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Radcliffe Civic Hub, Radcliffe
Flood Risk Assessment & Drainage Strategy Report

1.0 INTRODUCTION

This Flood Risk Assessment (FRA) and Drainage Strategy Report has been prepared on behalf
of Vinci Construction UK in connection with the construction of a new multipurpose Radcliffe
Hub building and the internal refurbishment of the existing market hall and market chambers
buildings. The site is situated on the existing Radcliffe Market Hall site, which is located to
the south of Dale Street, Radcliffe. Even though the total area of the proposed development
is less than 1.0ha, a very small area of the site is located in Flood Zone 2 and therefore an FRA
is required.

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.
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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.

The drainage strategies outlined within this report, have been prepared in accordance with
BS EN 752:2017 (Drain and sewer systems outside buildings), Sewers for Adoption, Building
Regulations Approved Document H (Drainage and waste disposal), the National Planning
Policy Framework document (Department for Communities and Local Government, July 2021)
and associated Planning Practice Guidance.

2.0 SITE DESCIPTION

The site is situated on the current Radcliffe Market Hall site, which is located to the south of
Dale Street, Radcliffe, at National Grid reference SD 78542 06952. The site location is
illustrated in Appendix A and the extent of the area to which the application relates is shown
on the enclosed aerial photo, attached in Appendix B.

The existing site covers a total area of 0.70Tha with the proposed development area covering
0.508ha. The site currently comprises of the existing Radcliffe Market Hall and Market
Chambers buildings, another existing building with retail units, the Bridge Tavern pub and
hardstanding public open space. The site is bounded by Dale Street to the north and west, an
existing car park to the south and the River Irwell to the east.

The site generally falls from north-east to south, with levels falling from approximately
67.00mAOD in the north-east to approximately 63.58mAQOD in the south. An aerial photo is
included in Appendix B to illustrate the site at the present day and a topographic survey is
attached in Appendix C.

2.1 Geology

An intrusive site investigation was completed in August 2022 by ID GeoEnvironmental
Limited and is contained within the GeoEnvironmental appraisal of land at Radcliffe Hub,
Radcliffe, Report No. 5238-G-R001.

The site investigation report indicates that the underlying strata consists of made ground
to depths of up to 1.8mbgl, which is underlain by glaciofluvial sheet deposits comprising
mainly of sandy gravelly clays to depths of up to 5.2mbgl. Pennine Middle Coal Measures
Formation bedrock, comprising of mudstone was proven to depths of up to 18.0mbgl with
a thin band of coal around 13.2mbgl.

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 glaciofluvial sheet deposits, with bedrock reported to be of the Pennine
Middle Coal Measures Formation comprising of mudstone, sandstone and siltstone.
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2.2 Hydrogeology

The Environment Agency groundwater maps show that both the superficial deposits and
the bedrock is classified as a Secondary A Aquifer, defined as permeable layers that can
support local water supplies, and may form an important source of base flow to rivers.

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

The ID GeoEnvironmental Limited, Geoenvironmental Appraisal Report indicates that
groundwater strikes were recorded as shallow as 1.33mbgl and these are recorded within
the superficial deposits. However, there is also a second groundwater body recorded
within the bedrock at depths of around 3.20mbgl. As such, the shallow groundwater body
within the superficial deposits may be perched water, with the actual groundwater level
found within the bedrock at depths of around 3.20mbgl but this should be confirmed by
further investigations.

2.3 Hydrology

Adjacent to the development site runs the River Irwell. Despite this, the majority of the
site is located within Flood Zone 1which 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 majority of 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 entire site covers a total area of 0.701ha but some areas of the site will remain as per the
existing scenario. These include the Radcliffe Market Hall and Market Chambers buildings,
which covers a total area of 0.161Tha and the Bridge Tavern Pub which covers a total area of
0.032ha.

As such, the Radcliffe Market Hall and Market Chambers buildings and the Bridge Tavern Pub
areas will drain as per the existing scenario and therefore only the remaining 0.508ha area will
be considered within the drainage strategy sections of this report.

The proposed development is to demolish the existing retail units building to the north of the
site and replace it with the new Radcliffe Hub building and associated public open space
areas. The development will also include the refurbishment of the existing Radcliffe Market
Hall and Market Chambers buildings.

To enable a viable scheme, the proposed site levels are constrained by the existing
developments and highways surrounding the site, therefore the site levels may be amended
but are likely to remain similar to the existing in order to tie into the surrounding
developments and highways. A proposed site plan is attached in Appendix D.
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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 is 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.

4.1 Sequential and Exception Test

Based on the sites location which is mainly within Flood Zone 1 and only a very small area
to the east located within Flood Zone 2, 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 (leisure/shops) as a ‘Less Vulnerable’ development and
as the site is located within Flood Zones 1 and 2, the development is deemed appropriate
according to NPPF and therefore 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 majority of the site is located within Flood
Zone 1with a chance of flooding of less than 0.1% (or 1in 1000) with only a very small area
to the east of the site located within Flood Zone 2. Therefore, the Product 4 flood level
data has been obtained from the Environment Agency and is also attached in Appendix E.

The Product 4 flood information provided by the Environment Agency indicates that the
nearest flood node to the site is Node 3 and the highest flood level at Node 3 is the 1in
1000 year undefended flood level of 62.70mAOD. Assessing the topographic survey,
attached in Appendix C, it can be seen that the lowest level of the site is 63.58mMAOD which
is located adjacent to the north-west corner of the existing Market Chambers building.
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As such, the lowest level of the site is 880mm above the highest flood level adjacent to the
site. Therefore, it is concluded that the entire site is located above the highest flood level
and as such, the risk of flooding from rivers is considered to be low.

This is further strengthened by the fact that the areas indicated as being located within
Flood Zone 2 are outside the existing and proposed building areas, with only the existing
highway, Blackburn Street and associated pedestrian areas located within Flood Zone 2.

Despite this, the existing basement areas of the proposed development are located below
the flood levels. However, as this is an existing basement area which is to be refurbished,
flood mitigation measures in the form of suitable waterproofing of the existing basement
area would be satisfactory.

Therefore, the development team have employed a CSSW accredited waterproofing
designer, Phil Hewitt Associates (PHA). They are involved with the design team to
determine the requirements along with the existing building basement waterproofing
strategy. The waterproofing system will be internal of the existing boundary wall and will
be a combination of Type A & C systems. Please refer to PHA’s waterproofing risk
assessment, attached within Appendix K of this report.

The nearest designated main river is the River Irwell, which is located immediately east of
the site boundary. Despite this, 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
63.58MAQD, 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 most of the site
is classified as having a low or very low risk of surface water flooding.

A small section of land between the existing market hall building and retail building is
classified as having high flood risk. Assessing the topo survey attached in Appendix C, it
can be seen that this area is actually a low point when compared to the surrounding site
levels.

However, these areas are to be reworked during the construction of the new Radcliffe Hub
building and surrounding hard landscaping and therefore the levels within these areas will
likely be amended to suit the new drainage network. These areas will also have sufficient
new positive drainage to collect any surface water runoff.

Therefore, due to the likely amended levels and sufficient drainage systems (channel
drains and gullies) these areas can be considered to be at low risk from flooding. Therefore,
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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 2.2, the GeoEnvironmental appraisal of land at Radcliffe Hub,
Radcliffe, Report No. 5238-G-R001 showed a shallow groundwater body present between
depths of 1.33mbgl and 4.15mbgl. However, as previously indicated this may actually be
perched water.

From the groundwater vulnerability maps we can see that the site is located within an area
with a low risk of groundwater flooding but due to the relatively shallow groundwater
encountered during the site investigation it is envisaged that any existing or proposed
basements should have suitable forms of waterproofing.

As outlined in Section 5.1, the development team have employed, CSSW accredited
waterproofing designer, PHA. They are involved with the design team to determine the
requirements along with the existing building basement waterproofing strategy. The
waterproofing system will be internal of the existing boundary wall and will be a
combination of Type A & C systems. Please refer to PHA’s waterproofing risk assessment,
attached within Appendix K of this report.

Given the overall low risk over the site area and the mitigation measure of waterproofing
any basements, 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 F. As can be seen from the
United Utilities sewer map, there are a number of public sewers located within the site.

The site also contains a series of private surface and foul water sewers which discharge
into the aforementioned public sewers. These are indicated within the Utility Survey plans,
which are attached within Appendix F.

However, as the public sewers are maintained by United Utilities and also the fact that the
proposed drainage for the site will be suitably designed, 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 artificial waterbody
is the Manchester, Bury and Bolton canal which is located approximately 600m north-west
of the site. The nearest reservoir is Elton Reservoir which is located approximately 1.90km
north of the site. As such, it can be seen from the map that the site is not at risk of flooding
from reservoirs, canals or other artificial sources.

alan johnston
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6.0 PROPOSED DEVELOPMENT

6.1 Effect of Proposed Development

As previously outlined in Section 3.0, the existing site covers a total area of 0.701ha but a
total area of 0.193ha of the site will be remain as per the existing scenario and will therefore
drain as per the existing scenario.

Therefore, the 0.193ha areas to remain as per the existing scenario will be excluded from
the remainder of this report, with only the 0.508ha development area being used to
calculate the existing brownfield runoff rates and proposed surface water discharge rates.

The pre and post development impermeable areas for the 0.508ha development area have
been assessed and are indicated on the attached drawing in Appendix G. The comparison

between the pre and post development impermeable areas is also summarised below;

Total Development = Existing Impermeable | Proposed Impermeable

Site Area (ha) INCERGED) INCEIGED)

0.508 0.508 0.471

Given that there is a slight decrease in the total impermeable area, the proposed
development will result in a slight reduction in the volume of impermeable areas and as
such, the proposed development will lead to a small decrease 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, drainage systems are needed 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 6.3
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 from the United Utilities sewer maps attached in Appendix F, there are a
number of public sewers located within the site boundary.

To the south-west of the proposed development there is a 450mm surface water sewer
running underneath the existing car park towards the River Irwell. From the maps is
appears to be draining the surrounding buildings including the highways and the existing
market hall before being discharged via a headwall to the river Irwell. To the North is
another surface water sewer also discharging in the River Irwell and draining the
surrounding highways with a diameter of 1800mm running through the pedestrian area.

Running somewhat perpendicular to the surface water sewers are 2 combined water
sewers. On the north side is a 750x1150mm concrete sewer travelling east to west picking
up smaller combined sewers serving the minor roads off Dale street and Church Street
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West. To the south of the development is a 375mm vitrified clay sewer passing through the
proposed development and Radcliffe Market Hall which from the UU sewer maps appears
to take the discharge west of site. A 300mm overflow pipe connects the 2 sewers running
next to the 1800mm eventually discharging into the River Irwell during peak conditions.

As the 375mm combined sewer is running underneath the building footprint for the multi-
unit building, it is proposed to redirect the public sewer around the new development.
Further discussion with united utilities should be conducted to confirm the feasibility of
the diversion.

As the area of proposed development is an active brownfield site there is the possibility
of additional drainage on site not currently accounted for on an public sewer maps. As such
a CCTV survey should be conducted on site prior to any detailed design or beginning of
construction works. The exact details of the drainage and the possibility of utilising the
existing drainage as an outfall should be explored throughout the detailed drainage design
process.

6.3 Proposed Drainage Strategy

As outlined above in section 6.1, 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 sewer

Considering the hierarchy above, the surface water network for the retained area of the
existing site should infiltrate where possible. As indicated in Section 2.1, an intrusive site
investigation was completed in August 2022 by GRM and is contained within the
GeoEnvironmental appraisal of land at Radcliffe Hub, Radcliffe, Report No. 5238-G-R001.

Although no soakaway testing was completed during the site investigation, it did indicate
the presence of glaciofluvial sheet deposits. As these deposits are mostly clay, it can be
concluded that infiltration is no possible.

As the possibility of infiltration has been ruled out by the site investigation, the intent for
the development would be to discharge to a watercourse. As indicated in Section 5.1, the
nearest watercourse is the River Irwell located immediately east of the site boundary.

Therefore, it is envisaged that the surface water runoff from the proposed development
area will discharge into the watercourse to the east of site. As can be seen from the public
sewer maps in Appendix F, a surface water sewer running north-west to south-east through
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site discharges at a headwall beneath the bridge on Blackburn street. Public manhole
UUMH5904 provides an optimal connection point for the proposed surface water network.

As the watercourse is a designated main river it is envisaged that discussions with the
Environment Agency and Lead Local Flood Authority will be required to obtain the relevant
permits to work near the watercourse and permits to discharge into the watercourse.

While every effort to use the 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.

In line with Sewers for Adoption (7™ Edition), 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 case of the 1in 100 year design storm, a 40% increase in the peak
rainfall intensity is applied to allow for the estimated worst case impacts of climate
change. This is in accordance with advice, issued by the Environment Agency, which
updates previous climate change allowances outlined in the National Planning Policy
Framework.

Suitable systems of below ground drainage will be required to contain as a minimum
requirement, the 1in 30 year event. Additionally, any surface water run-off from events
that exceed the design capacity of the new drainage system, up to and including the 1in
100 year (+40%) event, will be retained on-site in safe storage areas.

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

As the existing site is a brownfield site, Bury Metropolitan Borough Council will require the
proposed water runoff to be restricted to at least a 50% betterment over the existing
rates.

Using a pre development area of 6141m? as shown in Appendix G, an assessment of the
existing surface water run-off from the brownfield site has been completed using a three
pipe network within Micro Drainage. For the existing 0.614ha site, the existing brownfield
run-off rates were calculated. The brownfield runoff assessment is attached in Appendix
H and the results are summarized within the table below.
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Rainfall Return Period

Existing Brownfield

(years) Runoff Rate (L/s)
2 Year 74.9

30 year 135.6

100 year 169.0

As such, applying a 50% reduction to comply with Bury Metropolitan Borough Council, the
maximum surface water discharged rate for the entire site is 32.4 L/s.

As seen in from the Outline Drainage Strategy Drawing attached in Appendix J, it is
anticipated that the attenuation storage will be provided in the form of a tubosider and
the surface water drainage network itself with a vortex flow control device used to restrict
the discharge rate to the required brownfield runoff rates indicated above. A tubosider
has been chosen over an attenuation tank given the layout of the building and the
frequency of pile caps amongst the foundations.

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 + 40% climate change
event and also meet the brownfield discharge restrictions above. This is summarised in the
table below.

Rainfall Return Period Existing Brownfield Proposed Discharge Percentage Betterment
(years) Runoff Rate (L/s) Rate (L/s) (€D)
Qbar (2 Year) 74.9 321 51
30 year 135.6 42.3 70
100 year 169.0 52.6 70

As can be seen from the Outline Drainage Strategy Drawing attached in Appendix J, the
surface water drainage collects the runoff from the site via rainwater downpipes, linear
drainage channels and gullies to and conveys the surface water runoff to the public surface
water manhole within the site boundary.

The runoff discharges into the public manhole then subsequently the River Irwell via a flow
control chamber which restricts the runoff to the watercourse to the required brownfield
50% betterment discharge rates, for all rainfall events up to and including the 1in 100 year
+40% climate change event.

As well as drainage for the proposed building, the existing pub within the site boundary
will still need to be drained. Proposed manhole SW14 has been located on the south side
of the existing building as is to connect to the existing network. CCTV surveys will be
required to determine exact outfall positions and SW14 is subject to relocation. The 100
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year storage and hydrobrake have both been upsized to accommodate the increase in
impermeable areas for the network to drain.

The surface water drainage strategy and discharge rate should be confirmed via more
detailed discussions with Bury Metropolitan Borough Council and Environment Agency
prior to the commencement of any works.

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 Reasonin
na Development? 9
Green Roof X Not suitable due to minimal roof area.
Rainwater Harvesting X Impractical due to lack of demand for greywater.

Not suitable due to the location of the proposed

Basins & Ponds
development.

Not suitable due to the location of the proposed

Filter Strips & Swales
development.

Bio-retention Areas Unsuitable due to lack of available areas.

Infiltration Techniques Unsuitable due to impermeable strata.

Unsuitable due to impermeable and limited space to put

Permeable Surfaces
them.

| ¥ %| %] X| %

Tanked/Piped Systems Suitable and incorporated.

Green roof areas have been considered but due to numerous reasons, such as; areas of
plant, maintenance access and increased materials cost associated with heavier roof loads,
the use of green roofs has been discounted.

Rainwater harvesting was also considered but due to a lack of greywater demand and the
cost associated with tanks and pumping of the separate system, it has been deemed as
impractical to include a rainwater harvesting system.

Due to the limited space available outside the footprint of the proposed building as well
layout of the site and the presence of the existing pub on site, basins and ponds have been
deemed unsuitable. For similar reasons filter strips and swales have been ruled out as a
impractical.

Bio-retention areas have been discounted across the site, due to a lack of available areas
to construct tree pits or rain gardens.

As previously discussed in Section 6.3.1 infiltration is not feasible across the site and
therefore the use of infiltration SuDS techniques is not possible. The use of non-
infiltration permeable surfaces such as permeable paving was considered within the car
park areas but as these areas are to be drained via filter drains the use of permeable paving
has been discounted.
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Radcliffe Civic Hub, Radcliffe

Finally the use of oversized pipe and a below ground tubosider have been incorporated to
store runoff during the 100 year +40% climate change storm event.

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 does not consist of any areas of land classified as being a
pollution hazard, mitigation indices are not required and as such complies with the water
quality requirements of Standard S3 of the Statutory National Standards for Sustainable
Drainage Systems (2018).

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)
® Sewers for Adoption (7" Edition)
@ Planning Practice Guidance and the National Planning Policy Framework document
(Department for Communities and Local Government, July 2021).
® 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 from the Outline Drainage Strategy Drawing attached in Appendix J, the
foul water drainage collects the runoff from the building and discharges at multiple points.

Foul drainage sourcing from changing rooms and toilets around the centre of the
development discharge into public combined manhole UUMH5921 so the south of site.
Here the foul water discharges into the proposed combined water drainage diversion as
further discussed in Section 6.3.5.

Foul drainage sourcing from the east side of the proposed building is to discharge into
proposed combined manhole CWO1. This manhole is to be located on the existing
combined sewer running southwards between the proposed building and Radcliffe Market
Building. Similarly to the surface water drainage, foul water from existing pub will need to
be taken into the proposed network. CCTV surveys will be required to determine exact
outfall positions and proposed foul manhole FW15 is subject to relocation.

alan johnston
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As the swimming pool undercroft is 4m lower than the FFL of the building, the foul
drainage servicing that area is lower than the inlet levels of the combined sewer it is
discharging into. As a result a pump chamber is required. Foul drainage is pumped from an
invert level of 59.800mMAOD in FWOT1 to 61.100mAOD FWO02 before it discharges via gravity
into the proposed combined water diversion.

The foul water drainage strategy and unrestricted discharge rate should be confirmed via
more detailed discussions with Bury Metropolitan Borough Council and United Utilities
prior to the commencement of any works.

6.3.5 Public Combined Water Drainage Diversion

As can be seen on the public sewer maps and the proposed drainage strategy, a combined
sewer runs in between the site and the existing Radcliffe market building. Given the new
layout of the proposed development, public combined manhole UUMH5909 and the pipes
connected to it will be displaced by the new foundations. Complications may also arise at
the FFL of the swimming pool undercroft is around 0.5m higher than the existing combined
drainage.

Therefore, it is envisioned that the existing pipes and manhole underneath the new
building are to be abandoned and a diversion running around the building be constructed.
The new sewer will follow the outline of the proposed development; starting at public
combined manhole UUMH5921 and finishing at proposed combined manhole CWO5 before
continuing the existing path. The location of the diversion can be seen on the outline
drainage strategy in Appendix J.

In order for this diversion to be approved, a section 185 agreement as well as the necessary

drawings will need to be filed. Further discussions with united utilities will need to be
carried out prior to any works.
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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.

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.

Tubosider attenuation tank

28888

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 Vinci Construction/
Bury Metropolitan Borough Council or an on-site facilities management team and therefore
a copy of the final construction drainage layout should be provided in the final Operations
and Maintenance Manual.

As such, the maintenance of the specified SuDS 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.
® Entryintoconfined 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.
o Jetting - High pressure water jetting.
o Plunging.

alan johnston
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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
below table sets out the maintenance schedule for the pipe components of the proposed
drainage systems.

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.
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

o As required.
remediation. 9

Remedial If continued poor performance jet and CCTV

6" June 2023

ensure they are in good condition and operating
as designed.

. . 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-

monthly intervals. Also, 48
hours after large storms.
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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

Regular
Maintenance

Litter and debris removal.

Monthly or as required.

Check and remove large debris and/or vegetation
growth near pipe runs.

Monthly or as required.

Inspect for evidence of poor operation and/or
weed growth. If required take remedial action.
Inspect silt accumulation rates and establish

Monthly for 3 months, then six-
monthly intervals. Also, 48
hours after large storms.

appropriate brushing frequencies.

Inspect access/outlet boxes and rod through

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

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

® If blockagesoccur, 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.

alan johnston

partnership



6" June 2023

® 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 Tubosider Attenuation Tank

Although tubosiders are designed to require no maintenance, it’s key 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.

Maintenance
Schedule

Required Action Typical Frequency

Inspect and identify any areas that are not

Regular ) . ) Monthly for 3 months, then
i operating correctly. If required take remedial
Maintenance ] annually.
action
Remedial Repair/rehabilitate inlet, outlet, access chamber .
. As required.
Actions and vent

Inspect inlet, outlet, access chamber and vent to
Monitoring ensure that they are in good condition and Annually
operating as designed.
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8.0 CONCLUSIONS

The site is located within Flood Zone 1 with a low probability of flooding from all
sources.

The existing basement areas of the proposed development are located below the
flood levels. However, as this is an existing basement area which is to be refurbished,
flood mitigation measures in the form of suitable waterproofing of the existing
basement area would be satisfactory.

The development team have employed a CSSW accredited waterproofing designer,
Phil Hewitt Associates (PHA). They are involved with the design team to determine the
requirements along with the existing building basement waterproofing strategy. The
waterproofing system will be internal of the existing boundary wall and will be a
combination of Type A & C systems.

GeoEnvironmental appraisal of land at Radcliffe Hub, Radcliffe, Report No. 5238-G-
ROO1indicated that the ground composition contained predominantly clay and as such
has been concluded that infiltration is not suitable.

Therefore, it is envisaged that the surface water runoff from the proposed
development area will discharge into the watercourse, River Irwell, immediately east
of site.

The surface water discharge is to be restricted to 50% betterment over the existing
brownfield runoff rates, for all rainfall events up to and including the 100 year plus 40%
climate change design storm, to comply with LLFA requirements. The proposed
surface water drainage design meets this criteria and also ensures there is no flooding
for all rainfall events up to and including the 100 year plus 40% climate change design
storm.

The foul water drainage is to discharge into the existing United Utilities public
combined water sewers to the south of site via gravity. It is anticipated that the foul
water can discharge into the public sewer at unrestricted rates.

The surcharged runoff is to be restricted using a vortex flow control device and the
surcharged runoff attenuated using the proposed surface water drainage network
itself and also a tubosider located beneath the proposed building.

The existing combined water sewer towards the south of site is to be diverted around
the new proposed building. This will require a Section 185 agreement as well as further
correspondence with United Utilities.

The existing pub and beer garden is to drain as per the existing scenario with stub
connections so that it can discharge into the new private proposed drainage network.

alan johnston
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® The external ground levels around proposed buildings shall fall away from the
proposed building with any new levels being designed to ensure any overland flood
routes, for events in excess of the 100 Year + 40% CC, exit towards the surrounding
highways, for use in exceptional circumstances.

9.0 RECOMMENDATIONS

® Further discussions with United Utilities should be conducted in regards to the
diversion of the combined water sewer due south of site. A section 185 agreement as
well as the accompanying drawings should be submitted and agreed prior to the
commencement of any works.

® The surface water drainage strategy and discharge rate should be confirmed via more
detailed discussions with Bury Metropolitan Borough Council and Environment
Agency prior to the commencement of any works.

® The foul water drainage strategy and unrestricted discharge rate should be confirmed
via more detailed discussions with Bury Metropolitan Borough Council and United
Utilities prior to the commencement of any works.

® Flow rates for both foul and surface water sewers should be obtained from the existing
pub to confirm capacity requirements. A CCTV survey should also be conducted to
confirm the size and location of the outfalls.
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Appendix A — Site Location Plan
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Appendix B — Aerial Photograph

consulting

24 engineers






Radcliffe Civic Hub, Radcliffe

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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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing) Created
221-145 378573/406948 5 Nov 2021 14:10

Your selected location is in flood zone 1, an area with a low
probability of flooding.

This means:

e you don't need to do a flood risk assessment if your development is smaller than 1
hectare and not affected by other sources of flooding

e you may need to do a flood risk assessment if your development is larger than 1
hectare or affected by other sources of flooding or in an area with critical drainage
problems

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms
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Appendix F — United Utilities Sewer Maps
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John Speers

From: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Sent: 16 May 2022 11:13

To: John Speers

Cc: Wastewater Developer Services

Subject: PDE 4200049361 Dale Street M26 1AB

Follow Up Flag: Follow up
Flag Status: Completed

Good morning John,

Pre Development Enquiry for: Dale Street M26 1AB UU Reference Number : 4200049361

https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/wastewater-pre-
dev/

We have carried out an assessment of your application which is based on the information provided. This pre-
development advice on your drainage strategy will be valid for 12 months. Your drainage strategy will need to be
reviewed by other competent authorities as part of the planning process, and we advise that you carry out the
necessary site investigations to confirm the viability of your proposals.

If your investigations require access to our public sewer network, we ask that you contact our network engineers with
a request for an access certificate via our main contact telephone number 0345 6723 723 or refer to the link below:

https://www.unitedutilities.com/builders-developers/working-near-our-assets/
Foul Water
Foul flow from this site will be allowed to drain into the public foul water/combined sewer system.

Our preferred point of discharge would be to the 375mm diameter public combined sewer within the your proposed
development site at an unrestricted rate.

If you are able to identify an alternative, more suitable point of discharge, we request that you contact us at your
earliest convenience so that we can assess suitability.

In accordance with our infrastructure plans we may ask you to change your point of connection. Therefore please
contact us when you are ready to formalise your drainage proposals, we would suggest before you submit for Full
Planning.

Surface Water

All surface water flow from the proposed development should drain in-line with the drainage hierarchy, as outlined
in Paragraph 80, (Reference ID: 7-080-20150323), of the National Planning Practice Guidance. We also recommend
you prioritise the use of multi-functional sustainable drainage systems for the management of surface water in
accordance with national planning policy.

Generally, the aim should be to discharge surface run off as high up the following hierarchy of drainage options as
reasonably practicable.
This is outlined as follows, in order of priority:

1. into the ground (infiltration);



2. to asurface waterbody;
3. to asurface water sewer or highway drain;
4. toacombined sewer.

For guidance, The North West SuDS Pro-Forma provides information on the appropriate evidence required at each
stage of the hierarchy, to demonstrate how each level has been discounted.

The Lead Local Flood Authority has responsibility for all surface water drainage concerns and their input to your
proposal is critical. You should also consider whether it is necessary to discuss your proposal with the Environment
Agency, or Internal Drainage Board (if operating in your area).

The Local Planning Authority are the determining authority for any application for planning permission and the
appropriate authority for determining cost viability of a proposed drainage scheme, such assessments are outside of
the jurisdiction of United Utilities.

Infiltration

Surface water runoff generated from this development should discharge to the ground via infiltration system where
feasible.

A detailed evidence based feasibility assessment must be carried out in line with Chapter 25 of the CIRIA SuDS Manual
2015 to determine whether infiltration is a suitable method of surface water disposal.

Particular attention must be paid to Ground Water Source Protection Zones to ensure that the risk of pollution to
these valuable resources is not compromised. Details can be obtained from the government website:

https://www.gov.uk/guidance/groundwater-source-protection-zones-spzs#find-groundwater-spzs

If your site is in a Groundwater Source Protection Zone, you should have regard to the Environment Agency’s approach
to Groundwater Protection. Information on this is available via the link below:

https://www.gov.uk/government/publications/groundwater-protection-position-statements
Please note that such a location could have implications for the principle of your development and the need for

additional mitigating measures to protect the groundwater environment and public water supply in the detailed
design of your site.

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

main river located southeast of the proposed site.

We would encourage you to identify and 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.

Highway Drainage

If an evidence based assessment has been carried out and confirms that infiltration is not feasible, we recommend
that you investigate the possibility of draining surface water to the highway drain located to the south of the site
where this ultimately discharges to a watercourse, by contacting the relevant Highway Authority.

Public Sewer
In accordance with the hierarchy of drainage options within the National Planning Practice Guidance, both discharge

to ground via infiltration and discharge to a waterbody should be discounted prior to consideration of discharging
2



surface water to the public sewer system. Evidence should be provided to demonstrate how these have been
discounted, as outlined in the North West SuDS pro-forma.

Once evidence is provided as outlined above, United Utilities will consider a connection to the 900mm diameter public
surface water sewer located to the north of the proposed site at a pass forward flow to be agreed by the Lead Local
Flood Authority. United Utilities request that any agreed rate does not exceed 50% betterment of the existing 1 in 2
year flow rate. We would require evidence of there being positive connectivity for surface water drainage of all
existing impermeable areas communicating with the public sewer to determine the existing flow rates accurately.
Please provide a existing drainage survey plan showing the existing drainage, collection points and connection to the
public sewer in order to agree brownfield surface water discharge rate.

As a Water Company, we have no obligation to accept highway drainage into our public sewer network. However,
should your proposals include runoff from highways, we would request that consideration is given to SuDS
components that deliver source control are incorporated within the design of the scheme to reduce the volume and
frequency of discharges of these flows to the public sewer.

Levels

For low-lying sites, (where the ground level of the site or the level of a basement is below the ground level at the point
where the drainage connects to the public sewer), care should be taken to ensure that the property is not at increased
risk of flooding. If these circumstances exist, we recommend that you contact us to discuss further. It could affect
the detailed design of your site and result in the need to incorporate appropriate mitigating measures in your drainage
scheme.

Land drainage / Overland flows / track drainage

United Utilities have no obligation, and furthermore we do not accept land drainage, overland flows or track drainage
into the pubic sewerage network under any circumstances

SuDS

If your development proposal incorporates any SuDS component(s) which interact with a sewer network you plan on
offering for adoption to United Utilities; contact should be made with our technical team at your earliest
convenience, please complete the 'Section 104 pre-application form : ' and include as much relevant detail as you
can. These discussions can help prevent delays later in the development process.

Section 104 Pre application form (1b)

As per the sewerage sector guidance, all SuDS should be designed in accordance with the standards within the
Design & construction guidance & the CIRIA SuDS manual (C753)

Codes For Adoption

The new Codes for Adoption are outlined on the Water UK Website. The link below takes you to their webpage:
https://www.water.org.uk/technical-guidance/developers-services/codes-for-adoption/

A free copy of the new Design & Construction Guidance can be downloaded via the link below:
https://www.water.org.uk/sewerage-sector-guidance-approved-documents/

Existing Wastewater Assets Crossing the Site

In response to your query regarding the downstream section of the 375mm combined sewer within your site — this
is not currently shown on our records.



According to our public sewer records there are public sewers located within your site boundary. We will require
unrestricted access to the sewer for maintenance purposes, we would ask that you maintain a minimum clearance
of 6m which is measured 3m from the centre line of the pipe unless there happens to be a formal easement
agreement in place, in which case the specified easement width would apply. If you cannot achieve this then you may
wish to consider diverting and or abandoning the public sewer.

Please be aware that any proposed diversion may require modelling. This process may take up to 6 months in order to
reach an acceptable design.

Please refer to the link below to obtain full details of the processes involved with sewer diversions:
https://www.unitedutilities.com/builders-developers/larger-developments/wastewater/sewer-diversions/

Existing Water Assets Crossing the Site

It is the developer responsibility to identify utilities on-site. Where clean water assets are shown on our records, we
recommend that you contact our Water Pre-Development Team, via the following email address:
DeveloperServicesWater@uuplc.co.uk. Further information for this service can be found on our website via the link
below:

https://www.unitedutilities.com/builders-developers/larger-developments/pre-development/water-pre-dev/

Connection Application

Although we may discuss and agree discharge points and rates in principle, please be aware that you will have to apply
for a formal sewer connection. This is so that we can assess the method of construction, Health & Safety requirements
and to ultimately inspect the connection when it is made. Details of the application process and the form itself can be
obtained from our website by following the link below:

https://www.unitedutilities.com/builders-developers/wastewater-services/sewer-connections/sewer-

connection/

We recommend that the detailed design should confirm the locations of all utilities in the area and ensure that any
proposed drainage solution considers routing and clash checks where required.

If we can be of any further assistance please don’t hesitate to contact us further.

Kind regards,

Shoaib.
] Shoaib Tauqeer
Un’ted Developer Engineer
1H &1 Developer Services & Metering
Ut'l't'es M: 07876745601
Water for the North West unitedutilities.com

If you have received a great service today why not tell us?
Visit: unitedutilities.com/wow

Did you know we now have a live chat facility available to you Mon to Friday 8 -5pm. You just click on the
orange live chat box on our webpage and one of our advisors will be ready to chat to you and help you



with your enquiry https://www.unitedutilities.com/builders-developers/ or you can email us at
developerserviceswater@uuplc.co.uk

Coronavirus | Prevent the spread

& & H o=

Wash your Disinfect Practise social Stay home if you
hands common surfaces distancing have symptoms

Click for our message to customers

From: John Speers [mailto:johnspeers@ajpltd.co.uk]

Sent: 04 May 2022 11:19

To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Subject: 221-145 - Radcliffe Civic Hub - Pre Dev Enquiry

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments
unless you recognise the sender and know the content is safe.

Please find attached a pre-development form and associated information for your consideration.

The total site covers an area of approximately 0.614ha and is currently a brownfield site. The overall site planning
boundary (red boundary on attached drainage strategy drawing) is larger but all areas outside of the development
site planning boundary are to be completed by others as part of the Section 278 works and therefore have not been
included within the proposed development boundary (blue boundary on attached drainage strategy drawing). The
existing site currently consists of an existing building and surrounding hard landscaping areas. The site location plan
and existing topo survey are attached to indicate the existing site and the proposed development is indicated on the
attached drainage strategy drawing.

Only a partial site investigation has been completed to date but this indicates that infiltration is not suitable due to
the high water table (approx. 4mbgl) which is likely to fluctuate with the adjacent River Irwell. As such, discharge to
watercourse has been considered. The nearest watercourse is is the River Irwell, which is located adjacent to the
south-east of the site and as such it is envisaged that the surface water runoff from the site will discharge into this
watercourse via the existing surface water drainage network which currently serves the existing site.

Therefore, the surface water runoff from the proposed development will be collected and conveyed to the south-
east of the site, where it will discharge into the existing public surface water sewer which then discharges into the
River Irwell. The foul water runoff will discharge into the existing 375mm diameter public combined water sewer
which is to be diverted, to the south-west of the site. It is envisaged that the surface water discharge will be
restricted to a maximum discharge rate which provides a 50% betterment on the existing 1-year brownfield runoff
rate, in line with LLFA requirements, while the foul water runoff will discharge at unrestricted rates.

Can you please confirm that United Utilities are happy with this drainage arrangement and as such have no
objections to the drainage strategy or discharge restrictions proposed?

Also, the existing UU sewer map is not clear on where the existing 375mm diameter public combined water sewer
discharges into. It looks as though the existing public combined water sewer discharges into the existing 450mm
diameter highway drain located to the south-west of the site. Is this information correct or do United Utilities have



any further information regarding the existing public sewers in this area? Any further information you could provide
would be extremely helpful.

Please contact me immediately to discuss any matters further.

Kind Regards

John

John Speers
Associate

.f‘ ] P) €, 0151227 1462

[] 07841832409
CouLLIng Do amee 10 &4 johnspeers@ajpltd.co.uk
the built epwirormert .

Q 1 Dale St, Liverpool, L2 2ET

The information contained in this e-mail is intended only

for the individual to whom it is addressed. It may contain
legally privileged or confidential information or otherwise

be exempt from disclosure. If you have received this Message
in error or there are any problems, please notify the sender
immediately and delete the message from your computer. You
must not use, disclose, copy or alter this message for any
unauthorised purpose. Neither United Utilities Group PLC nor
any of its subsidiaries will be liable for any direct, special,
indirect or consequential damages as a result of any virus being
passed on, or arising from the alteration of the contents of
this message by a third party.

United Utilities Group PLC, Haweswater House, Lingley Mere
Business Park, Lingley Green Avenue, Great Sankey,
Warrington, WAS 3LP

Registered in England and Wales. Registered No 6559020

www.unitedutilities.com
www.unitedutilities.com/subsidiaries
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Radcliffe Civic Hub, Radcliffe

Appendix G — Pre & Post Development Impermeable Areas Drawing
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Appendix H — Brownfield Runoff Calculations
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The Alan Johnston Partnership

Page 1
1 Dale Street 221-145 - Radcliffe Civic Hub
Liverpool Existing Brownfield Runoff
L2 2ET Discharge Rates
Date 22/12/2022 15:59 Designed by JRS
File EXISTING BROWNFIELD RUNOFF.MDX Checked by DJS
Micro Drainage Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow 7/ Climate Change (%) 0

Ratio R 0.325 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time Area Time Area
(mins) (ha) | (mins) (ha)

0-4 0.367 4-8 0.141
Total Area Contributing (ha) = 0.508

Total Pipe Volume (m3) = 2.121

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 10.000 0.067 149.3 0.508 5.00 0.0 0.600 0 300 Pipe/Conduit o
S1.001 10.000 0.067 149.3 0.000 0.00 0.0 0.600 o0 300 Pipe/Conduit o
S1.002 10.000 0.067 149.3 0.000 0.00 0.0 0.600 0 300 Pipe/Conduit g
Network Results Table
PN Rain T.C. US/IL £ I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S1.000 50.00 5.13 63.500 0.508 0.0 0.0 0.0 1.28 90.8 68.8
S1.001 50.00 5.26 63.433 0.508 0.0 0.0 0.0 1.28 90.8 68.8
S1.002 50.00 5.39 63.366 0.508 0.0 0.0 0.0 1.28 90.8 68.8

©1982-2019 Innovyze




The Alan Johnston Partnership Page 2
1 Dale Street 221-145 - Radcliffe Civic Hub

Liverpool Existing Brownfield Runoff

L2 2ET Discharge Rates

Date 22/12/2022 15:59 Designed by JRS

File EXISTING BROWNFIELD RUNOFF.MDX Checked by DJS

Micro Drainage Network 2019.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
1.000 - - 100 0.508 0.508 0.508
1.001 - - 100 0.000 0.000 0.000
1.002 - - 100 0.000 0.000 0.000
Total Total Total
0.508 0.508 0.508

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S1.002 S 65.000 63.299 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m3/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (1/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 2 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30
Ratio R 0.325

©1982-2019 Innovyze




The Alan Johnston Partnership Page 3
1 Dale Street 221-145 - Radcliffe Civic Hub

Liverpool Existing Brownfield Runoff

L2 2ET Discharge Rates

Date 22/12/2022 15:59 Designed by JRS

File EXISTING BROWNFIELD RUNOFF.MDX Checked by DJS

Micro Drainage Network 2019.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls 0O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.325 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 0, 0

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?)
S1.000 SSWO01 15 Winter 1 +0% 2/15 Summer 63.736 -0.064 0.000
S1.001 SSW02 15 Winter 1 +0% 2/15 Summer 63.668 -0.065 0.000
S1.002 SSW03 15 Winter 1 +0% 2/15 Summer 63.598 -0.068 0.000
Pipe
US/MH Flow / Overflow Flow Level
PN Name Cap. (1/s) (1/s) Status Exceeded

S1.000 SSwo1 0.95 61.7 OK

S1.001 Sswo2 0.96 62.3 OK

S1.002 SSwo3 0.96 62.2 OK

©1982-2019 Innovyze




The Alan Johnston Partnership Page 4
1 Dale Street 221-145 - Radcliffe Civic Hub

Liverpool Existing Brownfield Runoff

L2 2ET Discharge Rates

Date 22/12/2022 15:59 Designed by JRS

File EXISTING BROWNFIELD RUNOFF.MDX Checked by DJS

Micro Drainage Network 2019.1

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.325 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 0, 0

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?)
S1.000 SSW01 15 Winter 2 +0% 2/15 Summer 63.861 0.061 0.000
S1.001 SSwW02 15 Winter 2 +0% 2/15 Summer 63.768 0.035 0.000
S1.002 SSWO3 15 Winter 2 +0% 2/15 Summer 63.676 0.010 0.000
Pipe
US/MH Flow / Overflow Flow Level
PN Name Cap. (1/s) (1/s) Status Exceeded

S1.000 SSwo1 1.16 75.4 SURCHARGED

S1.001 Sswo2 1.16 75.0 SURCHARGED

S1.002 SSW03 1.16 74.9 SURCHARGED
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The Alan Johnston Partnership Page 5
1 Dale Street 221-145 - Radcliffe Civic Hub

Liverpool Existing Brownfield Runoff

L2 2ET Discharge Rates

Date 22/12/2022 15:59 Designed by JRS

File EXISTING BROWNFIELD RUNOFF.MDX Checked by DJS

Micro Drainage Network 2019.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.325 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 0, 0

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?)
S1.000 SSWO1 15 Winter 30 +0% 2/15 Summer 64.481 0.681 0.000
S1.001 SSwW02 15 Winter 30 +0% 2/15 Summer 64.177 0.444 0.000
S1.002 SSW03 15 Winter 30 +0% 2/15 Summer 63.878 0.212 0.000
Pipe
US/MH Flow / Overflow Flow Level
PN Name Cap. (1/s) (1/s) Status Exceeded

S1.000 SSwo1 2.08 134.9 SURCHARGED

S1.001 Sswo2 2.08 135.1 SURCHARGED

S1.002 SSW03 2.09 135.6 SURCHARGED
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The Alan Johnston Partnership Page 6
1 Dale Street 221-145 - Radcliffe Civic Hub

Liverpool Existing Brownfield Runoff

L2 2ET Discharge Rates

Date 22/12/2022 15:59 Designed by JRS

File EXISTING BROWNFIELD RUNOFF.MDX Checked by DJS

Micro Drainage Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Offline Controls O Number of Time/Area Diagrams O
Number of Online Controls O Number of Storage Structures O Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 19.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.325 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 2, 30, 100
Climate Change (%) 0, 0, 0, 0

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (Z) Overflow Level Depth Volume
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m?)
S1.000 SSWO1 15 Winter 100 +0% 2/15 Summer 64.973 1.173 0.000
S1.001 SSwW02 15 Winter 100 +0% 2/15 Summer 64.499 0.766 0.000
S1.002 SSW03 15 Winter 100 +0% 2/15 Summer 64.037 0.371 0.000
Pipe
US/MH Flow / Overflow Flow Level
PN Name Cap. (1/s) (1/s) Status Exceeded

S1.000 SSwo1 2.59 168.3 FLOOD RISK

S1.001 Sswo2 2.61 169.1 SURCHARGED

S1.002 SSW03 2.61 169.0 SURCHARGED
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The Alan Johnston Partnership

1 Dale Street
Liverpool
L2 2ET

221-145 - Radcliffe Civic Hub
Prelim Stroage Estimate
50% Betterment

Date 03/05/2022 12:18
File Prelim Storage Estimate.SRCX

Designed by JRS
Checked by DJS

Micro Drainage

Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)

Half Drain Time

: 49 minutes.

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control = Outflow Volume
m m (1/s) 1/s) 1/s) (m3)

15 min Summer 63.696 0.696 0.0 34.2 34.2 109.8
30 min Summer 63.918 0.918 0.0 34.2 34.2 144.7
60 min Summer 64.046 1.046 0.0 34.2 34.2 164.9
120 min Summer 64.060 1.060 0.0 34.2 34.2 167.1
180 min Summer 64.000 1.000 0.0 34.2 34.2 157.7
240 min Summer 63.918 0.918 0.0 34.2 34.2 144.7
360 min Summer 63.731 0.731 0.0 34.2 34.2 115.2
480 min Summer 63.574 0.574 0.0 34.2 34.2 90.6
600 min Summer 63.453 0.453 0.0 34.2 34.2 71.4
720 min Summer 63.364 0.364 0.0 34.1 34.1 57.3
960 min Summer 63.261 0.261 0.0 32.9 32.9 41.2
1440 min Summer 63.204 0.204 0.0 26.0 26.0 32.1
2160 min Summer 63.167 0.167 0.0 19.4 19.4 26.3
2880 min Summer 63.146 0.146 0.0 15.6 15.6 23.0
4320 min Summer 63.121 0.121 0.0 11.4 11.4 19.1
5760 min Summer 63.107 0.107 0.0 9.2 9.2 16.9
7200 min Summer 63.097 0.097 0.0 7.7 7.7 15.3
8640 min Summer 63.090 0.090 0.0 6.7 6.7 14.2
10080 min Summer 63.085 0.085 0.0 6.0 6.0 13.3
15 min Winter 63.797 0.797 0.0 34.2 34.2 125.6
30 min Winter 64.047 1.047 0.0 34.2 34.2 165.1
60 min Winter 64.195 1.195 0.0 34.2 34.2 188.5
120 min Winter 64.191 1.191 0.0 34.2 34.2 187.8
180 min Winter 64.092 1.092 0.0 34.2 34.2 172.3

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

15 min Summer 121.440 0.0 139.5 22

30 min Summer 82.678 0.0 190.0 34

60 min Summer 53.779 0.0 247 .5 54

120 min Summer 33.752 0.0 310.7 88

180 min Summer 25.289 0.0 349.2 124

240 min Summer 20.437 0.0 376.3 158

360 min Summer 15.138 0.0 418.1 220

480 min Summer 12.218 0.0 449 .9 280

600 min Summer 10.337 0.0 475.8 336

720 min Summer 9.011 0.0 497.8 392

960 min Summer 7.249 0.0 533.9 502

1440 min Summer 5.324 0.0 588.1 738

2160 min Summer 3.900 0.0 646.4 1104

2880 min Summer 3.122 0.0 690.0 1468

4320 min Summer 2.278 0.0 754.9 2204

5760 min Summer 1.819 0.0 804.2 2936

7200 min Summer 1.530 0.0 845.4 3672

8640 min Summer 1.328 0.0 880.7 4360

10080 min Summer 1.179 0.0 911.7 5056

15 min Winter 121.440 0.0 156.3 23

30 min Winter 82.678 0.0 212.9 34

60 min Winter 53.779 0.0 277.2 58

120 min Winter 33.752 0.0 348.0 94

180 min Winter 25.289 0.0 391.1 132

Status

[eNeoNoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNe]
ARAAARARARARARARARARARARARARARARARARARARARARARARAXRARRAR
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The Alan Johnston Partnership

1 Dale Street
Liverpool
L2 2ET

221-145 - Radcliffe Civic Hub
Prelim Stroage Estimate
50% Betterment

Date 03/05/2022 12:

18

File Prelim Storage Estimate.SRCX

Designed by JRS
Checked by DJS

Micro Drainage

Source Control 2019.1

240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080

Summary of Results for 100 year Return Period (+40%)

[eNeNoNeoNoNoNoNoNoNoNeoNoNeNe)

Storm Max Max Max
Event Level
m (m (17s)
min Winter 63.964 0.964 0.0
min Winter 63.664 0.664 0.0
min Winter 63.441 0.441 0.0
min Winter 63.303 0.303 0.0
min Winter 63.243 0.243 0.0
min Winter 63.204 0.204 0.0
min Winter 63.166 0.166 0.0
min Winter 63.137 0.137 0.0
min Winter 63.121 0.121 0.0
min Winter 63.101 0.101 0.0
min Winter 63.090 0.090 0.0
min Winter 63.082 0.082 0.0
min Winter 63.076 0.076 0.0
min Winter 63.071 0.071 0.0
Storm Rain
Event (mm/hr) Volume
(m3)
240 min Winter 20.437 0
360 min Winter 15.138 0.
480 min Winter 12.218 0.
600 min Winter 10.337 0.
720 min Winter 9.011 0.
960 min Winter 7.249 0.
1440 min Winter 5.324 0.
2160 min Winter 3.900 0.
2880 min Winter 3.122 0.
4320 min Winter 2.278 0.
5760 min Winter 1.819 0.
7200 min Winter 1.530 0.
8640 min Winter 1.328 0.
10080 min Winter 1.179 0.

34.2 34.2 151.
34.2 34.2 104.
34.2 34.2 69.
33.6 33.6 47.
31.8 31.8 38.
26.0 26.0 32.
19.2 19.2 26.
14.1 14.1 21.
11.3 11.3 19.
8.3 8.3 15.
6.6 6.6 14.
5.6 5.6 12.
4.8 4.8 11.
4.3 4.3 11.

Flooded Discharge Time-Peak

Volume (mins)

=)
421.5 170
468.3 234
503.9 288
532.9 336
557.5 382
598.0 500
658.7 738
724.0 1104
772.8 1468
845.5 2168
900.7 2912
946.9 3640
986.4 4288
1021.1 5024

Max Max Max
Depth Infiltration Control = Outflow Volume
1/s) 1/s) (m3)

NOORFRPROOORFRRFRMAONO

[eNeoNeoNeoNoNoNoNoNoNoNoNoNoNe]
AAARARARARARARARARARARARARARARRN

Status
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The Alan Johnston Partnership

1 Dale Street
Liverpool
L2 2ET

221-145 - Radcliffe Civic Hub
Prelim Stroage Estimate
50% Betterment

Date 03/05/2022 12:18
File Prelim Storage Estimate.SRCX

Designed by JRS
Checked by DJS

Micro Drainage

Source Control 2019.1

Rainfall Model

Return Period (years)
Region

M5-60 (mm)

Ratio R

Summer Storms

Rainfall Details

FSR Winter Storms es

100 Cv (Summer) 0.750

England and Wales Cv (Winter) 0.840
19.000 Shortest Storm (mins) 15

0.325 Longest Storm (mins) 10080

es Climate Change % +40

Time Area Diagram

Total Area (ha) 0.614

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.205 4 8 0.205 8 12 0.204
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The Alan Johnston Partnership Page 4
1 Dale Street 221-145 - Radcliffe Civic Hub

Liverpool Prelim Stroage Estimate

L2 2ET 50% Betterment

Date 03/05/2022 12:18 Designed by JRS

File Prelim Storage Estimate.SRCX Checked by DJS

Micro Drainage Source Control 2019.1

Model Details

Storage is Online Cover Level (m) 65.000

Cellular Storage Structure

Invert Level (m) 63.000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (n/hr) 0.00000
Depth (m) Area (m2) Inf. Area (m2) |Depth (m) Area (m2) Inf. Area (m2) |Depth (m) Area (m2) Inf. Area (m2)
0.000 166.0 0.0 1.200 166.0 0.0 1.201 0.0 0.0

Hydro-Brake Optimum Outflow Control

Unit Reference MD-SHE-0248-3420-1200-3420

Design Head (m) 1.200

Design Flow (1/s) 34.2

Flush-Flo Calculated

Ob ective Minimise upstream storage

Application Surface

Sump Available es

Diameter (mm) 248

Invert Level (m) 63.000

Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 34.2 Kick-Flo 0.868 29.3
Flush-Flo 0.416 34_.2 |Mean Flow over Head Range - 28.7

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake
Optimum as specified. Should another type of control device other than a Hydro-Brake Optimum be utilised
then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/s)|Depth (m) Flow (1/s)
0.100 8.1 0.800 31.2 2.000 43.7 4.000 61.1 7.000 80.2
0.200 25.3 1.000 31.3 2.200 45.8 4_.500 64.7 7.500 82.9
0.300 33.6 1.200 34.2 2.400 47.7 5.000 68.1 8.000 85.6
0.400 34.2 1.400 36.8 2.600 49.6 5.500 71.3 8.500 88.2
0.500 34.0 1.600 39.3 3.000 53.2 6.000 74.4 9.000 90.7
0.600 33.5 1.800 41.5 3.500 57.3 6.500 77.4 9.500 93.1
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Appendix J — Outline Drainage Strategy Drawing & SW Calculations
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Appendix K—PHA Waterproofing Risk Assessment
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