact that the proposed
drainage networks for the site will be suitably designed and the fact that the surrounding
public sewers are maintained by United Utilities, leads to the conclusion that the site itself
is considered to have a low risk of flooding from sewers.

5.6 Flooding from Reservoirs, Canals and Other Artificial Sources

The Reservoir Flood Risk map is included in Appendix E and the closest reservoir is the
Gorton Lower Reservoir which is located 35m east of the site. With the reservoir being this
close, there are large parts of the site considered to be at risk of flooding. As such,
mitigation methods will need to be implemented into the drainage and level design to
eliminate any potential risk. This will include ensuring site levels are above peak flood
levels and the drainage network has the capacity to drain any flooding.

5.7 Flood Mitigation Measures

As outlined above the only flood mitigation measures required for the proposed site are
associated with flooding from the reservoir and possible groundwater. These are
summarised below:

@ Further liaising with the LLFA and working with historic flood data to ensure our
design is sufficient to prevent any flooding.

® The external ground levels should fall away from the proposed building.

® Proposed building finished floor level to be higher than the peak flood levels.
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6.0 PROPOSED DEVELOPMENT

6.1 Effect of Proposed Development

As previously outlined in Section 2.0, the existing site covers a total area of 0.626ha and is
a brownfield site. The pre and post development impermeable areas for the 0.626ha
development area have been assessed and are indicated on the attached drawing in
Appendix F.

The comparison between the pre and post development impermeable areas is also
summarised in the table below.

Total Development  Existing Impermeable | Proposed Impermeable

Site Area (ha) INCEIGE)) INGCEIGE))

0.626 0.328 0.388

Therefore, the changes to the existing site will increase the volume of impermeable areas
and as such, the proposed development will lead to an increase in the;

® Volume of surface water ponding on the site

® Volume of surface water runoff leaving the site or discharging into surrounding
areas

@ Peak discharge rate from the site.

Accordingly, site-wide drainage systems are required to drain the foul and surface water
flows arising from the proposed development. Where possible, any existing drainage
networks should be utilised. Appropriate design and construction of these systems as set
out in Section 5.3 should ensure that there is no increase in offsite flood risk that would
otherwise impact downstream areas.

6.2 Existing Drainage Systems

As can be seen in the public sewer maps, attached in Appendix G, there are no public
sewers located within the site boundary. The nearest public sewer is a 225mm diameter
foul water sewer south of site within Wall Way. The sewer maps also indicate surface and
combined water sewers within the area but nothing close enough to our site that would
warrant any consideration.

At the time of this report being issued, there is no information available in regards to
existing private sewers located within the site boundary. However, given there are still hard
standing car park areas on site as well as the remains of an old restaurant, it is highly likely
that there are some remaining private sewers on site. This has been further confirmed by
manhole covers being identified on both the topographic survey and evidence of drainage
collection features on site.

Further CCTV surveys should be carried out to confirm the extent and layout of the existing
private sewers. Should any of these sewers prove to provide an already existing outfall for
the site then the drainage network should be resigned to utilise this outfall. Based on the

alan johnston
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proposed site layout being notably different from the existing site layout, it is anticipated
that the majority of the on site sewers are to be abandoned.

6.3 Proposed Drainage Strategy

As outlined above in Section 5.1, site-wide drainage systems are required to drain the foul
and surface water flows arising from the proposed development. The proposed drainage
systems must ensure that there is no increase in offsite flood risk that would otherwise
impact downstream areas.

6.3.1 Surface Water Drainage
The Building Regulations - Approved Document H (2015) details a hierarchy of potential
methods for disposing of surface water as shown below in order of preference:

Discharge via infiltration

Discharge to watercourse
Discharge to surface water sewer
Discharge to combined water sewer

2888

Considering the hierarchy above, the surface water network for the proposed site should
infiltrate where possible.

A site investigation conducted by our geotechnics team took borehole logs at multiple
points throughout the proposed site. Each of them indicating made ground on the surface
underlain by clay between 1.00m and 3.00m below ground level. The impermeable ground
indicates that infiltration is not possible and as such can be ruled out as feasible. In
Appendix K, an assessment of infiltration testing is listed, showing no infiltration of water.

As the possibility of infiltration has been ruled out by a site investigation, the intention for
the development would be to discharge to waterbody. The nearest waterbody is the Gorton
Lower Reservoir, which is located 35m east of site. Given how relatively close the reservoir
is and the lack of public surface water sewers around the site, it would be deemed
appropriate to outfall into the waterbody. This point of discharge has also been
recommended by United Utilities, in the pre development advice (App H).

Further discussions with the LLFA and EA are required to confirm the suitability of this
connection as well as acquiring the relevant third party permissions to build the
connection. If the third party agreement cannot be reach, an alternative outfall should be
sought. There may also be additional water quality requirements which will affect the final
design. If further site investigations show any existing outfalls into the reservoir, the
drainage should be redesigned to utilise this outfall. As this will reduce the amount of
construction required and remove any potential risk associated with building a new outfall
pipeline and headwall into a reservoir. This point of outfall is preferred by United Utilities
as shown in the pre-development response in Appendix H.

While every effort to utilise any suitable existing systems should be made, the drainage
systems should be designed to suit the proposed site layout and topography which aims
to provide an efficient design.

consulting
engineers

21°° August 2026



The Band Stand, Manchester

In line with the Design and Construction Guidance (DCG), the requirements for the design
of a new surface water drainage systems are as follows:

@ Below ground piped drainage to be sized to accommodate the 1in 2 year (50% AEP)
design storm without surcharge.

® System to be designed not to flood any part of the site in a1in 30 year (3% AEP)
design storm.

@ For events in exceedance of the 1in 30 year design storm and up to and including
the 1in 100 year event, site drainage and topography should be designed where
practicable to route surface water run-off away from buildings to safe above-
ground storage areas on site, thereby preventing this run-off from leaving the site
and increasing flood risk elsewhere.

For each design case described above, the design storm is the critical storm duration for
the site conditions. In the 1in 100 year design storm, a 45% increase in the peak rainfall
intensity is applied, to allow for the estimated worst case impacts of climate change.

This is in accordance with the Manchester City Councils Local Flood Risk Management
Strategy (LFRMS), which updates previous climate change allowances outlined in the
National Planning Policy Framework.

In line with common practice, it is proposed the surface water discharge from the
proposed development should mimic that from the existing site.

Although the existing site would be classified as a brownfield site, as the network is out
falling into a waterbody it is anticipated that additional flow restrictions will be required.
Therefore the current network has been designed to mimic existing greenfield flow rates.
Further discussions with the LLFA and any relevant bodies will be required to confirm the
maximum allocated flow rate.

An assessment of the existing surface water run-off from the greenfield site has been
completed using the ICP SuDS method within Micro Drainage. Using the total site area of
0.626ha, the existing greenfield run-off rates were calculated. The greenfield runoff
assessment is attached in Appendix | and the results summarised within the table below.

Rainfall Return Period Existing Greenfield
(years) Runoff Rate (L/s)
1Year 4.6
Qbar (2 Year) 5.3
30 year 8.3
100 year 9.5

Given the minimal greenfield discharge rates associated with the development area, it is
envisaged that very small orifice dimeters would be required to achieve these discharge

alan johnston
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rates. Therefore, it is anticipated that larger discharge restrictions are required to reduce
the risk of blockages and therefore the maintenance burden, resulting from the small
orifice diameters.

While the Design and Construction Guidance (DCG), indicates that a 50mm orifice
diameter may be utilised on sites where the design of the upstream system prevents
debris entering the system. However, the only applicable debris prevention that can be
applied to the runoff from the roof areas is to install catchpits upstream of the flow
control. Therefore, the Design and Construction Guidance (DCG), indicates that a
minimum opening size of 100mm diameter is more applicable to this development.

As such, it is proposed to restrict the surface water runoff to a maximum discharge
restriction of 5.3 L/s for all rainfall events up to and including the 1in 100 year +45% climate
change event, in compliance with the Greenfield Qbar rate and this will provide a minimum
of a100mm diameter orifice size.

Therefore, the maximum surface water discharge rate for the site should be 5.3 L/s. As
such, the surface water drainage system is to be designed to restrict the discharge to 5.3
L/s, for all rainfall events up to and including a 1in 100 year return period + 45% climate
change design storm.

As seen in the Outline Drainage Strategy Drawing attached in Appendix J, the attenuation
storage will be provided in the form of oversized pipework and a cellular attenuation tank,
the granular drainage blanket below the areas of permeable paving and also the surface
water drainage network itself, with a vortex flow control device used to restrict the
discharge rate to the required 5.3 L/s discharge rate, indicated above.

The surface water drainage calculations have also been included within Appendix J and as
can be seen the proposed surface water drainage and attenuation storage prevent any
flooding for all rainfall events up to and including the 1in 100 year + 45% climate change
event and also meet the discharge restriction above. This is summarised in the table below.

Rainfall Return Existing Greenfield = Proposed Calculated
Period (years) Runoff Rate (L/s) Discharge Rate (L/s)
1year 4.6 3.0
2 year (Qbar) 53 3.0
30 year 83 4.1
100 year 9.5 5.1

As can be seen from the Drainage Strategy Drawing attached in Appendix J, the surface
water drainage collects the runoff from the site area via permeable paving, linear drainage
channels and rainwater downpipes and conveys the surface water runoff to the north-east
of the proposed site.
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Here the surface water runoff is restricted to a maximum discharge rate of 5.3 L/s, via a
flow control device prior to discharging into the Gorton Lower Reservoir. The surcharged
runoff is attenuated with the proposed granular drainage blanket below the areas of
permeable paving and also within a below ground cellular attenuation tank.

The surface water drainage calculations, attached in Appendix J, also indicate that the
maximum discharge rate of 5.3 L/s is achieved for all rainfall events up to and including the
1in 100 year +45% climate change event and that the granular drainage blanket below the
areas of permeable paving, the below cellular attenuation tank and proposed surface water
drainage network itself prevent any flooding from the system, for all rainfall events up to
and including the 1in 100 year +45% climate change event.

6.3.2 SuDS Summary
As outlined within the summary table below, all SuDS techniques have been considered for
this development;

Suitable for This

SuDS Technique
q Development?

Reasoning

Green Roof X Not suitable due to lack of available roof area.

Rainwater Harvesting Impractical due to lack of demand for greywater.

Basins & Ponds Unsuitable due to lack of available space.

Filter Strips & Swal
Her Strips coowales of available space.

Infiltration Techniques Unsuitable due to infiltration being unsuitable.

X
X
% Unsuitable due to infiltration being unsuitable and lack
X

Unsuitable due to infiltration being unsuitable but non-

P ble Surf ) .
ermeabie surtaces infiltration permeable paving included where possible.

Tanked/Piped Systems ‘/ Suitable and incorporated.

Green roof areas have been considered but due to numerous reasons, such as; areas of
plant and equipment on the roof areas maintenance access and lack of suitable roof areas,
the use of green roofs has been discounted.

Rainwater harvesting was also considered but due to a lack of greywater demand, it has
been deemed as impractical to include a rainwater harvesting system.

Due to the lack of space available across the site, the use of basins and ponds to attenuate
the surcharged surface water runoff has been discounted. The use of filter drains/strips
and swales have also been considered but due infiltration being unsuitable and the lack of
available space across the site, these SuDS techniques have also been deemed as
unsuitable.

As previously discussed in Section 5.3.1 infiltration is not feasible across the site and
therefore the use of infiltration SuDS techniques is not possible. However, the use of non-
infiltration permeable surfaces such as permeable paving has been incorporated, where
possible.
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Finally, the use of oversized pipe networks and below ground attenuation tanks have been
deemed as a suitable solution to attenuate the surcharged surface water runoff and as
such have been incorporated within the design.

6.3.3 Water Quality Assessment

Managing the water quality of the surface water runoff from the proposed development is
important to ensure that the receiving surface waters or groundwater are well protected.
Generally, this can be achieved through the use of well-designed SuDS systems which
provide treatment and pollution removal to the surface water runoff.

Standard S3 of the Statutory National Standards for Sustainable Drainage Systems (2018)
details the water quality management and addresses the drainage design requirements to
minimise the potential pollution risk.

As the proposed development consists of roof areas, residential car park with infrequent
use (< 300 traffic movements/day), in accordance within Table G3.2 of the Statutory
National Standards for Sustainable Drainage Systems (2018) the pollution hazard level is
low and as such the simple index approach can be used to assess the treatment
requirements for the low risk of pollution.

The simple index approach is outlined within Chapter 26 of CIRIA Report C753 - The SuDS
Manual. Therefore, using Table 26.2 and applying the proposed site description above,
results in the pollution hazard indices being; TSS - 0.5, Metals - 0.4 and Hydrocarbons - 0.4.

Assessing this against Table 26.3 of CIRIA Report C753 - The SuDS Manual using the
proposed areas of non-infiltration permeable paving, results in the mitigation indices
being greater than the pollution hazard indices identified above. The use of the non-
infiltration permeable paving results in mitigation indices of; TSS - 0.7, Metals - 0.6 and
Hydrocarbons - 0.7, which is sufficient on its own.

Therefore, as the mitigation indices are equal to or greater than each of the pollution
hazard indices, the use of the non-infiltration permeable paving is deemed acceptable
from a pollution mitigation perspective and as such complies with the water quality
requirements of Standard S3 of the Statutory National Standards for Sustainable Drainage
Systems (2018).
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6.3.4 Foul Water Drainage
Foul water drainage disposal is set out in Part H of the Building Regulations in order of
priority the preferred methods are;

1. Public sewer
2. Septic tank
3. Cesspool

The foul water system shall be designed in accordance with;

@ BSEN 752:2017 (Drain and sewer systems outside buildings)

@ Design and Construction Guidance (DCG)

@ National Planning Policy Framework document (Department for Communities and
Local Government, December 2024).

@ Planning Practice Guidance

@ BS EN12056-2:2000 (Drainage systems inside buildings)

@ Building Regulations Approved Document H, Drainage and waste disposal. (Office
of the Deputy Prime Minister, December 2015).

As can be seen in the Drainage Strategy Drawing, attached in Appendix J, the proposed
foul water drainage will collect the foul runoff from the proposed development and convey
it to the south of the proposed site. From here it will discharge into the existing foul water
public sewer along Wall Way. The United Utilities sewer map shows Manhole 3901 adjacent
to site which will provide an appropriate connection point. This has also been
recommended by United Utilities in their pre development response within Appendix H.

The existing drainage system immediately to the south of the site offers a prominent point
of connection, as it likely previously captured Foul flows from the Bandstand Pub. The F.W
will discharge into this drainage system, if it can be proven as connecting to the sewer
system along Wall Way.

It is envisaged that the foul drainage will discharge at unrestricted rates into the existing
public foul water sewer. A section 106/104 application will be required to connect into the
public sewer.

alan johnston
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7.0 FUTURE MANAGEMENT & MAINTENANCE

The proposed drainage solution uses SUDS techniques in accordance with the CIRIA SUDS
Manual C753. The surface water run-off from the proposed development is restricted using a
vortex flow control device and the attenuated run-off is stored using a below ground cellular
attenuation tank and permeable paving.

It is envisaged that the following components have been or will be included within the
drainage strategy for the proposed development:

Inspection chambers, manholes and catchpits.
Pipes.

Drainage channels and gullies.

Vortex flow control device.

Cellular attenuation tank.

Permeable paving.

A suitable maintenance strategy should be adopted to ensure the drainage network is
cleaned regularly and the routine maintenance and cleansing regime should be documented.

It is assumed that the proposed drainage will remain private and therefore maintenance of
the surface and foul water drainage systems will be the responsibility of Peacock + Smith or
an on-site facilities management team, employed by Peacock + Smith.

As such, the maintenance of the specified SuDS and a copy of the final construction drainage
layout, should be included within the developments Operation and Maintenance Manual and
should be detailed in accordance with the CIRIA SuDS Manual C753, as per the operation and
maintenance guidance outlined below.

7.1 General Maintenance & Inspection Requirements

® No work shall be carried out on the drainage system without permission from a
nominated person, who has access to information/a working knowledge of the
system.

® Maintenance/inspection work shall be carried out in a safe/planned manner.

@ All work is to be carried out by competent persons suitably trained and equipped
in accordance with current statutory safe working policies.

® Entry into confined spaces shall be kept to a minimum and be restricted to suitably
qualified/equipped persons working in accordance with current statutory safe
working policies.

® Drainage systems shall be inspected on a regular basis or should any problems be
suspected. Any debris/defects discovered shall be recorded and a programme of
cleaning/ repair initiated. Urgent repairs/cleaning shall be actioned as soon as
practicable.

® |t is recommended that the drainage system is inspected as a minimum twice a
year, with the system also being inspected after any major storm event.

@ Clearing of the drainage system can be achieved by a number of methods
depending on the nature of the work;

o Rodding - Manual/Mechanical with flexible rods.

consulting
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The Band Stand, Manchester

o Jetting - High pressure water jetting.
o Plunging.

7.2 Inspection Chambers, Manholes and Catchpits

The appropriate health and safety equipment must be used when accessing
manholes/catchpits. Confined space certificates must be held by any personnel entering
a manhole and the appropriate permits should be obtained from the Maintenance
Manager prior to any access. The following operations should be carried out annually.

® Covers of inspection chambers and manholes shall be removed and the sides,
benchings and channels cleared.

® Accumulated deposits of silt in inspection chambers, catchpits and manholes shall
be removed. Any traps shall then be plunged and thoroughly flushed out with clean
water. This should be completed in Autumn, after leaf fall.

® Mainand branch drains shall be cleared as required and afterwards be flushed with
clean water. Any obstructions found shall be removed and not flushed down the
system.

® Covers of inspection chambers, manholes and catchpits shall be replaced, bedded
in suitable grease or other sealing material as required and bolted/locked down as
appropriate. Missing bolts and broken items shall be replaced in accordance with
the manufacturer’s details.

7.3 Pipes

Regular inspection and maintenance are important to identify areas which may have
become obstructed/clogged and may not be draining correctly, as failure to do so would
expose the development to a greater level of flood risk.

Pipes are proprietary products and therefore the materials used can vary across the site.
As such, where used the manufacturer’'s recommendations should be followed. Access for
maintenance of the pipes is provided through inspection chambers and manholes. The
Pipes are proprietary products and therefore the materials used can vary across the site.

Maintenance
Schedule

Required Action Typical Frequency

. . . Monthly for 3 months, then six-
Inspect for evidence of poor operation via water .
. . . monthly intervals. Also, 48
Regular levels. If required take remedial action.
8 hours after large storms.
Maintenance - -
Check and remove large debris and/or vegetation )
. Monthly or as required.
growth near pipe runs.
Rod through poorly performing runs as initial )
. .g P YP 9 As required.
remediation.
Remedial If continued poor performance jet and CCTV .
. ) As required.
Actions survey poorly performing runs.
Seek advice as to remediation techniques As required, if above actions do
suitable for the type of performance issue. not improve performance.
Initial Inspection should be provided as post N/A
construction CCTV survey.
Monitoring Inspect/check all inlets, outlets and overflows to Monthly for 3 months, then six-
ensure they are in good condition and operating monthly intervals. Also, 48
as designed. hours after large storms.

alan johnston
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As such, where used the manufacturer’s recommendations should be followed. Access for
maintenance of the pipes is provided through inspection chambers and manholes. The
below table sets out the maintenance schedule for the pipe components of the proposed
drainage systems.

7.4 Drainage Channels and Gullies

Channels and gullies should be inspected and cleaned in accordance with the
manufacturer’s details. Channel units can be cleaned through the use of a high-pressure
hose; this can be fed into the channel system through access units strategically placed
along the channel run. The throat section of channel units should be kept clear at all times
to ensure uninterrupted flow of surface water into the drainage channel and any debris
within the throat should be removed.

Locking bolts should be replaced and sufficiently tightened, taking care that the bolt
heads do not stand above the top surface of the cover or grate. If covers are allowed to
move within their frame, this may cause damage to the frame or seating. The below stable
sets out the maintenance schedule for the drainage channel and gullies components of
the proposed drainage systems.

Maintenance
Schedule

Required Action Typical Frequency

Litter and debris removal. Monthly or as required.

Check and remove large debris and/or vegetation | Monthly or as required.

Regular growth near pipe runs.

Maintenance Inspect for evidence of poor operation and/or Monthly for 3 months, then six-
weed growth. If required take remedial action. monthly intervals. Also, 48
Inspect silt accumulation rates and establish hours after large storms.

appropriate brushing frequencies.
Inspect access/outlet boxes and rod through

) poorly performing channels and outlets as initial As required.
Remedial -
. remediation.

Actions - . - - - -
Seek advice as to remediation techniques As required, if above actions do
suitable for the type of performance issue. not improve performance.

. L . Monthly for 3 months, then six-
L Initial Inspection including channel outlet boxes .
Monitoring monthly intervals. Also, 48

and gully sumps.

hours after large storms.

7.5 Vortex Flow Control Device

Regular inspection and maintenance is important to identify if the vortex flow control
device has become obstructed/clogged and may not be functioning correctly, as failure to
do so would expose the development to a greater level of flood risk.

Vortex flow control devices are proprietary products and therefore can vary from
manufacturer to manufacturer. As such, where used the manufacturer’s recommendations
should be followed.

consulting
engineers
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Normally, little maintenance is required as there are generally a vortex flow control
device has no moving parts.

If blockages occur they tend to do so at the intake of the vortex flow control device.
Vortex flow control devices are generally fitted with a pivoting by-pass door, which
allows the manhole chamber to be drained down should blockages occur.

The smaller type conical units, below the minimum recommended size, are also
supplied with rodding facilities or vortex suppressor pipes as standard.

Following installation of the vortex flow control device it is vitally important that
any extraneous material i.e. Building materials are removed from the unit and the
chamber.

After the system is made live, it is recommended that each unit be inspected
monthly for three months and thereafter at six monthly intervals with hose down if

required. Units should also be inspected within 48 hours after large storms.

7.6 Cellular Attenuation Tank
Regular inspection and maintenance is important to identify if the inlets/outlets have
become obstructed/clogged and may not be functioning correctly, as failure to do so
would expose the development to a greater level of flood risk.

The maintenance requirements for cellular attenuation tanks are outlined within Table 21.3
of the CIRIA SUDS Manual C753. An extract of that table is given below to set out the
maintenance schedule for the cellular attenuation tank component of the proposed

drainage systems.

TABLE Operation and maintenance requirements for attenuation storage tanks
21.3

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

Monthly for 3 months, then
annually

Remove debris from the catchment surface (where it

Regular maintenance

Month
may cause risks to performance) L
For systems where rainfall infiltrates into the tank
from abowve, check surface of filter for blockage
{ kage by Annually

sediment, algae or other matter; remove and replace
surface infiltration medium as necessary.

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

Annually, or as required

Remedial actions Repairirehabiiitate inlets, outlet, overflows and vents | As required
Inspect/check all inlets, outlets, vents and overflows
to ensure that they are in good condition and Annually
Monitoring operating as designed
Survey inside of tank for sediment build-up and ;
e b . S Every 5 years or as required

remove if necessary

alan johnston
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7.7 Permeable Paving

The maintenance requirements for permeable paving is covered under the previous
pavements section within the CIRIA SUDS Manual C753. As such, the maintenance
requirements for permeable paving are outlined within Table 20.15 of the CIRIA SUDS
Manual C753. An extract of that table is given below to set out the maintenance schedule
for the permeable/porous tarmac component of the proposed drainage systems.

TABLE Operation and maintenance requirements for pervious pavements
20.15

Regular maintenance

Brushing and vacuuming (standard
cosmetic sweep over whole surface)

Once a year, after autumn leaf fall, or
reduced frequency as required, based on
site-specific observations of clogging or
manufacturer’s recommendations — pay
particular attention to areas where water
runs onto pervious surface from adjacent
impermeable areas as this area is most
likely to collect the most sediment

Occasional maintenance

Stabilise and mow contributing and
adjacent areas

As required

Removal of weeds or management using
glyphospate applied directly into the weeds
by an applicator rather than spraying

As required — once per year on less
frequently used pavements

Remedial Actions

Remediate any landscaping which,
through vegetation maintenance or soil
slip, has been raised to within 50 mm of
the level of the paving

As required

Remedial work to any depressions,
rutting and cracked or broken blocks
considered detrimental to the structural
performance or a hazard to users, and
replace lost jointing material

As required

Rehabilitation of surface and upper
substructure by remedial sweeping

Every 10 to 15 years or as required (if
infiltration performance is reduced due to
significant clogging)

Monitoring

Initial inspection

Monthly for three months after installation

Inspect for evidence of poor operation
and/or weed growth — if required, take
remedial action

Three-monthly, 48 h after large storms in
first six months

Inspect silt accumulation rates and Annually
establish appropriate brushing frequencies
Monitor inspection chambers Annually

It should be noted that the Main Contractor should provide a Verification Report, including
photographic evidence, to demonstrate that the drainage has been constructed as per the
design drawings. As-built drawings should as be supplied by the Main Contractor, where
the construction of the drainage varies from the design construction status drawings.

20
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8.0 CONCLUSIONS

Even though the site is located within Flood Zone 1 but and the site area is less than
1.0ha, a Flood Risk Assessment is required due to the site being located in a critical
drainage area.

The site investigation report indicates that the underlying strata consists of
impermeable clays. Therefore, due to the underlying impermeable strata, infiltration
is not suitable for the proposed development.

As the possibility of infiltration has been ruled, the intention for the development
would be to discharge to waterbody. The nearest waterbody is the Gorton Lower
Reservoir, which is located approximately 35m east of the site. Because of the short
distance between the reservoir and site and the lack of public surface or combined
water sewer near site, discharging to waterbody has been deemed practical.

Even though the existing site is currently a brownfield site, the LLFA will likely require
the proposed surface water runoff rates to be restricted to as close as reasonably
practicable to the existing greenfield run off rates given the network is out falling into
a waterbody.

Given the minimal greenfield discharge rates associated with the small development
area, very small orifice dimeters would be required to achieve the minimal discharge
rates. Therefore, it is anticipated that larger discharge restrictions are required to
reduce the risk of blockages and therefore the maintenance burden, resulting from
the small orifice dimeters.

While the Design and Construction Guidance (DCG), indicates that a 50mm orifice
may be utilised on sites where the design of the upstream system prevents debris
entering the system. Given the only applicable debris prevention that can be applied
to the runoff from the roof areas is to install catchpits upstream of the flow control
and the fact that there are linear drainage channels being used, the DCG, indicates
that a minimum orifice diameter of 100mm is more applicable to this development.

The proposed surface water drainage collects the runoff from the site area via
permeable paving, linear drainage channels and rainwater downpipes and conveys the
surface water runoff to the north-east of the proposed site. Here it will be restricted
prior to discharging into the Gorton Lower Reservoir via a new headwall.

Using a vortex flow control device, the surface water discharge is to be restricted to
the maximum discharge rate of 5.3 L/s, for all rainfall events up to and including the
100 year + 45% climate change design storm.

The surcharged runoff is to be stored using a below ground cellular attenuation tank,
the granular drainage blanket below the areas of permeable paving and the proposed
surface water drainage network itself. The surface water drainage network prevents
any flooding for all rainfall events up to and including the 1in 100 year + 45% climate
change rainfall event.

alan johnston
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® Further detailed discussions with the Lead Local Flood Authority and United Utilities
should be completed to ensure agreement of the surface water discharge rate and the
overall approach.

® The proposed foul water drainage will collect the foul runoff from the proposed
building and convey it to the south the proposed site, where it discharges into the
existing drainage system serving the previously development, then discharging into
the existing 225 public foul water sewer, located along Wall Way. It is envisaged that
the foul drainage will discharge at unrestricted rates into the existing public
combined water sewer. A Section 106/104 agreement with United Utilities will be
required to ensure agreement of the proposed foul water connection to the public
drainage.

® Further detailed discussions with the Lead Local Flood Authority, the EA and United
Utilities should be completed to ensure agreement of the foul water drainage
strategy.

9.0 RECOMMENDATIONS

® CCTV surveys should confirm the location, levels and other details of the existing
public and private drainage and should also confirm any existing connections from the
existing private drainage into the existing public drainage.

@ Third party agreements should be agreed prior to the confirmation that the proposed
surface water headwall into the Gorton Lower Reservoir is a suitable outfall point.

@ The extent of required mitigation methods should be further explored to ensure that
the site is safe from all forms of flooding.

consulting
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Appendix A — Site Location Plan
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Appendix B — Aerial Photo
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The Band Stand, Manchester

Appendix C — Topographic Survey
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Appendix D — Proposed Site Plan
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Appendix E — Flood Maps
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Appendix F — Pre & Post Development Impermeable Areas Drawing
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Appendix G — United Utilities Public Sewer Maps
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Appendix H — United Utilities Pre-Dev Response
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United
WASTEWATER PRE-DEVELOPMENT ENQUIRY Utilities

Water for the North West

United Utilities Grasmere House, 2nd Floor
Lingley Mere Business Park

Great Sankey

Warrington

WAS 3LP

Response Date: 08/04/2025

Dear Jamie
Pre-Development Enquiry for The Band Stand, M18 7LJ
UU Reference Number: 07258694

We have assessed your application based on the information provided. This pre-development advice
on your drainage strategy will be valid for 12 months. Your strategy will need review by other
authorities as part of the planning process. We advise conducting necessary site investigations to
confirm viability of your proposals.

Modelled Flood Risk

| can confirm that we do not have modelled flood risk within the vicinity of the proposed
development.

Please note that our modelling data is indicative, and only representative of the 1:100year storm
event.

Please see comment 2 of the attached guidance sheet

Asset Protection

1. We have reviewed our records and can confirm that there does not appear to be any
charted public sewers located within the boundary of the proposed development.

Please see comment 3 of the attached guidance sheet and Working Near Our Pipelines Guidance
document

Foul Water
Foul flow from this site will be allowed to drain into the public foul water sewer system.

Our preferred point of discharge would be to the 225mm foul sewer located south of your proposed
development at an unrestricted rate.

Manhole reference SJ89953901, Grid reference 389345, 395908

Please see the images on page 3 for clarification




United
WASTEWATER PRE-DEVELOPMENT ENQUIRY Utilities

Water for the North West

Surface Water

Follow the National Planning Policy Guidance drainage hierarchy andPpovide evidence for
discounting higher options before considering public sewer discharge. Consult the Lead Local Flood
Authority regarding surface water concerns.

Please see comment 4 within the guidance sheet

Infiltration

Please see comment 4 within the guidance sheet

Waterbody

If an evidence based assessment has been carried out and confirms that infiltration is not feasible,
we recommend that you contact the Lead Local Flood Authority and/or Environment Agency to
discuss a point of discharge to the open watercourses located at various locations around the
development boundary.

We would encourage you to engage with any third-party landowner and riparian owner to agree
access and discharge rights to the water body if this is not in your ownership.

Public Sewer

At this stage, United Utilities will not consider a surface water discharge into the foul
sewer system due to the viable watercourses within the vicinity of the development.

Site Images
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A Alan Johnston Partnership File: S.W Network 21.08.26.pfd | Page 1
& Network: Storm Network 1 225-002
‘:; =) Ca Useway John Marshall Bandstand

21/08/2026 S.W Network
Simulation Settings
Rainfall Methodology ~ FSR Skip Steady State v/
Rainfall Events  Singular Drain Down Time (mins) 240
FSR Region  England and Wales Additional Storage (m3/ha)  20.0
M5-60 (mm) 18.000 Starting Level (m)
Ratio-R  0.360 Check Discharge Rate(s) v/
Summer CV  1.000 Check Discharge Volume v/
Winter CV 1.000 100 year 360 minute (m3)
Analysis Speed  Normal
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
Return Period  Climate Change Additional Area  Additional Flow
(years) (CC %) (A %) Q%)
1 0 10 0
2 0 10 0
30 0 10 0
100 45 10 0
Pre-development Discharge Rate
Site Makeup  Greenfield Growth Factor 30 year  1.95
Greenfield Method ~ TH124 Growth Factor 100 year  2.48
Positively Drained Area (ha) Betterment (%) O
SAAR (mm) QBar
Soil Index 1 Qlyear (I/s)
SPR  0.I10 Q30 year (I/s)
Region 1 Q100 year (I/s)
Growth Factor 1year 0.85
Pre-development Discharge Volume
Site Makeup  Greenfield Return Period (years) 100
Greenfield Method ~FSR/FEH Climate Change (%) 0
Positively Drained Area (ha) Storm Duration (mins) 360
Soil Index 1 Betterment (%) O

SPR
CWI

0.10

PR
Runoff Volume (m3)

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd
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File: S.W Network 21.08.26.pfd | Page 2
Network: Storm Network 1 225-002

John Marshall Bandstand
21/08/2026 S.W Network

Link

1.000
1.001
1.002
1.003
1.004
1.005

Rainfall Methodology
Return Period (years)
Additional Flow (%)
FSR Region

M5-60 (mm)

Ratio-R

Ccv

Time of Entry (mins)

Area

(ha)

0.173
0.060
0.071
0.017
0.067
0.000
0.000

Name

~N O Ul AW N

Vel
(m/s)

Name

1.000
1.001
1.002
1.003
1.004
1.005

1717
L717
L717
1717
0.826
0.826

Design Settings

Length
(m)
10.607
31.517
11.446
20.122
11.760
34.914

Slope
X))
400.0
400.0
400.0
400.0
147.0
147.0

Link

1.000
1.001
1.002
1.003
1.004
1.005

Dia
(mm)
1050
1050
1050
1050
150
150

FSR Maximum Time of Concentration (mins)  30.00
1 Maximum Rainfall (mm/hr)  50.0
0 Minimum Velocity (m/s) 1.00
England and Wales Connection Type  Level Soffits
18.000 Minimum Backdrop Height (m) 0.200
0.357 Preferred Cover Depth (m) 1.200
1.000 Include Intermediate Ground v/
5.00 Enforce best practice design rules v/
Nodes
TofE Cover Diameter  Easting Northing Depth Invert
(mins) Level (mm) (m) (m) (m)  Level
(m) (m)
5.00 78.067 2700  389349.892  395943.384 3.725 74342
5.00 78.270 2700  389340.705 395948.685 3955 74315
500 786l 2700 389356.493  395975.962 4375 74.236
5.00 78.654 2700  389356.605 395987.407  4.447 74.207
5.00 78.254 2700  389366.706 396004.810  4.097  74.157
77.560 1350  389378.348 396006.472 3483  74.077
75.500 1350 389408.929  396023.319 1.661 73.839
Links (Results)
Cap Flow US DS ZArea XAdd Pro Pro
(I/s)  (UUs) Depth Depth (ha) Inflow Depth Velocity
m  (m) W)  (mm)  (m/s)
1486.3 28.9 0.173 0.0 99 0.698
1486.3 38.0 0.233 0.0 113 0.756
1486.3 49.1 0.304 0.0 128 0.815
1486.3 51.0 0321 0.0 130 0.825
14.6 0.0 0.388 0.0 0 0.000
14.6 0.0 1511 0.388 0.0 0 0.000
Pipeline Schedule
Link USCL USIL USDepth DSCL DSIL
Type m m  (m)  (m)  (m)
Circular Default Sewer Type — 78.067  74.342 78270 74315
Circular_Default Sewer Type 78270  74.315 78.6011  74.2306
Circular_Default Sewer Type ~ 78.611  74.236 78.654  74.207
Circular_Default Sewer Type  78.654 74.207 78254 74157
Circular_Default Sewer Type 78254 74157 77560  74.077
Circular_Default Sewer Type  77.560 74.077 75500  73.839
Dia Node MH DS Dia Node MH
(mm)  Type Type Node (mm)  Type Type
2700 Manhole Adoptable 2 2700 Manhole Adoptable
2700 Manhole Adoptable 3 2700 Manhole Adoptable
2700 Manhole Adoptable 4 2700 Manhole Adoptable
2700 Manhole Adoptable 5 2700  Manhole Adoptable
2700 Manhole Adoptable 6 1350 Manhole Adoptable
1350 Manhole Adoptable 7 1350 Manhole Adoptable

DS Depth
(m)

1511

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd




A Alan Johnston Partnership File: S.W Network 21.08.26.pfd | Page 3
& Network: Storm Network 1 225-002
‘:; =) Ca Useway John Marshall Bandstand
21/08/2026 S.W Network
Manhole Schedule
Node Easting Northing CL  Depth Dia Connections Link IL Dia
(m) (m) (m)  (m) (mm) (m)  (mm)
1 389349.892  395943.384  78.067 3.725 2700
O
0 | LO0O 74.342 1050
2 389340.705 395948.685 78.270 3.955 2700 o 1 | LOOO 74315 1050
d,
0 | 1001 74315 1050
3 389356.493 395975962  78.611 4375 2700 é 1 | 1001 74.236 1050
! 0| 1.002 74236 1050
4 389356.605 395987.407 78.654  4.447 2700 o 11 1.002 74207 1050
? 0 | L003  74.207 1050
5 389366.706  396004.810 78.254  4.097 2700 1 | 1003  74.157 1050
/ 0
! 0 | LO04  74.157 150
6 389378348 396006.472  77.560 3.483 1350 1 | L004 74.077 150
"
0 [ 1.005 74.077 150
7 389408.929  396023.319 75.500 1.661 1350 1 | L005 73.839 150
P9
Node 5 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link — x Sump Available Vv
Invert Level (m) 74.157 Product Number ~CTL-SHE-0080-5300-3900-5300
Design Depth (m)  3.900 Min Outlet Diameter (m)  0.100
Design Flow (I/s) 5.3 Min Node Diameter (mm) 1200
Node 1 Depth/Area Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Safety Factor 2.0 Invert Level (m)  76.550
Side Inf Coefficient (m/hr)  0.00000 Porosity  0.95 Time to half empty (mins)

Depth Area Inf Area Depth Area InfArea Depth Area Inf Area

(m)  (m?)  (m?) (m)  (m?)  (m?) (m)  (m?)  (m?)
0.000  150.0 150.0 0.800 150.0 184.7 0810 00 184.7

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd
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R Network: Storm Network 1 225-002
‘:; =) Ca u Seway John Marshall Bandstand
21/08/2026 S.W Network

Results for 1 year +10% A Critical Storm Duration. Lowest mass balance: 99.75%

Node Event US Peak  Level Depth Inflow  Node Flood Status
Node (mins) (m) (m) ({/s) Vol (m3) (m3)
240 minute summer 1 180 74747 0405 9.0 27292 0.0000 OK
240 minute summer 2 180 74.747 0.432 10.1 2.6145 0.0000 OK
240 minute summer 3 180 74.746 0.510 9.5 31050 0.0000 OK
240 minute summer 4 180 74.746 0.539 5.9 31341 0.0000 OK
240 minute summer 5 180 74.746 0.589 5.7 3.5866 0.0000
15 minute summer 6 23 74124 0.047 3.0 0.0668 0.0000 OK
15 minute summer 7 23 73885 0.046 3.0 0.0000 0.0000 OK
Link Event US Link DS  Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node I/s) (m/s) Vol (m3) Vol (m3)
15 minute summer 1 1.000 2 28.8 0.591 0.019 1.6614
15 minute summer 2 1001 3 34.5 0.585 0.023 6.3887
15 minute summer 3 1002 4 317 0.559 0.021 2.9392
15 minute summer 4 1003 5 171 0.248 0.011 5.9292
60 minute summer 5 1004 6 3.0 0.635 0.206 0.0557
15 minute summer 6 1005 7 3.0 0.651 0.206 0.1614 28.5

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd
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R Network: Storm Network 1 225-002
‘:; =) Ca u Seway John Marshall Bandstand
21/08/2026 S.W Network

Results for 2 year +10% A Critical Storm Duration. Lowest mass balance: 99.71%

Node Event uUs Peak  Level Depth Inflow  Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m3) (m3)
180 minute winter 1 176 74906  0.564 9.0 3.8055 0.0000 OK
180 minute winter 2 176 74.906 0.591 10.2 3.5810 0.0000 OK
180 minute winter 3 176 74906  0.670 9.5 4.0756 0.0000 OK
180 minute winter 4 176 74906  0.699 5.8 4.0612  0.0000 OK
180 minute winter 5 176 74906  0.749 57 4.5576  0.0000
15 minute summer 6 68 74124  0.047 30 0.0668 0.0000 OK
15 minute summer 7 68 73885  0.046 3.0 0.0000 0.0000 OK
Link Event US Link DS  Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node (I/s) (m/s) Vol (m3) Vol (m3)
15 minute summer 1 1000 2 35.6 0.626 0.024 2.4102
15 minute summer 2 1.001 3 419 0.586 0.028 8.6921
15 minute summer 3 1.002 4 28.7 0.556 0.019 3.7927
15 minute summer 4 1.003 5 214 0.272 0.014 7.5754
15 minute winter 5 1.004 6 3.0 0.692 0.206 0.0557
15 minute summer 6 1005 7 3.0 0.651 0.206 0.1614 36.7

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd
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R Network: Storm Network 1 225-002
‘:; =) Ca u Seway John Marshall Bandstand
21/08/2026 S.W Network

Results for 30 year +10% A Critical Storm Duration. Lowest mass balance: 99.74%

Node Event uUs Peak  Level Depth Inflow  Node Flood Status
Node (mins) (m) (m) (I/s)  Vol(m3) (m3)

240 minute winter 1 232 76.505 2.163 137 145920  0.0000

240 minute winter 2 232 76.506 2.191 16.0 132723 0.0000

240 minute winter 3 232 76502 2266 131 13.7839  0.0000

240 minute winter 4 232 76.504 2297 9.1 13.3438  0.0000

240 minute winter 5 232 76501 2344 10.0 14.2615 0.0000

240 minute winter 6 232 74132 0.055 4.1 0.0790 0.0000 OK

240 minute winter 7 232 73.893  0.054 41 0.0000 0.0000 OK
Link Event US Link DS  Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node I/s) (m/s) Vol (m3) Vol (m3)

15 minute winter 1 1.000 2 59.9 0.658 0.040 5.8162

15 minute winter 2 1.001 3 53.5 0.609 0.036 18.8044

15 minute winter 3 1.002 4 437 0.631 0.029 7.4375

120 minute winter 4 1.003 5 235 0.205 0.016 17.3580

240 minute winter 5 1.004 6 41 0.690 0.283 0.0704

240 minute winter 6 1005 7 41 0.710 0.283 0.2031 013

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd




o
. Causeway

Alan Johnston Partnership File: W Network 21.08.26.pfd
Network: Storm Network 1
John Marshall

21/08/2026

Page 7
225-002
Bandstand
S.W Network

Results for 100 year +45% CC +10% A Critical Storm Duration. Lowest mass balance: 98.74%

Node Event US Peak  Level Depth Inflow  Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m3) (m3)
480 minute winter 1 456 77825 3483 295 1382864  0.0000
480 minute winter 2 456  77.826 3.511 273 212745 0.0000
480 minute winter 3 456 77822  3.586 26.4 21.8127  0.0000
480 minute winter 4 456  77.824 3.617 19.6 21.0145  0.0000
480 minute winter 5 456  77.820 3.663 120 222904 0.0000
480 minute winter 6 456 74139  0.062 51 0.0888 0.0000 OK
480 minute winter 7 456 73.900 0.061 51 0.0000 0.0000 OK
Link Event US Link DS  Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node I7s) (m/s) Vol (m3) Vol (m3)
15 minute summer 1 1.000 2 102.3 0.657 0.069 9.1500
15 minute winter 2 1001 3 85.8 0.640 0.058 27.1877
15 minute summer 3 1.002 4 67.9 0.686 0.046 9.8737
60 minute winter 4 1003 5 -31.0 0.255 -0.021  17.3580
480 minute winter 5 1004 6 51 0.728 0.350 0.0825
480 minute winter 6 LO05 7 51 0.751 0.350 0.2373 1755
Water Quality (TSS)
Node Treatment Effectiveness SuDS Component Mitigation Cumulative
TSS TSS
1 Depth/Area 10 Detention Basin 0.500 0.000
7 0.000
Water Quality (Metals)
Node Treatment Effectiveness SuDS Component Mitigation Cumulative
Metals Metals
1 Depth/Area 10 Detention Basin 0.500 0.000
7 0.000
Water Quality (Hydrocarbons)
Node Treatment Effectiveness SuDS Component Mitigation Cumulative
Hydrocarbons Hydrocarbons
1 Depth/Area 1.0 Detention Basin 0.600 0.000
7 0.000

Flow+ v18.0 Copyright © 1988-2026 Causeway Technologies Ltd
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o 1078 \’
INFILTRATION RATE IN ACCORDANCE WITH BRE DIGEST 365: 2007
Client: RS 786 Limited
Site: Former Bandstand Public House

Job No: M225-059 Test No: SA02 Test 1

CALCULATION OF SOIL INFILTRATION RATE
Size of Soakaway

Pit Dimensions Depth of Water
Time (min)| Depth (m) Length (m) = 2.50
Width (m) = 1.00 1.00
0 1.10 Gravel Filled Y/N 0 Depth (m) = 2.10
1 1.10 Depth at start of test (m bgl) = 1.10
2 1.10 Depth at end of test (m bgl) = 1.10
3 1.10 Depth of Loss in test (m) 0.00
4 1.10 75% level = 1.35
5 1.10 50% level = 1.60
10 1.10 25% level = 1.85
20 1.10
30 1.10 Base area of pit (m2) = 2.500
40 1.10 apso, area of loss (m2) = 6.000
50 1.10 Volume outflow 75 - 25% (m3) = 1.250
60 1.10
90 1.10 From the graph:
120 1.10
150 1.10 tp 75 (min) =
180 1.10 tp 25 (min) =
Test Type
Soil infiltration rate, f, (m/s) = #DIV/0!
Input: []e) |Checked: | | Date: 24/03/2025
Soil Infiltration
Time (mins)
0 50 100 150 200
0.00
0.50
E 100
=
)
Q.
[]
o
1.50
2.00




