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EXECUTIVE SUMMARY

Jackson's Row Developments Ltd (hereinafter referred to as ‘the Applicant’) is seeking to construct a
major development proposal known as St Michael's, Jackson’s Row, Manchester, UK.

The planning application for the development was originally registered in January 2017. Following
feedback, the decision was taken to revise the scheme. Revised plans and documents were
submitted in November 2017 and the development was granted planning permission on 20 June
2018 (reference: 114664/F0/2016). It was subsequently amended under Section 73 on 26 June
2020 (reference: 125549/J0/2019) and under Section 96a? on 1 December 2020 (reference:
125549/J0/2019). For the purposes of this Drainage Strategy, the approved development will be
referred to as the ‘Approved Development'.

Following discharge of the relevant pre-commencement conditions, works to implement the
Approved Development were undertaken in April 2021 and completed on 12th of that month. The
works comprised the demolition of the kitchen of the Sir Ralph Abercromby and making good
remaining external walls. These works represented Phase 1 of the Approved Development. The
lawful implementation of the consent was confirmed in a Lawful Development Certificate issued by
Manchester City Council on 21 May 2021.

Further changes to the Approved Development are now sought by way of a Section 73 application.
The main changes are:-

= Changing the project phasing to allow Block B (offices) and the former police station to form
Phase 2, with Block A (hotel, residential and synagogue) forming Phase 3;

= Reduction in size of Basement -2 level, reduction of car parking numbers and increasing cycle
parking;

= The use of the former Police Station is proposed to change from boutique hotel use to offices and
will integrate into the new build offices;

= Change to the rooftop extension to the former Police Station to remove the plant from the roof of
this area and extend the office terrace at this level, adjust the height and reconfigure the

1 Section 73 of the Town and Country Planning Act 1990 (as amended)

2 Section 96(a) of the Town and Country Planning Act 1990 (as amended)
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proposed extension internally to align the floors with the new build office behind (the previous
maximum height to the top of the plant screen was 65.03m AOD, the new maximum height of the
rooftop extension will be 64.65m AOD) (0.38m decrease));

= Reconfiguration of office core and internal layouts in response to the integration of former Police
Station and to allow the phase to be constructed and operated independently of Phase 3;

= Improved sustainability ratings for the proposed offices and removal of proposed plant from the
former Police Station roof has required an increased size of plant deck on top of the offices. The
footprint of the plant deck is proposed to extend 4m to the north and south, the height is also
proposed to increase by 1.87m, the deck will be enclosed beneath to accommodate the leisure
use;

= The glass balustrade around the rooftop terrace will be increased from 1.5m to 3m to improve
comfort on the terrace and increase safety;

= Internal reconfiguration and alterations to align floorplates from the new build office into the
retained former Police Station building; and

= Change to the access arrangements to the retained Police Station building at ground floor to
create a lobby and allow a through connection to the offices.

The changes proposed will be referred to as the ‘Proposed Amendments’. For the avoidance of
doubt, references to the ‘Proposed Development’ refer to the ‘Approved Development’ as well as the
‘Proposed Amendments’, i.e. the entirety of the development as now proposed.

The updates to the Drainage Strategy in this addendum relate to the Proposed Amendments. The
amended floor plans have been reviewed together with the information from the public health
engineers showing above ground drainage. The review identified no overall changes to the
impermeable areas, discharge rates and surface water attenuation storage requirements for the
Proposed Development and this addendum has been updated to assess Block B amendments
separately. The public health drawings identified revised locations of proposed foul and surface
water drainage connections to the existing public sewers. These comply with the requirements of
United Utilities and are also amended in the report accordingly.

This Drainage Strategy Addendum should be read in conjunction with the separate Drainage
Strategy Report and Flood Risk Assessment Report which provides details on the outline flood risk
strategy for the Proposed Development.

SURFACE WATER DRAINAGE STRATEGY

Wallingford WRAP Class Maps indicate that the site has limited potential for infiltration. Additionally,
the site is space constrained in a city centre context with basement construction. Therefore,
infiltration is considered an unsuitable method for discharge of surface water.

There are no suitable watercourses in the vicinity of the site for surface water discharge. If a
connection was to be made to a suitable watercourse then a sewer requisition of a minimum of 0.5
km would be required which is considered to be unfeasible.

Therefore, the current proposal is to discharge surface water into the local sewer network which
comprises combined sewers only.
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The United Ultilities consultation response indicated that surface water may discharge at an
unrestricted rate into the public combined sewer network.

However, in line with Manchester City Council policy and their consultation response, flows will be
restricted to 50% of the existing flow rate following development. The resulting allowable flow is
calculated to be 39.8 I/s for the Proposed Development and 23.4 |/s for the Proposed Amendments.

On-site storage for the Proposed Amendments with a total volume of up to 125 m?3 is required in
order to attenuate flows to the allowable rate in a 1 in 100 year storm with a 40% allowance for
climate change. The storage is currently proposed to be located at basement level B1 and thus it is
likely that a gravity solution will not be possible for discharge. The storage therefore includes a sump
and pumping station.

The arrangement of site drainage and attenuation may currently involve multiple off-site
connections, which will be confirmed following receipt of CCTV results of the public sewer network.

The majority of the sewers as well as the proposed pumping station and attenuation storage are to
be located within or below the basement and so will be privately maintained.

FOUL WATER DRAINAGE STRATEGY

It is proposed to discharge the foul water flows from the new development into the public combined
sewer network.

The United Utilities pre-development enquiry response indicated that foul water may discharge at an
unrestricted rate into the public combined sewer network at a single location or multiple locations.

A single discharge point is currently proposed for foul water from the Proposed Amendments to the
public sewers. Following CCTV results for the site, the exact discharge points and rates can be
confirmed.

The majority of the proposed site drainage infrastructure is located within the basement and so will
be privately maintained.
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1. INTRODUCTION

1.1. APPOINTMENT AND BRIEF

1.1.1. WSP was appointed by Jackson’s Row Developments Ltd to undertake a Drainage Strategy to
support the Section 732 application for amendments to the Approved Development. The
amendments now proposed will be referred to as the ‘Proposed Amendments’. For the avoidance of
doubt, references to the ‘Proposed Development’ refer to the ‘Approved Development’ as well as the
‘Proposed Amendments’, i.e. the entirety of the development as now proposed.

1.1.2. A site location plan is included in Appendix A.

1.2. PROPOSED DEVELOPMENT

1.2.1. The Proposed Development comprises a synagogue, two hotels and space for office, retalil,
bar/restaurant and residential use.

1.2.2. The Proposed Amendments are summarised as follows:

= Changing the project phasing to allow Block B (offices) and the former police station to form
Phase 2, with Block A (hotel, residential and synagogue) forming Phase 3;

= Reduction in size of Basement -2 level, reduction of car parking numbers and increasing cycle
parking;

= The use of the former Police Station is proposed to change from boutique hotel use to offices and
will integrate into the new build offices;

= Change to the rooftop extension to the former Police Station to remove the plant from the roof of
this area and extend the office terrace at this level, adjust the height and reconfigure the
proposed extension internally to align the floors with the new build office behind (the previous
maximum height to the top of the plant screen was 65.03m AOD, the new maximum height of the
rooftop extension will be 64.65m AOD) (0.38m decrease));

= Reconfiguration of office core and internal layouts in response to the integration of former Police
Station and to allow the phase to be constructed and operated independently of Phase 3;

= Improved sustainability ratings for the proposed offices and removal of proposed plant from the
former Police Station roof has required an increased size of plant deck on top of the offices. The
footprint of the plant deck is proposed to extend 4m to the north and south, the height is also
proposed to increase by 1.87m, the deck will be enclosed beneath to accommodate the leisure use;

= The glass balustrade around the rooftop terrace will be increased from 1.5m to 3m to improve
comfort on the terrace and increase safety;

= Internal reconfiguration and alterations to align floorplates from the new build office into the
retained former Police Station building; and

= Change to the access arrangements to the retained Police Station building at ground floor to
create a lobby and allow a through connection to the offices.

3 Section 73 of the Town and Country Planning Act 1990 (as amended)
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Proposed site plans and elevations for the Proposed Amendments can be found within the
centralised plans section and Appendix B.

OBJECTIVE OF THE STUDY

The objective of this addendum is to provide details of how the Proposed Amendment’s foul and
surface water drainage strategies are incorporated in that of the Proposed Development. The report
will support the separate Drainage Strategy Report (WSP 2019) and Flood Risk Assessment (WSP
2017) that has been undertaken in accordance with the National Planning Policy Framework.

This report provides details on the following:

= The existing drainage characteristics of the site;

= The design requirements of the relevant statutory consultees;

= The discharge points offsite for the new foul and surface water drainage networks;
= The discharge rates and attenuation storage requirements;

= An assessment of the requirement for on-site pumping station(s);

= The suitability and incorporation of SuDS within the development; and

= A strategy for the adoption and maintenance of drainage features.

PLANNING POLICY & DESIGN GUIDANCE REQUIREMENTS

A detailed review of the relevant national and local planning policies as well as relevant design
guidance is included in the separate Flood Risk Assessment (WSP 2017). The 2019 update of the
National Planning Policy Framework has no effect on drainage and flood risk.

The surface and foul water drainage strategy has been designed in accordance with the following
national and local policy documents and relevant design guidance:

= Flood and Water Management Act (2010);

= National Planning Policy Framework (2019) and Planning Practice Guidance (2014);

= Building Regulations Part H [Drainage and Waste Disposal] (2015);

= Sewers for Adoption 7th Edition;

= Sustainable Drainage Systems Written Statement HCWS161 (December 2014);

= Defra Sustainable Drainage Systems Non-Statutory Technical Standards for Sustainable
Drainage Systems (March 2015);

= British Standard 8533:2011, Assessing and Managing Flood Risk in Development;

= British Standard 8582:2013 Code of Practice for Surface Water Management for Development
Sites; and

= Manchester, Salford and Trafford Councils’ Level 1 and 2 Hybrid Strategic Flood Risk
Assessment (2011).

LIMITATIONS

This report is based on the interpretation and assessment of data provided by third parties.

Whilst every care has been taken to ensure this information is accurate and up-to-date, WSP cannot
guarantee the accuracy of third party data and the findings of this report may change if the data is
amended or updated after the date of consultation.

The recommendations made within this report have been based on available information and may
be subject to change upon receipt of further consultation responses.

WSP ST MICHAEL'S, JACKSON'S ROW
September 2021 Project No.: 70088013 | Our Ref No.: 70088013-DSR-001
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2. EXISTING SITE

2.1. SITE LOCATION

2.1.1. The site is located off Jackson’s Row in Manchester approximately 0.1 km west of Manchester Town
Hall and Central Library.

2.1.2. Anapproximate postcode is M2 5WD and OS coordinates are 383645, 398030.

2.1.3. A site location plan can be found in Appendix A.

2.2. SITE DESCRIPTION

2.2.1. Table 1 describes the general site characteristics.

Table 1 - Characteristics of the Site

Area The Site Area is Approximately 0.56 Ha.

Site Use The site is currently occupied by a police station, synagogue and pub.
General The topographical survey (Appendix C) includes levels for external areas
Topography around the perimeter of the site only. The survey indicates that site levels

fall from east to west. Site levels in the north east corner peak at 39.75m
AOD whereas in the south east corner the maximum level is 38.68m AOD.
Levels on the western boundary of the site vary between 35m AOD and
36m AOD.

Boundaries | North | Jackson’s Row, drinking establishments, a restaurant and a hair salon.
South | Bootle Street and commercial property which appears to be disused.
East Southmill Street and commercial development.
West | A multi-storey office building beyond which is the A56/Deansgate.

Access Access to eastern half of the site may be gained via Jackson’s Row. Syers
Court off Bootle Street allows access to the west of the site.

2.3. EXISTING WATERCOURSES

2.3.1. The Hidden Rivers Map in the Greater Manchester Strategic Flood Risk Assessment (2008) does
not show the route of any watercourse under the site. However, two watercourses are shown in
vicinity of the site on this map.

2.3.2. Thefirstis an underground ‘lost watercourse’ which runs in a northeast - southwest orientation,
although the direction of flow is not confirmed. The Manchester City Council response received on
30 October 2015 indicated that historically this watercourse was known as the River Tib and now the
watercourse is incorporated into the combined sewer system in the vicinity of the site. The closest
point of this watercourse to the site is 0.1km to the east where it flows under land near to Mount

Street.
ST MICHAEL'S, JACKSON'S ROW WSP
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A second underground ‘lost watercourse’, confirmed by the Manchester City Council consultation
response on 30 October 2015 as the Manchester and Salford Junction Canal, connects the River
Irwell (between Princess Bridge and New Quay Street) to the Rochdale Canal near to Bridgewater
Hall on Great Bridgewater Street. The Manchester and Salford Junction Canal is 0.3km southwest of
the site at its closest point. It appears that the Canal and the other unnamed watercourse connect
shortly before the southern end of the Canal.

The Rochdale Canal is located approximately 0.5km to the south of the site.

Beyond the canal at approximately 0.6km south of the site the River Medlock flows generally in an
east to west direction. The River is partially in culvert around this location and the Manchester,
Salford and Trafford Council Hybrid Strategic Flood Risk Assessment (2011) Flood Risk
Management Map indicates that the ‘Medlock Tunnels’ flow northwest from under Deansgate before
emerging at Potato Wharf at a distance of approximately 0.6km from the site. The River is classified
as a main river upstream of the entrance into the tunnel at Deansgate and as an ordinary
watercourse from this point downstream.

A section of the River Irwell known as the Grey Irwell flows in the vicinity of the site. The river which
is classed as an ordinary watercourse in this section flows northeast to southwest approximately
0.5km northwest of the site at the closest point.

EXISTING PUBLIC SEWERS

Public sewer records from United Utilities (Appendix E) indicate that there are no public sewers
within the site boundary. The following sewers are located within the vicinity of the site under the
adjacent roads:

= A combined sewer manhole is indicated in the north east corner of the site which forms the head
of two combined sewer runs: one which runs south under Southmill Street to a junction with a
sewer flowing along Bootle Street; and another combined sewer of unknown size runs west under
Jackson’s Row adjacent to the northern boundary of the site.

= From the crossing of sewers at the junction of Southmill Street and Bootle Street a combined
sewer flows west along Bootle Street past the southern boundary of the site. At manhole 6906 to
the south of the site, the sewer size is marked as 450 mm.

= A 2,400 mm combined sewer flows south under Deansgate.

A CCTV survey is required to confirm the depth, condition and size of the public sewers.

EXISTING DRAINAGE CHARACTERISTICS OF THE SITE

The site is fully developed and occupied by a police station, a synagogue and a public house along
with car parking.

The site is therefore covered in hardstanding and surface water runoff is not infiltrated. Instead the
runoff is directed towards gullies and into the underground drainage system.

There is evidence of separate foul and surface water drainage networks serving the site. A
topographical survey (Appendix C) indicates multiple chambers around the perimeter of the site.
Additionally, a utility survey of the site in February 2016 (Appendix D) indicated three private lateral
connections from the existing site.

WSP ST MICHAEL'S, JACKSON'S ROW
September 2021 Project No.: 70088013 | Our Ref No.: 70088013-DSR-001
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Surface water runoff from external areas around the perimeter of the site appears to flow into the
surrounding highways, based on a site visit and assessment of the topographical survey (Appendix
0).

GEOLOGY AND HYDROGEOLOGY

The British Geological Survey Geology of Britain Viewer shows that the site is underlain by
sandstone known as the Chester Pebble Beds Formation. There are superficial deposits of
Devensian till on the west and centre of the site. The east of the site is shown to have no superficial
deposits.

The Environment Agency website designates the bedrock under the site as a principal aquifer. The
designation is used for rocks which usually provide a high level of water storage and may support
water supply and / or river base flow on a strategic scale.

The superficial deposits are classed as a Secondary A Aquifer meaning that the deposits are
permeable layers capable of supporting water supplies at a local rather than strategic scale and in
some cases forming an important source of base flow to rivers.

The Environment Agency website shows that the site does not lie within a Groundwater Source
Protection Zone.

HISTORICAL LAND USES

On the earliest available map from 1848, the area around the site is indicated to be developed but
the map is broad scale and so it is not possible to determine the use of the site at that time.

In 1851 the majority of site is shown to be covered with smaller buildings. There is a larger building
at the eastern boundary of the site.

Jackson’s Row and Bootle Street are visible in 1891 mapping. The road now known as Southmill
Street is shown as South Street on this map. Numerous buildings are shown across the site of
different sizes. A small road separates a plot in the east of the site which is split into three adjoining
sections.

In 1948 the road in the east of the site has disappeared and the eastern section of the site is
occupied by a police station. A public house is marked in the centre of the site near the southern
boundary where the Sir Ralph Abercrombie public house is located in the present day. The
northwest of the site is marked as ruins. Other unmarked buildings are also present on the site.

The ruins are replaced by a synagogue between 1951 and 1957.

An OS plan from 1962-1973 shows the building layout changing but the site usage remaining as a
synagogue, public house and police station. The street on the eastern boundary of the site is now
marked as Southmill Street.

The site has the same usage in present day although buildings have been extended since 1962-
1973 mapping.

ST MICHAEL'S, JACKSON'S ROW WSP
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3. SURFACE WATER DRAINAGE STRATEGY

3.1. PROPOSED DISCHARGE POINT

3.1.1. Inaccordance with requirement H3 of Building Regulations 2015, a hierarchal approach has been
used to determine the suitable discharge point for the surface water run-off generated by the
Proposed Development.

DISPOSAL OF SURFACE WATER BY INFILTRATION METHODS

3.1.2. Wallingford WRAP Class Maps indicated that the ground beneath the site is classed as clayey, or
loamy over clayey soils with an impermeable area at shallow depths indicating that infiltration may
not be suitable for the site.

3.1.3. The site has limited space and sits within a city centre context. The proposals include a main
external walkway between Jackson’s Row and Bootle Street shown in the site plan (Appendix B)
which has further storeys of development beneath, preventing their use for infiltration.

3.1.4. Therefore, infiltration is not considered to be viable for this site.
DISCHARGE TO A SUITABLE WATERCOURSE

3.1.5. There are two watercourses shown within the vicinity of the site on the Hidden Rivers Map in the
Greater Manchester Strategic Flood Risk Assessment (2008).

3.1.6. The closest, which was previously known as the River Tib, is now advised by Manchester City
Council on 30 October 2015 to be incorporated into the combined public sewer network and so
discharge to this watercourse would not be in accordance with the drainage hierarchy.

3.1.7. The other ‘hidden river’ is the Manchester and Salford Junction Canal which is a distance of 0.3 km
southwest of the site at the closest point. The condition and capacity of this watercourses to accept
new flow is unknown, no information was available from Manchester City Council as of 30 October
2015. Therefore, it is considered that this watercourse would be unsuitable for discharge.

3.1.8. The other watercourses in the vicinity of the site are the Rochdale Canal, River Medlock and River
Irwell. However, each of these watercourses is a minimum distance of at least 0.5 km and therefore
a connection to the watercourses would need a sewer requisition of considerable length.

3.1.9. Therefore, a connection to a watercourse for discharge of surface water from the site is considered
to be unfeasible.

DISCHARGE TO SEWER

3.1.10. There is a network of public combined sewers around the site as shown in the United Utilities sewer
plan in Appendix E.

3.1.11. The United Utilities pre-development enquiry response received on 28 and 29 October 2015
indicated that surface water could discharge into the public combined sewer network at a convenient
connection point or points.

3.1.12. The proposed connection point, subject to confirmation following CCTV results, is to the public
sewers under Bootle Street.

WSP ST MICHAEL'S, JACKSON'S ROW
September 2021 Project No.: 70088013 | Our Ref No.: 70088013-DSR-001
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PROPOSED DISCHARGE RATE

The Manchester City Council pre-application consultation response received on 08 October 2015
indicated flows from the site should be restricted to 50% of the existing flow rate. The response is in
line with council policy which restricts discharge to this level for sites proposed in critical drainage
areas; the site lies within the Conurbation Core Critical Drainage Area.

The United Utilities pre-development enquiry response received on 28 October 2015 indicated that
surface water could discharge at an unrestricted rate into the public combined sewer network.

The existing flow rate for the Proposed Development was determined based on a 140 I/s/ha
allowance which is commonly presented by local authorities for calculations involving brownfield
sites. All of the 0.56 ha of site area is considered to be impermeable following a review of site aerial
photography and the topographical survey (Appendix C) on which no significant permeable areas
are indicated. The existing flow rate determined by this method for the site is 79.6 I/s, which applying
the restrictions imposed by Manchester City Council infers that the allowable flow rate from the site
should be restricted to a value of 39.8 I/s. The allowable flow rate from the Proposed Amendments
has been calculated as 23.4 /s based on an impermeable area of 0.337 ha.

For the purpose of this report the entirety of the site is also considered to be impermeable. The
lower ground floor plan indicates impermeable development across the site area. It is possible that
planters at higher levels may capture water which could be incorporated at the detailed design
stage.

The Defra Sustainable Drainage Systems Non-Statutory Technical Standards for Sustainable
Drainage Systems (March 2015) guidance indicates that as a minimum surface water discharge
from brownfield sites should not exceed the existing rate. However, development should achieve a
greenfield runoff rate where reasonably practicable.

The site is space constrained and therefore it is considered that there would be insufficient space to
provide attenuation storage in order to reduce the flow rate from the site to greenfield rates.

Therefore, flow from the site is proposed to be restricted to 50% of existing flows, which meets the
underlying Defra criteria for flow control.

For the Proposed Amendments, a pumping station will be required to discharge water into the
combined sewer network (at a maximum rate of 23.4 I/s) since the attenuation storage is located at
basement level B1 and thus likely to be lower than the public sewers in the vicinity. The need for
pumping will be confirmed following CCTV results, however, space has been accommodated in the
development for any required sump and pumps.

The network is proposed to have a gravity piped overflow installed to minimise the risk of
surcharging the tank in extreme events. The tank is fitted with a high level alarm which should allow
for automatic diversion of excessive flows from higher levels into an overflow pipe. The pipe will
route flows safely off-site although the exact location is still to be determined. Owing to the potential
for surcharged sewers in extreme events, utilisation of a safe overflow route along the surrounding
road network may be considered.

It should be noted that this overflow system is only intended to be used in extreme events in excess
of the 1 in 100 year plus 40% climate change event. The location for the overflow should be chosen
to minimise the impact outside of the site boundary.
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ATTENUATION STORAGE

The attenuation storage volume for the Proposed Amendments has been based on an impermeable
area of 0.337 ha and achieving a discharge rate of 23.4 |/s during the critical 1 in 100 year (plus a
40% allowance for climate change) storm event, whilst ensuring there was no flooding of the
development during the storm event (in accordance with the requirements within Sewers for
Adoption).

The Block B attenuation volume calculated using the Source Control Function in Microdrainage
depends on the rate of pumping for the pumps selected and varies from approximately 110 m3 to
125m?® The calculations are included in Appendix G.

The Drainage Strategy Plan included within Appendix F shows the proposed points of discharge for
surface water to the combined sewer network on Bootle Street. This location is indicative only, as
results of a CCTV survey will allow for confirmation of the most feasible and convenient connection
point.

The proposed point of discharge for the Proposed Development will be subject to review during
subsequent stages of the design, when inputs from the MEP consultant are available. The drainage
strategy will be updated to reflect this; it should be noted that the strategy is unlikely to change.

Coordination between disciplines on the arrangement of drainage is ongoing and likely to continue
into the detailed design stage. Proposals currently include a connection each for foul water and
surface water between the site and the public combined sewer network. If additional connection
points are used for the surface water discharge, then the sum of the surface water flows leaving the
Block B site must not exceed 23.4 I/s and the attenuation storage may be reconfigured to facilitate
this.

The attenuation storage for the Proposed Amendments will incorporate a sump to house pumps
which will discharge surface water at the proposed rate of 23.4 I/s.

ADOPTION AND MAINTENANCE

Any below ground drainage sewer runs, pumping stations and attenuation provided for the building
will be privately maintained.

The location of access chambers will be coordinated with the architectural and structural layouts and
above ground drainage proposals to ensure that these are located in positions that provide sufficient
access for maintenance and routine de-silting of the attenuation storage.

CONSIDERATION OF CLIMATE CHANGE

Calculations in Appendix G demonstrate that the attenuation storage has sufficient space to
accommodate flows from the 1 in 100 year storm including a 40% allowance for climate change. In
this event the storage has approximately 200mm of ‘freeboard’ above the top water level suggesting
a good contingency.

Therefore, the design incorporates the higher allowance for increases in peak rainfall due to climate
change according to the Environment Agency Climate Change Allowances (February 2016).

The site lies within Flood Zone 1 and is not at risk of flooding from tidal/coastal sources. Therefore,
increases in peak river flow or sea level rise are not considered to impact upon the site during the
development lifetime.
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4., FOUL WATER DRAINAGE STRATEGY

4.1. PROPOSED DISCHARGE POINTS

4.1.1. Itis proposed to discharge the foul water flows from the Proposed Development into the existing
public combined sewer network surrounding the site.

4.1.2. The United Utilities pre-development enquiry response, received on 28 October 2015, indicated that
foul water drainage from the site may discharge into the public combined sewer network at a
convenient connection point or points.

4.1.3. The proposed connection points, subject to confirmation following CCTV results, are to the public
sewers under the adjoining streets of Jackson’s Row and Bootle Street, as shown in the drainage
strategy layout in Appendix F.

4.1.4. Where practicable upper level foul water discharge will drain via proposed gravity lateral sewer
connections. Any foul water drainage from the basement (serving back of house areas; refuse areas
and plant areas) will drain via a pumped solution which can be sized to accommodate flows from
upper levels which may be needed depending on the internal drainage coordination at the detailed
design stage.

4.2. PROPOSED DISCHARGE RATES

4.2.1. The United Utilities pre-development enquiry response indicated that at present foul water may
discharge at an unrestricted rate into the public combined sewer network.

4.2.2. Foul water rates from the Proposed Development will be subject to review during subsequent stages
of the design, when further detailed inputs from the MEP consultant are available. The Drainage
Strategy Plan (Appendix F) indicates the location of the Block B discharge point.

4.2.3. There is provision in the Drainage Strategy Plan for collection and pumping of foul water from car
parking, plant rooms, cycle store and bin storage areas. These flow rates are likely to be minimal.

4.3. ADOPTION AND MAINTENANCE

4.3.1. A number of foul water drainage features are proposed in the basement of the Proposed
Development; these features will be privately maintained.

4.3.2. The location of access chambers will be coordinated with the architectural and structural layouts and

above ground drainage proposals to ensure that these are located in positions that provide sufficient
access for maintenance.

ST MICHAEL'S, JACKSON'S ROW WSP
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5. CONCLUSIONS

5.1. SURFACE WATER DRAINAGE STRATEGY

5.1.1. Wallingford WRAP Class Maps indicate that the site has limited potential for infiltration. Additionally,
the site is space constrained in a city centre context with basement construction. Therefore,
infiltration is considered an unsuitable method for discharge of surface water.

5.1.2. There are no suitable watercourses in the vicinity of the site for surface water discharge. If a
connection was to be made to a suitable watercourse then a sewer requisition of a minimum of 0.5
km would be required which is considered to be unfeasible.

5.1.3. Therefore, the current proposal is to discharge surface water into the local sewer network which
comprises combined sewers only.

5.1.4. The United Utilities consultation response indicated that surface water may at present discharge at
an unrestricted rate into the public combined sewer network.

5.1.5. However, in line with Manchester City Council policy and their consultation response, flows following
development will be restricted to 50% of the existing flow rate. The resulting allowable flow for the
Proposed Amendments is calculated to be 23.4 I/s.

5.1.6. On-site storage with a total volume of up to 125 m? is required in order to attenuate flows to the
allowable rate in a 1 in 100 year storm with a 40% allowance for climate change. The storage is
currently proposed to be located at basement level B1 and thus it is likely that a gravity solution will
not be possible for discharge. The storage will therefore include a sump and pumping station.

5.1.7. The arrangement of site drainage and attenuation may involve multiple off-site connections, which
will be confirmed following receipt of CCTV results of the public sewer network. A single discharge
point is currently proposed to Bootle Street.

5.1.8. The majority of the sewers as well as the pumping station and attenuation storage are located within
or below the basement and so will be privately maintained.

5.2. FOUL WATER DRAINAGE STRATEGY

5.2.1. Itis proposed to discharge the foul water flows from the new development into the public combined
sewer network.

5.2.2. The United Utilities consultation response indicated that foul water may discharge at an unrestricted
rate into the public combined sewer network at a single location or multiple locations.

5.2.3. A single discharge point is currently proposed for foul water from the site. Following CCTV results
for the site the exact discharge points and rates can be confirmed.

5.2.4. The majority of the site drainage infrastructure is proposed to be located within the basement and so

will be privately maintained.
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SITE PLANS - BLOCK B OFFICE
GROUND LEVEL GA PLAN (SOM
DRAWING NO. A-102)
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SITE PLANS - BLOCK B OFFICE
BASEMENT 1 PLAN (SOM DRAWING
NO. A-101)
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TOPOGRAPHICAL SURVEY
(DRAWING NO. 13643-100_2DT)
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UTILITY SURVEY (DRAWING NO.
S11741-U)
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United Utilites Water Limited

Property Searches
Ground Floor Grasmere House
Lingley Mere Business Park

WSP _CiVi Is _ Great Sankey

3 White Rose Office Park Warrington

Millshaw Park Lane WAS 3LP

Leeds DX 715568 Warrington
Telephone 0370 751 0101

LS11 0ODL
Property.searches@uuplc.co.uk
Your Ref: 70010278
Our Ref: 14/1119358

Dear Sirs

Location: Police Station/Synagogue Jacksons Row Manchester M2 5GU

| acknowledge with thanks your request dated 30/06/15 for information on the location of our services.

Please find enclosed plans showing the approximate position of our apparatus known to be in the
vicinity of this site.

| attach General Condition Information sheets, which details contact numbers for additional services
(i.e. new supplies, connections, diversions) which we are unable to deal with at this office. In addition
you should ensure they are made available to anyone carrying out any works which may affect our
apparatus.

| trust the above meets with you requirements and look forward to hearing from you should you need
anything further.

If you have any queries regarding this matter please telephone us on 0370 7510101.

Yours Faithfully,

S ‘V\\.CMUM\AJ c

Sue McManus
Operations Manager
Property Searches

United Utilities Water Limited

Registered in England & Wales No. 2366678

Registered Office: Haweswater House,
UUWaterLimited 2014 Lingley Mere Business Park, Lingley Green Avenue,

Great Sankey, Warrington, WAS5 3LP
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TERMS AND CONDITIONS - WASTERWATER & WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers
which are the subject of an agreement under Section 104 of the Water Industry Act 1991 and mains installed

in accordance with the agreement for the self construction of water mains) (UUWL apparatus) of United
Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

1. This Map and any information supplied with it is issued subject to the provisions contained below, to the
exclusion of all others and no party relies upon any representation, warranty, collateral contract or other

assurance of any person (whether party to this agreement or not) that is not set out in this agreement or the
documents referred to in it.

2. This Map and any information supplied with it is provided for general guidance only and no representation,
undertaking or warranty as to its accuracy, completeness or being up to date is given or implied.

3. In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only.
UUWL strongly recommends that a comprehensive survey is undertaken in addition to reviewing this Map to
determine and ensure the precise location of any UUWL apparatus. The exact location, positions and depths
should be obtained by excavation trial holes.

4. The location and position of private drains, private sewers and service pipes to properties are not normally
shown on this Map but their presence must be anticipated and accounted for and you are strongly advised to
carry out your own further enquiries and investigations in order to locate the same.

5. The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to
any removal or change in location of the same. The onus is entirely upon you to confirm whether any changes
to the Map have been made subsequent to issue and prior to any works being carried out.

6. This Map and any information shown on it or provided with it must not be relied upon in the event of any
development, construction or other works (including but not limited to any excavations) in the vicinity of

UUWL apparatus or for the purpose of determining the suitability of a point of connection to the sewerage or
other distribution systems.

7. No person or legal entity, including any company shall be relieved from any liability howsoever and
whensoever arising for any damage caused to UUWL apparatus by reason of the actual position and/or
depths of UUWL apparatus being different from those shown on the Map and any information supplied with it.

8. If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be
severed from the remaining provisions which shall be unaffected and continue in full force and affect.

9. This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the
English courts, save that nothing will prevent UUWL from bringing proceedings in any other competent
jurisdiction, whether concurrently or otherwise.

Copyright © United Utilities Water Limited 2014
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WASTE WATER SYMBOLOGY
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WASTE WATER SYMBOLOGY
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WASTE WATER SYMBOLOGY
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The position of underground apparatus shown on this plan is approximate only and is given in
accordance with the best information currently available.

The actual positions may be different from those shown on

the plan and private pipes, sewers or drains may not be recorded.

United Utilities will not accept any liability for any damage caused by the actual positions being
different from those shown.

United Utilities Water Limited 2014. The plan is based upon the Ordnance Survey Map with the
sanction of the Controller of H.M. Stationery Office.Crown and United Utilities copyrights are reserved.
Unauthorised reproduction will infringe these copyrights.
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Conditions and Information regarding
wastewater network

These general conditions and precautions apply
to the wastewater network of United Utilities

Please ensure that a copy of these conditions is
passed to your representative and contractor on site.

1 United Utilities provides the approximate locations of its
sewers according to its records. These records are not
necessarily accurate or complete nor do they normally show the
positions of every sewer culvert or drain, private connections from
properties to the public sewers or the particulars of any private
system. No person or company shall be relieved from liability for
any damage caused by reason of the actual positions and/or
depths being different from those indicated. The records do
indicate the position of the nearest known public sewer from
which the likely length of private connections can be estimated
together with the need for any off site drainage rights or
easements.

2 Special requirements relative to our sewers may be
indicated. United Utilities employees or its contractors will visit
any site at reasonable notice to assist in the location of its
underground sewers and advise any precautions that may be
required to obviate any damage. To arrange a visit or for
further information regarding new supplies, connections,
diversions, costing, or any notification required under these
General Conditions, please call us on 0345 602 0406.

3 Where public sewers are within a site which is to be
developed and do not take any drainage from outside the area,
they are from an operational viewpoint redundant. The
developer must identify all redundant sewers affected by the
development and apply to United Utilities in writing for these
sewers to be formally closed. The developer shall bear all
related costs of the physical abandonment work.

4 Public sewers within the site that are still live outside
the area will be subject to a “Restricted Building zone”. This
would normally be a surface area equivalent to the depth of the
sewer measured from the centre line of the sewer on either
side. No construction will be permitted within that zone. The
developer should also note that deep and wide rooted trees
must not be planted in close proximity to live sewers. Access to
public sewers must be maintained at all times and no
interference to manholes will be permitted during construction
work.

United Utilities Water Limited 2015

Haweswater House, Lingley Mere Business Park,

Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
www.unitedutilities.com

Registered in England and Wales Registered Number 2366678
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Where there is a public sewer along the line of a
proposed development/building, arrangements shall be
made by the developer at his cost to divert the sewer
around the development. Where this is not possible and
as a last resort, a “Building Over Agreement” will need
to be completed under section 18 of the Building Act
1984. The developer shall design building foundations
to ensure that no additional loading is transferred to the
sewer and submit such details both to the Local
Authority’s Building Control Officer and to United
Utilities for approval/acceptance. United Utilities on a
rechargeable basis would normally undertake all
aspects of design work associated with the diversion of
any part of the operational wastewater network. For
further advice please email
wastewaterdeveloperservices@uuplc.co.uk

Where there is a non-main river watercourse/culvert
passing through the site, the landowner has the
responsibility of a riparian owner for the
watercourse/culvert and is responsible for the
maintenance of the fabric of the culvert and for all works
involved in maintaining the unrestricted flow through it.
Building over the watercourse/culvert is not
recommended. The developer must contact the local
authority before any works are carried out on the
watercourse/culvert. Where it is necessary to discharge
surface water from the site into the watercourse/culvert
the developer shall make an assessment of the
available capacity of the watercourse/culvert (based on
a 1in 50 year event) and ensure that the additional flow
to be discharged into the watercourse/culvert will not
cause any flooding. In appropriate cases, flooding may
be prevented by on-site storage. The developer shall
submit the relevant details required to substantiate his
development proposals. Details of any outfall proposed
shall also be submitted to the Environment Agency, PO
Box 12, Richard Fairclough House, Knutsford Road,
Warrington, Cheshire, WA4 1HT for their approval.

Where there is a main river watercourse/culvert passing
through the site, the developer shall submit all
proposals affecting the river to the Environment Agency
at the address stated in paragraph 6 for
approval/acceptance.

United

= Utilities
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8. Your attention is drawn also to the following:

Private drains or sewers which may be within the site.

On 1 October 2011 all privately owned sewers and lateral
drains which communicate with (that is drain to) an existing
public sewer as at 1 July 2011 will become the
responsibility of the sewerage undertaker. This includes
private sewers upstream of pumping stations that have yet
to transfer, but excludes lengths of sewer or drain that are
the subject of an on-going appeal or which have been
excluded from transfer as a result of an appeal or which are
on or under land opted-out by a Crown body. The transfer
specifically excludes sewers and lateral drains owned by a
railway undertaker. Sewers upstream of such assets,
however, are transferred. Such assets may not be recorded
on the public sewer record currently as it was not a
requirement to keep records of previously private sewers
and drains.

Applications to make connections to the public sewer.

The developer must write to United Utilities requesting an
application form that must be duly completed and returned.
No works on the public sewer shall be carried out until a
letter of consent is received from United Utilities.

Sewers for adoption If an agreement for the adoption

of sewers under Section 104 of the Water Industry Act 1991 is
being contemplated, a submission in accordance with “Sewers
for Adoption”, Seventh Edition, published by the Water
Research Centre (2001) Plc, Henley Road, Medmenham, PO
Box 16, Marlow, Buckinghamshire, SL7 2HD will be required,

taking into consideration any departures from the general guide

stipulated by United Utilities.

Further consultation with United Utilities.

Developers wishing to seek advice or clarification regarding
sewer record information provided should contact United
Utilities to arrange an appointment. A consultation fee may
be charged, details of which will be made available at the
time of making an appointment.

9. Combined sewers, foul sewers, surface water sewers,
and pumped mains. These are shown separately in a range
of colours or markings to distinguish them on our drawings,
which are extracts from the statutory regional sewer map. A
legend and key is provided on each extract for general use,
although not all types of sewer will be shown on every
extract.

United Utilities Water Limited 2015

Haweswater House, Lingley Mere Business Park,

Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
www.unitedutilities.com

Registered in England and Wales Registered Number 2366678
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Combined sewers shown coloured red carries both
surface water and foul sewage, especially in areas where
there is no separate surface water sewerage system.

Foul sewers coloured brown may also carry surface
water and there may be no separate surface water system
indicated in the immediate area. Both combined and foul
sewers carry wastewater to our treatment works before it
can safely be returned to the environment.

Surface water sewers coloured blue on our drawings are
intended only to carry uncontaminated surface water (e.g.
rainfall from roofs, etc) and they usually discharge into local
watercourses. It is important for the protection of the
environment and water quality that only uncontaminated
surface water is connected to the surface water sewers.
Improper connections to surface water sewers from sink
wastes, washing machines and other domestic use of water
can cause significant pollution of watercourses.

Pumped mains, rising mains and sludge mains will all
be subject to pumping pressures and are neither suitable
nor available for making new connections.

Highway drains, when included, show as blue and
black dashed lines. Highway drains are not assets
belonging to United Utilities and are the responsibility of
local authorities.

1. Forinformation regarding future proposals for
construction of company apparatus please write
to United Utilities, PO Box 453, Warrington, WA5
30N.

2. Forinformation regarding easements, deeds,
grants or wayleaves please write to United
Utilities Property Solutions, Coniston Buildings,
Lingley Mere Business Park, Lingley Green
Avenue, Great Sankey, Warrington, WA5 3UU
Tel: 01925 731 365

United

Utilities
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DRAINAGE LAYOUT BLOCK B
(BASEMENT) (CURTINS DRAWING
NO. 078847-CUR-XX-XX-DR-C-92500-
PO1) AND ALTERNATIVE OPTION 2
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TO BE DIRECTED TO BASEMENT SURFACE WATER DRAINAGE
SYSTEM

EXTENT OF GROUND FLOOR REQUIRING SURFACE DRAINAGE

DESIGN PHILOSOPHY

SURFACE WATER DESIGN

THE DESIGN PROVIDES CAPACITY UP TO THE 100 YEAR 40% CLIMATE CHANGE
EVENT.

SW FLOW RATE: 23.4L/S (BASED ON 50% OF EXISTING AS AGREED PRIOR)
APPROXIMATE STORAGE REQUIREMENT: 125M°

OUTFALL:IL TBC - TO BE AGREED WITH UU

LEVELS INDICATE THAT PUMPING WILL BE REQUIRED.

INFILTRATION IS NOT CONSIDERED APPROPRIATE FOR THIS SCHEME.

FOUL WATER DESIGN

FW PEAK FLOW RATE:TBC

OUTFALL: IL TBC - TO BE AGREED WITH UU

LEVELS INDICATE THAT PUMPING WILL BE REQUIRED.

FOUL WATER STORAGE REQUIRED:TBC (24 HOURS FLOW AS REQUIRED. BY

BUILDING REGS). OCCUPANCY AND WASHDOWN MAINTENANCE STRATEGY TBC

FOUL PUMPING & STORAGE

ALL DRAINAGE REQUIRING DISCHARGE VIA A PUMED OUTFALL AT
BASEMENT LEVEL, IN CASE OF PUMP FAILURE.

PUMPED STORAGE VOLUMES.

ARCHITECT.
FOR WASHDOWN VOLUME ALLOWANCES, MAINTENANCE PROPOSALS

ALLOWANCES ARE REQUIRED OR WHETHER PROCEDURES CAN BE

IT WILL BE NECESSARY TO PROVIDE 24 HOUR STORAGE PROVISION FOR

IT IS THEREFORE PROPOSED THAT ALL DRAINAGE AT GROUND FLOOR
LEVEL AND ABOVE, WILL BE SUSPENDED BELOW GROUND FLOOR LEVEL
AND DISCHARGED DIRECTLY TO THE PUBLIC SEWER BY GRAVITY TO LIMIT

PUMPED VOLUMES WILL BE BASED ON OCCUPANCY NUMBERS USING THE
BASEMENT FACILITIES - OCCUPANCY NUMBERS TO BE CONFIRMED BY THE

SHOULD BE CONFIRMED TO DETERMINE WHETHER ADDITIONAL STORAGE

MANAGED TO SUSPEND WASHDOWN IN THE EVENT OF PUMP FAILURE.

THE DESIGN RESPONSIBILITIES FOR THE FOUL AND SURFACE WATER
PUMP SYSTEMS ARE AS STATED BELOW:-

. PUMPING STATION DESIGN AND SPECIFICATION -
MANUFACTURER/SUPPLIER.

PUMPING STATION CIVIL WORKS - MAIN CONTRACTOR.

SITE LAYOUT AND PUMPING STATION LOCATION - ARCHITECT/CLIENT
PUMPING STATION INSTALLATION - MANUFACTURER/SUPPLIER.

RISING MAIN, BREAK CHAMBER AND OUTFALL DESIGN AND SPECIFICATION -
MANUFACTURER/SUPPLIER.

RISING MAIN ROUTE - ARCHITECT/M&E ENGINEER.

RISING MAIN, BREAK CHAMBER AND INSTALLATION - MAIN CONTRACTOR.
FABRICATION AND CONSTRUCTION DRAWINGS - MANUFACTURE/SUPPLIER.
REVIEW OF LAYOUT AND LEVELS TO COMPLY WITH DRAINAGE DESIGN - MAIN

CONTRACTOR'S DESIGNER (CURTINS).

ACCEPTANCE AND APPROVAL FROM CONSTRUCTION - MAIN CONTRACTOR.
APPROVAL OF TESTING REGIME - MAIN CONTRACTOR.

REQUIREMENTS FOR APPROVAL OF PUMP STATIONS - MANUFACTURE/SUPPLIER.

10.

1.

12.

13.

ORD

ALL

ALL

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS AND ENGINEERS DRAWINGS AND SPECIFICATIONS.

DESIGN BASED ON TOPOGRAPHICAL SURVEY AND CCTV SURVEY
INFORMATION AVAILABLE AT THE TIME OF DESIGN.

ALL EXISTING SEWERS, CONNECTIONS, PIPE SIZES AND INVERT LEVELS
TO BE CONFIRMED BY CONTRACTOR PRIOR TO COMMENCEMENT OF
WORKS TO ENSURE CONNECTIVITY. ANY VARIANCE FROM THE
INFORMATION SHOWN SHOULD BE REPORTED TO THE ENGINEER FOR

REVIEW.

DO NOT SCALE THIS DRAWING. ANY AMBIGUITIES, OMISSIONS AND
ERRORS ON DRAWINGS SHALL BE BROUGHT TO THE ENGINEERS
ATTENTION IMMEDIATELY. ALL DIMENSIONS MUST BE

CHECKED / VERIFIED ON SITE.

ALL DIMENSIONS ARE IN METRES AND LEVELS IN METRES ABOVE

WHERE EXISTING DRAINAGE IS BEING USED, ALLOWANCES SHOULD BE
MADE TO REMEDIATE THIS DRAINAGE IN LINE WITH AVAILABLE CCTV
SURVEY INFORMATION. IF NO SURVEY IS AVAILABLE, IT IS ADVISED TO
OBTAIN ONE PRIOR TO COMMENCEMENT OF WORKS.

ANY DRAINAGE WORKS, AND WHERE NECESSARY PROTECTION OR
DIVERSIONS TO BE UNDERTAKEN TO AVOID CONFLICT WITH THE

PROPOSED WORK.

ONLY AND TO BE CONFIRMED BY THE ARCHITECT AND M&E ENGINEER.

COVER LEVELS, GULLY POSITIONS, AND BUILDINGS LOCATION ARE
APPROXIMATE AND SHALL BE CONFIRMED BY ARCHITECT/ LANDSCAPE

ARCHITECT.

ALL PIPE DIAMETERS GIVEN ARE NOMINAL INTERNAL PIPE DIAMETERS.
THESE ARE TO BE CONFIRMED ONCE A DETAILED CAPACITY CHECK HAS
BEEN UNDERTAKEN AT A LATER DESIGN STAGE.

OUTFALL CONNECTION(S) SUBJECT TO AGREEMENT WITH THE
APPROVING AUTHORITY.

NANCE DATUM UNLESS OTHERWISE NOTED.

EXISTING SERVICES TO BE LOCATED PRIOR TO COMMENCEMENT OF

RAINWATER AND FOUL POP UPS LOCATIONS AND SIZES INDICATIVE
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= 3265m?
= 875m?
= 2390m?

Therefore requires approximately 40mm void depth across
blue roof area of 3265m? and 140mm depth of permeable

sub base (at 30% void ratio) of external area of 875m?.
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WSP Group Ltd

Page 1

Date 03/09/2021 01:18

File 210902 St Michaels Block B.SRCX

Designed by UKDXV006
Checked by

-ﬁ

XP Solutions

Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)
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30

15
30
60
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180
240
360
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720
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15
30

Storm
Event

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Storm
Event

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Max Max Max Max  Status
Level Depth Control Volume
m  m  Ws) @™

98.324 1.324 12.4 66.2 0 K
98.671 1.671 15.6 83.6 0 K
98.904 1.904 17.8 95.2 0K
99.020 2.020 18.9 101.0 0K
99.007 2.007 18.8 100.4 0K
98.952 1.952 18.3 97.6 0K
98.807 1.807 16.9 90.3 0K
98.675 1.675 15.7 83.7 0 K
98.559 1.559 14.6 77.9 0 K
98.458 1.458 13.6 72.9 0K
98.295 1.295 12.1 64.8 0K
98.065 1.065 10.0 53.3 0K
97.850 0.850 8.0 425 0K
97.714 0.714 6.7 35.7 0K
97.546 0.546 5.1 27.3 0K
97.447 0.447 4.2 22.4 0K
97.381 0.381 3.6 19.0 0K
97.332 0.332 3.1 16.6 0K
97.296 0.296 2.8 14.8 0K
98.484 1.484 13.9 74.2 0K
98.875 1.875 17.6 93.8 0K
Rain Flooded Discharge Time-Peak

(mm/hr) Volume  Volume (mins)

(m=) (m=)

118.613 0.0 74.9 23
79.413 0.0 100.4 34
50.812 0.0 128.4 54
31.468 0.0 159.1 86
23.466 0.0 177.9 120
18.940 0.0 191.5 154
13.882 0.0 210.5 220
11.143 0.0 225.3 284

9.389 0.0 237.3 348
8.158 0.0 247 .4 410
6.531 0.0 264.1 532
4.764 0.0 289.0 778
3.468 0.0 315.6 1144
2.766 0.0 335.5 1504
2.007 0.0 365.1 2216
1.596 0.0 387.3 2944
1.336 0.0 405.1 3680
1.154 0.0 420.1 4408
1.020 0.0 433.1 5144

118.613 0.0 83.9 23

79.413 0.0 112.4 34
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WSP Group Ltd

Page 2

Date 03/09/2021 01:18

File 210902 St Michaels Block B_SRCX Checked by

Designed by UKDXV006

XP Solutions

Source Control 2019.1

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

Storm Max Max Max Max  Status
Event Level Depth Control Volume
(m m /sy (m3)

60 min Winter 99.134 2.134 20.0 106.7 0K
120 min Winter 99.217 2.217 20.8 110.9 0K
180 min Winter 99.154 2.154 20.2 107.7 0K
240 min Winter 99.050 2.050 19.2 102.5 0K
360 min Winter 98.831 1.831 17.1 91.6 0K
480 min Winter 98.649 1.649 15.4 82.4 0K
600 min Winter 98.497 1.497 14.0 74.9 0K
720 min Winter 98.371 1.371 12.8 68.5 0K
960 min Winter 98.174 1.174 11.0 58.7 0K

1440 min Winter 97.917 0.917 8.6 45.9 0K
2160 min Winter 97.697 0.697 6.5 34.9 0K
2880 min Winter 97.567 0.567 5.3 28.4 0K
4320 min Winter 97.419 0.419 3.9 20.9 0K
5760 min Winter 97.336 0.336 3.1 16.8 0K
7200 min Winter 97.282 0.282 2.6 14.1 0K
8640 min Winter 97.244 0.244 2.3 12.2 0K
10080 min Winter 97.216 0.216 2.0 10.8 0K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(M) (M)

60 min Winter 50.812 0.0 143.8 56
120 min Winter 31.468 0.0 178.2 92
180 min Winter 23.466 0.0 199.3 128
240 min Winter 18.940 0.0 214.5 164
360 min Winter 13.882 0.0 235.8 232
480 min Winter 11.143 0.0 252.3 298
600 min Winter 9.389 0.0 265.8 362
720 min Winter 8.158 0.0 277.1 426
960 min Winter 6.531 0.0 295.8 550

1440 min Winter 4.764 0.0 323.6 796
2160 min Winter 3.468 0.0 353.4 1156
2880 min Winter 2.766 0.0 375.8 1528
4320 min Winter 2.007 0.0 409.0 2248
5760 min Winter 1.596 0.0 433.8 2952
7200 min Winter 1.336 0.0 453.7 3680
8640 min Winter 1.154 0.0 470.5 4408
10080 min Winter 1.020 0.0 485.0 5144
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WSP Group Ltd

Page 3

Date 03/09/2021 01:18
File 210902 St Michaels Block B.SRCX

Designed by UKDXV006
Checked by

XP Solutions

Source Control 2019.1

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.337

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) |From: To: (ha)
0 4 0.113 4 8 0.112 8 12 0.112
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WSP Group Ltd Page 4

- VIICIC
Date 03/09/2021 01:18 Designed by UKDXV006 m
File 210902 St Michaels Block B_SRCX Checked by

XP Solutions Source Control 2019.1

Model Details
Storage is Online Cover Level (m) 100.000

Tank or Pond Structure

Invert Level (m) 97.000
Depth (m) Area (m2) |Depth (m) Area (m2) | Depth (m) Area (m2)
0.000 50.0 2.500 50.0 2.501 0.0

Pump Outflow Control

Invert Level (m) 97.000
Depth (m) Flow (1/s)

2.500 23.4000
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