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Glossary

BURO HAPPOLD

Term

Definition

Attenuation

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

Brownfield

Land previously developed that has potential to be regenerated.

Catchment

A surface water catchment is the area which water drains into a watercourse. A groundwater
catchment is the area that consists of the groundwater river flow.

Design Flood Level

This is the level of flooding that flood defences or mitigation measures are designed against. This is
typically the 1% (1 in 100) flood level.

Discharge

The rate of flow of water measured in terms of volume per unit time.

EA

Environment Agency.

Flood Defence

A natural or man-made infrastructure used to prevent certain areas from inundation from flooding,
and / or the provision of flood warning systems.

Floodplain

Area of land adjacent to a water course which water flows or is stored during a flood event or would
otherwise be flooded in the absence of flood defences.

Flood Resilience

Improving flood resistance, e.g. reducing the risk of properties against flooding events.

Flood Risk

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

Flood Risk Assessment

An assessment of the flood risks to the proposed development over its expected lifetime and the

(FRA) possible flood risks to the surrounding areas, assessing flood flows, flood storage capacity and runoff.
Flood Risk Managing and/or reducing flood risk to people, property and the environment.

Management (FRM)

Flood Zones The statistical chance of a flood event occurring in any one year, stated as a percentage. PPS25

identifies three flood zones.

Fluvial Flooding

Related or connected to a watercourse (river or stream).

Greenfield Land which has not been previously developed.

Groundwater Water present within underground strata known as aquifers.

Inundation Flooding of land with water.

m AOD Metres Above Ordnance Datum.

Mitigation Actions taken to reduce either the probability of flooding or the consequences of flooding or a

combination of the two.

Previously Developed

Land which is or was occupied by a permanent structure (excluding agricultural or forestry buildings)

Land and associated fixed surface infrastructure.

Red line boundary Boundary drawn to indicate the site area on which the planning application is based.

Residual Risk The risk that remains after risk management and mitigation measures have been implemented

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

Runoff Water flow over surfaces to the drainage system. Runoff occurs if the ground is impermeable or if

permeable ground is saturated.

Strategic Flood Risk
Assessment (SFRA)

An SFRA is the assessment and 'categorisation’ of flood risk on an area-wide basis in accordance with
PPS25.

Surface Water Flooding

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

Sustainable Drainage
Systems (SuDS)

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

Sustainable Development which meets the needs of the present without compromising the ability of future
Development generations to meet their own needs.
Water Table The top surface of the saturated zone within the aquifer.
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1 Overview

This drainage strategy has been prepared to set the principles for the drainage design to serve the 2&3 Angel Square
development and for a phased (temporary) solution where only Plot 2 is developed. This report should be read in
conjunction with the Buro Happold Flood Risk Assessment (FRA).

The Site is located to the north of Manchester City Centre, approximately 220m east of Manchester Victoria Railway
Station and it is surrounded by the Co-op Group headquarters and Angel Square to the west, Miller Street to the
south, Angel Street to the north and Angel Gardens to the east.

The drainage strategy will be in accordance with Section H of the Building Regulations, the Manchester City Council
Lead Local Flood Authority (LLFA) and United Utilities (UU) requirements.

To be in accordance with UU and the LLFA’s criteria, the proposed surface water discharge rate will be based upon a
previously agreed flow rate of (5I/s) for the NOMA marketing suite and the Qbar value of the rest of the development
area, giving a total proposed discharge rate of 9.55I/s, which has been agreed with UU. Attenuation storage will be
required to facilitate the reduction of the proposed flows, and SuDS in the form of rain gardens and below ground
attenuation tanks will be included wherever practicable. The surface water network will ultimately discharge to the
existing combined sewer network within Miller Street via the public combined sewer located within the access road
between Angel Gardens and the site (plot 3).

In the case that only Plot 2 is developed, and due to the proportional area, the flow will be reduced and restricted to
4.41/s, this will not exceed the total flow that has been agreed with UU (4.4l/s from Plot 2 + 5I/s from NOMA marketing
suite = 9.44l/s).

With regards to foul water, the development will be designed with separate drainage systems for both foul and
surface water drainage, this will remain separate until the point of discharge to the existing public combined sewer
located within the access road between Angel Gardens and the site. United Utilities confirmed that the foul water from
this site can be discharged at an unrestricted rate to the existing public combined sewer network.

AS-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
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ANGEL SQUARE PLOTS 2&3 BURO HAPPOLD

2 Introduction

2.1 Appointment and Brief

This drainage strategy has been prepared in support of the planning application for the 2&3 Angel Square
development (herein referred to as the proposed development). This report should be read in conjunction with the
Buro Happold Flood Risk Assessment (FRA).

This report will review and discuss the following:
e  Site constraints;
e Review of existing external sewer network;
e  Proposed surface water drainage strategy; and

e  Proposed foul water drainage strategy

2.2 Limitations

This report is based on the interpretation and assessment of data provided by third parties. It should be noted that the
detailed design of the drainage and associated Sustainable Drainage Systems (SuDS) features for the site has not been
finalised and the assumptions and information presented herein is subject to design development. Operation and
maintenance of all SuDS (including proprietary systems) will need to be considered once the proposed development
has been finalised with all specific information presented to those responsible for the maintenance of the facility. Buro
Happold cannot be held responsible for the accuracy of third-party data or the conclusions that come from this
information or as a result of changes arising from the developing design. The conclusions and findings of this report
may change if the proposed development is amended or updated after the date of publishing.

2.3 Review of Available Information

At the time of this report, there were an existing topographical survey provided by ND Oliver dated 22/04/2021, a
multi utility infrastructure constraints plan where all the existing utilities of the area are shown, this was provided by
WDA dated 21/12/2021 and a CCTV survey of the existing abandoned highway drainage provided by Drain Alert dated
15/09/2021. It should be noted that operational drainage was only found in the NOMA marketing suite area (southern
part of the site).

AS-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
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3  Site Description

3.1 Existing Site

The proposed development is located to the north of Manchester City Centre, approximately 220m east of Manchester
Victoria Railway Station. The post code and grid reference of the site are M60 0AG and SJ 84368 98985. The site is
surrounded by the Co-op Group headquarters and Angel Square to the west, Miller Street to the south, Angel Street
to the north and Angel Gardens to the east. The site area is currently occupied by an existing public car park, managed
by RCP Parking, with the main access from Angel Street and the temporary NOMA marketing suite is currently under
construction in the southern side of the development (Planning Application number: 129631/FO/2021). The immediate
surrounding area comprises urban development including residential, warehouses, office and manufacturing facilities.
A recent site visit indicates that there is no existing traditional drainage capturing surface water for the car parks,
meaning the new marketing suite area only has operational drainage. Figure 1 below shows the boundary of the site

and its relative location.

Figure 1-Indicative 2&3 Angel Square site Plan (Map Data from Google Earth©2022)

3.2 Existing Topography

The highest point of the site is located in the northeaster corner along Angel Street with an approximate level of
+47.70mAQOD. The site slopes down towards the southwest to a low point on Miller Street at a level of approximate

AS-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
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+41.10mAOD. The site levels reduce approximately 6.60m over a distance of approximately 150m (east to west); giving
an average gradient of 1:23. Refer to Appendix A for Topographical survey.

3.3 Existing Waterbodies

The nearest watercourses to the Site are the River Irk 200m to the north and the River Irwell, 300m to the west,
which are designated as Main River.

3.4 Existing Drainage

Record information obtained from United Utilities (UU) from previous consultation, indicates the following drainage
systems are present in the vicinity of the Site:

e 1500mm x 600mm brick combined sewer that conveys flows in a north-westerly direction beneath Miller
Street.

e 1850mm diameter brick combined sewer beneath Angel Street which flows in a south-easterly direction.

e 400mm diameter combined sewer connection to Miller Street located at the access road between Angel
Gardens and the site (south-eastern part of the development)

e An abandoned 1850mm diameter brick sewer is noted on the sewer records. UU have verbally confirmed on
previous consultation for this scheme that although the sewer has been abandoned, there are no records
available confirming whether the sewer has been grouted up and/or grubbed up and removed.

e  Existing abandoned 300mm diameter highway drain that connects to the combined sewer located at Miller
Street. This sewer is currently in use taken flows from the Marketing Suite. This sewer prior to
commencement of Plot 3 works will require capping off and grubbed up / abandoned.

AS-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
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Figure 2-Existing sewers around the site

In addition, a data screening application to the LLFA was requested to identify any existing culvert conduits that could
be located within the site and not registered in any authority or public records. Refer to Appendix B for data screening.

3.5 Existing Utilities

The Multi Utility Infrastructure Constraint Plan provided by WDA (refer to Appendix C) shows that the utilities for the
site are mainly located to the south of the site area within the public footpath along Miller Street, or to the north
within the public footpath along Angel Street. It should be noted that there were some utilities within Unit 2 on the
southern part of the site, but they were decommissioned and diverted prior the commencement of the works for the
NOMA marketing suite. Additional investigations (trial pits or slit trenches) will be required to ensure proposed
drainage located near Miller Street does not clash with the existing utilities.

During the Ground Investigation that was undertaken in 2021, it indicated an abandoned chamber that is not recorded
in any utility surveys, sewer records or data screening. The chamber looks abandoned as shown in Figure 3 and Figure
4. The site area has been used as a car park for the last 20 years and no drainage is located in that area which suggest
that the chamber was part of a private network that was abandoned and covered with tarmac as shown on Figure 3.
Figure 5 shows the location where this chamber was found.

AS-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
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Figure 3-Abandoned chamber found during Gl (1)

Figure 4-Abandoned chamber found during Gl (2)

AS-BHE-XX-XX-RP-C-0001 Revision P02
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Figure 5-Abandoned chamber found during Gl
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4  Proposed development

The development comprises of the proposal to erect two high quality commercial office buildings, with associated
public realm, car parking, extensive cycle parking facilities, and highway / access arrangement. The site will be phased,
and two scenarios have been identified:

e Scenariol: Plots 2&3 Angel Square delivered concurrently; or,
e Scenario 2: Plot 2 Angel Square delivered first with temporary works at the interface to Plot 3.

Figure 6 indicates scenario 1 whereas Figure 7 indicates scenario 2:

Figure 6-Landscape Masterplan-2&3 developed concurrently (Planit IE)

AS-BHE-XX-XX-RP-C-0001 Revision P02
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Figure 7 -Landscape Masterplan-Plot 2 developed first (Planit IE)
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5 Proposed surface water drainage strategy

5.1 General

The surface water drainage system will be provided to collect surface water runoff from the site. This will include runoff
from proposed roof area and surrounding (landscaped) hardstanding areas. Primary runoff from ground will be from
hard impermeable surfaces such as roof and any exposed areas of hard standing.

Collection of external surface water runoff will be captured by series of gullies, linear drainage systems, collector pipes
and SuDS whenever possible, connecting to the external below ground drainage system.

5.2 Consultation

5.2.1 United Utilities

A wastewater Pre-Development Enquiry (PDE) was submitted to United Utilities on the 29/04/2022 to determine the
proposed surface water and foul water discharge rates and potential points of connection to the existing sewer
network. United Utilities confirmed that foul water from the development can be discharged at an unrestricted rate to
the existing combined sewer within Miller Street. Surface water from the development can be discharge at a flow rate
of 9.55I/s to the same existing public sewer within Miller Street. Refer to Appendix D for correspondence with United
Utilities.

5.2.2 Manchester City Council Lead Local Flood Authority

A meeting with the Manchester City Council Lead Local Flood Authority (LLFA) was held 3/05/2022 where the
proposed drainage strategy and any authority requirements were discussed. In addition, it was requested a data
screening was applied for to confirm no existing culverted watercourses or historic flooding incidents are register
within the site area. Refer to Appendix E for correspondence.

5.3 Climate change

Climate change allowances are based on the Irwell Management Catchment peak rainfall allowance table for the 1%
annual exceedance rainfall event produced by the EA. For the proposed development, the design life is considered as
more than 50 years and design is considered at the upper end.

Total potential Total potential
Allowance o .
I change anticipated change anticipated

for the 2050°'s for the 2070’'s
Upper End +40% +45%
Central +25% +30%

Table 1-Climate change allowances for peak rainfall in England (1981-2000 baseline)

AS-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
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5.4 Drainage hierarchy

Surface water disposal should be in accordance with the drainage hierarchy in Building Regulations Part H 2010
(2015edition). This hierarchy is briefly described below:

- Step 1. Disposal on Site
Disposal via infiltration SuDS (Sustainable Drainage Systems) methods should be considered as the first option.
The SuDS Manual (CIRIA C753) provides descriptions of the various methods of providing infiltration SuDS
including systems such as soakaways, basins and filter strips, together with swales, pervious pavements,
detention basins, ponds and other wetland solutions.

Infiltration SuDS such as soakaways should be located, as a minimum, 5m away from any building

footprints and title boundaries. Also, the Ground Investigation report shows that the site is underlain mostly
by clay and with the proximity to the proposed buildings and surrounding developments, this option is not
considered to be viable.

- Step 2. Disposal to a Watercourse
The nearest watercourses to the site are the River Irk 200m to the north and the River Irwell, 300m to the
west, which are designated as Main River. Due to the proximity of the watercourses to the proposed
development, any direct connection to the watercourses is not considered viable.

- Step 3. Disposal to a Public Sewer

In the event that infiltration SuDS are deemed not suitable, surface water flows will need to be restricted and
connected into the existing public sewers. The peak flow rates of surface water leaving the site shall be no
greater than 9.55 I/s as per the pre-development response from UU. Attenuation must be provided to cater for
the 1in 100 year plus 45% climate change rainfall event.

It is envisaged to dispose surface water to the public sewer located within the access road between the
proposed site and Angel Gardens where it ultimately discharges to the 600 x 1500mm diameter public
combined sewer within Miller Street.

5.5 Sustainable Urban Drainage System (SuDS)

Sustainable Urban Drainage Systems are used to reduce the impact of surface water from storm events on the existing
environment mimicking the natural run-off characteristics of the site and removing pollutants from the urban run-off at
source. There are various solutions which are described in the SuDS Manual (CIRIA C753) and include ground level
features including swales and ponds, below ground systems (such as tanks, and infiltration techniques like soakaways).

The proposed development considers the use of sustainable drainage techniques in accordance with local policy. The
CIRIA SuDS Manual contains a hierarchy of sustainable methods of capturing and storing rainwater in a descending
order: from drainage into the ground to recharging water resources. Where infiltration is not possible, surface water
should be stored on site in open water features and then released at a controlled rate. The final option is to store
surface water in tanks or cellular storage below ground.

Subject to the ground conditions and infiltration rates SuDS features that could be considered through the detailed
design stage include permeable paving, in ground geo-cellular storage tanks and rain gardens. Non-infiltration SuDS
features will not reduce the amount of surface water discharged; however, it will significantly delay and mitigate the
peak flood flows from the site.

AS-BHE-XX-XX-RP-C-0001 Revision P02
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The hierarchy of SuDS techniques is shown in Table 2:

BURO HAPPOLD

Table 2 SuDS techniques
SUDS Technique Flood Pollution | Landscape | Suitability for | Comments
Reduction | Reduction | & Wildlife | the Proposed
Benefit Development
Most Living roofs v v v No Green roofs are not
Sustainable considered for this scheme,
given the limited
T roof space available due to
mechanical plant space and
introduction of PV and
sustainable requirements for
the buildings
Basins & ponds v v v No Due to restricted outside
—Constructed Wetlands No space and its intended uses
Balanc q N (footpath, vehicular access)

“Salancing ponds ° there is no location suitable

-Detention basins No to accommodate a basin or

-Retention ponds No pond. Due to the water

Filter strips & swales v v v No quality and maintenance, .
proposed water feature will
be in a different system and
will not be within this
category.

Rain Gardens v v v Yes Rain gardens are used where
possible.

Infiltration devices v v v No Infiltration techniques should

-soakaways be avoided as the site is

— mostly underlain by clay.

—|nf!Itrat|on trenches & Refer to Ground Investigation

basins report.

Permeable surfaces v v No Unsuited to landscape design

-gravelled areas No Subject to landscape design

-solid paving blocks No Unsuited to landscape design

-porous pavers No Unsuited to landscape design

Tanked systems v Yes Underground attenuation
tanks are proposed within
hardstand areas subject to
coordination of services and
other constraints.

-over-sized pipes/tanks No Due to limited space and site
constraints, oversized pipes
are not considered suitable

-attenuation cells Yes Attenuation cells are

Least
Sustainable

proposed under hardstand
areas

AS-BHE-XX-XX-RP-C-0001
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5.6 SUDs Operation and Maintenance Plan

Regular maintenance of the sustainable drainage system is essential to maintain its performance and avoid failure of the
mechanical/electrical components. It is anticipated that the maintenance of the attenuation tanks will be undertaken by
an experienced contractor, in cases where geo-cellular units are installed the suppliers will normally offer a maintenance
contract for periodic inspections and flushing the system to remove any silt and debris that have been collected. A
similar maintenance agreement is normal with the pumping equipment, with the respective suppliers. An agreed
maintenance programme will be prepared in accordance with the CIRIA guidance and supervised by the adopting
authority. This will be included within the Building Manual for the development on completion. An outline maintenance
plan is shown in Appendix F.

5.6.1 Details of the party responsible for maintenance of each feature

Adoptable drainage features shall be adopted by the Lead Local Flood Authority (Manchester City Council) or the
Water Authority (United Utilities).

It is currently understood that all drainage, including SuDS features will remain within the ownership of the developer.
5.6.2 Inspection and Maintenance

A specification for inspection and maintenance actions, including frequency of maintenance tasks required for each
proposed SuDS, setting out a minimum standard to which the SuDS system must be maintained. This will include
information relating to:

e Schedule of cleaning;

e Inspection;

e  General repair and maintenance; and
e Replacement details and lifespan.

This information will include specific requirements of proprietary products. This information will need to be collated
during the detailed design as part of the H&S File and O&M Manual for the building(s). Maintenance will be in
accordance with the specific requirements of each feature and the chosen attenuation supplier, generally:

e  Geocellular tank — operation and maintenance in accordance with the tank manufacturers guidance and
warranty requirements. This will be product specific; and

5.7 Maintenance Options, Risks and Safeguards

There are many options that will allow the successful operation and maintenance of a SuDS feature for the lifetime of
the proposed development. With each maintenance option there may be associated risks for the onsite and
surrounding land and property owners; LPA, LHA and LLFA should the chosen maintenance option become
compromised.

The most appropriate maintenance option will be specific to the SuDS features employed.

AS-BHE-XX-XX-RP-C-0001 Revision P02
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5.8 Safety and Access

Consideration will be given to safety in design and appropriate consideration of access during the design of the SuDS
features used.

CDM Regulations 2015 will be considered and applied to the planning, design and construction and long-term
maintenance of the SuDS systems used.

5.9 Existing and proposed impermeable areas

The site boundary has a total area of 0.83ha, where circa 0.70ha can be considered as existing impermeable area
shown on Figure 8. It should be noted that there is a section of the public footpath within the site boundary (circa
270m?) that will remain unchanged and therefore, will not be included in the drainage strategy and attenuation
volume calculations.

EXISTING PERMEABLE AREA
(1325m2)

EXISTING IMPERMEABLE
AREA (6725m2)

EXISTING PUBLIC FOOTPATH
THAT WILL REMAIN
UNCHANGED ( NOT
INCLUDED IN THE
DRAINAGE STRATEGY)
270m2

il ]

Figure 8- Existing impermeable area
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The proposed development will have an estimated impermeable area of circa 0.75ha (as permeable paving cannot
infiltrate to the ground it will be considered impermeable area as well) as shown on Figure 9. This is the area that will
be used to estimate the proposed attenuation volume.

PROPOSED PERMEABLE
AREA (520m2)

PROPOSED IMPERMEABLE
AREA (7530m2)

EXISTING PUBLIC FOOTPATH
THAT WILL REMAIN
UNCHANGED ( NOT
INCLUDED IN THE
DRAINAGE STRATEGY)
270m2

_in

Figure 9-Proposed impermeable area

5.10 Proposed discharge rate

The site can be split in two: NOMA marketing suite area and the remaining area. The NOMA marketing suite has an
area of 0.12ha where United Utilities previously checked that only 0.073ha has operational drainage and therefore can
be classified as brownfield. They also estimated that the brownfield land generates 101/s (Q=2.78xAxi= 2.78x0.073x50).

A recent visit to site confirmed there is no presence of operational drainage in the rest of the remaining area (0.71ha)
and therefore, it will be considered as greenfield for the calculations.

The proposed flow rate will be based on the LLFA requirements:

‘Details of surface water attenuation that offers a reduction in surface water runoff rate in line with the Manchester
Trafford and Salford Strategic Flood Risk Assessment, i.e. for brownfield at least a 50% reduction in runoff rate
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compared to the existing rates, greenfield runoff rates for greenfield. Note overlap with asset manager consent:
LLFA/UU/EA etc.'

Therefore, from the existing brownfield area, the proposed flow will be:

Existing brownfield runoff (I/s) Reduction Proposed flow (I/s)
10 50% 5

Table 3-Proposed brown field flow

For the greenfield area, 0.71ha, it has been used the Greenfield runoff tool from HR Wallingford where it indicates that
for the remaining area, the proposed discharge rate will be 4.4l/s. Refer to Appendix G for calculations.

Hence, the proposed discharge rate for the site will be 9.551/s:

Proposed brownfield flow (I/s) | Proposed greenfield flow (I/s) Total proposed flow (I/s)
5 4.55 9.55

Table 4-Proposed flow

5.11 Proposed Drainage Strategy for Plots 2&3

The strategy for the surface water drainage of the scheme will be to collect the surface water runoff generated and
discharge to a below ground network that connects to the existing public combined sewer on the access road
between the site and Angel Gardens, which ultimately discharges to the public combined sewer located in Miller
Street, at a restricted flow rate. Proposed discharge rate will be proportional to the area of the respective plots.

To provide flexibility to the scheme, given the constraint with levels and to negate the risk of flooding, the strategy has
three locations where the flow will be restricted using a hydrobrake: two for Plot 2 and one on Plot 3 upstream of the
connection to the existing public sewer (refer drainage strategy restriction manhole locations. These restrictions ensure
that the flow generated on each plot is proportional to the area and also that the agreed rate that is discharged to the
public sewer is not exceeded.

Due to the level change across the site, Plot 2 is split in two systems that will merge downstream prior connecting to
the public sewer:

e Plot 2 system 1 will collect rainwater runoff from the building roof as well as the eastern external hard
landscape that will discharge to Attenuation Tank 1 located within the central area that separates both
buildings. Attenuation Tank 1 will provide a storage volume of 183m?3. A flow control chamber will be located
downstream of the tank, to restrict the flow to 1.1l/s.

e  Plot 2 system 2 will collect runoff water from the western landscaped area, the central area between plots 2
and 3 and any runoff that could land in the western balcony. The water will be attenuated in Attenuation
Tank 2 prior to being restricted to 3.3l/s in the downstream manhole. Attenuation Tank 2 will provide a
storage of 10m?3. It should be noted that where possible, the soft landscaped areas will be used to drain the
adjacent hardstanding.

The strategy for Plot 3 will be similar to Plot 2 and will have attenuation tanks located both sides of the building. The
only flow restriction will be provided upstream to the connection point restricting the flow to the agreed 9.55/s.
Attenuation Tanks 3 & 4 will provide enough storage (45.6m? and 130m? respectively) to attenuate the catchment
(flow) coming from Plot 3 external landscaping and roof as well as the 4.41/s from the Plot 2 flow restrictions, without
causing any flooding for the 1 in 100 year storm event plus 45% climate change. It should be noted that two rain
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gardens located to the west of Plot 3 building collecting the runoff water from the adjacent landscaped hardstanding
area.

Table 5 indicates a summary of discharge rates and attenuation volumes.

. Attenuation
Discharge .
rate (I/s) volume required
(m?)
Plot 2 System 1 1.1 183
Plot 2 System 2 33 10
Plot 3 9.55 | (45.6+130) 175.6
TOTAL 368.6

Table 5 - Summary of discharge rates and attenuation volumes

Refer to Appendix H for Proposed surface water drainage information.

A hydraulic model of the drainage system using Microdrainage has been undertaken to assess the performance of the
proposed drainage strategy against the 1in 1, 1in 30 and 1 in 100 year storm return period plus 45% climate change,
to ensure building is protected against flooding.

Refer to Appendix | for full details of the network and hydraulic performance.

5.12 Proposed Drainage Strategy for Plot 2

A separate strategy has been developed for scenario 1 in which the site is phased and Plot 2 is developed first. The
strategy will be as stated above, having two systems that will merge downstream prior connecting to the public sewer:

e  Plot 2 system 1 will collect runoff water from the building roof as well as the eastern external works that will
discharge to Attenuation Tank 1 located within the central area that separates both buildings. Attenuation
Tank 1 will provide a storage volume of 183m?. Downstream the tank, a flow control chamber will be located
to restrict the flow to 1.11/s.

e  Plot 2 system 2 will collect runoff water from the western landscape, the central area and any water that could
land in the western balcony. The water will be attenuated in the Attenuation Tank 2 prior being restricted to
3.3l/s in the downstream manhole. Attenuation Tank 2 will provide a storage of 10m?3. It should be noted that
where there is soft landscaped areas, it will be use to drain the adjacent hardstanding areas that falls towards
them.

Table 6 indicates a summary of discharge rates and attenuation volumes.
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. Attenuation
Discharge
rate (1/s) volume
required (m3)
Plot 2 System 1 1.1 183
Plot 2 System 2 33 10
TOTAL 4.4 193

Table 6 - Summary of discharge rates and attenuation volumes for Plot 2 only

Refer to Appendix J for Proposed Surface Water Drainage information.

In this scenario 1, the Noma Marketing Suite will be in operation with an agreed discharge rate of 5.0l/s, being the
total in this case of 9.44l/s between Plot 2 and the marketing suite which is less than the 9.55I/s that was agreed with
UU for the entire scheme.

A hydraulic model using Microdrainage has been undertaken for this scenario to assess the performance of the
proposed drainage strategy against the 1in 1, 1in 30 and 1 in 100 year storm return period plus 45% climate change,
to ensure building is protected against flooding.

Refer to Appendix K for full details of the network and hydraulic performance.

5.13 Designing for Exceedance

The proposed site levels are similar to the existing site levels, which means the proposed site will generally fall from

northeast to the southwest corner. Any exceedance events will follow the flow paths to Miller Street to the south and
Angel Square public realm to the west. The main roads and public realm created will act as the flow paths and divert
flow away from buildings to less vulnerable areas. Figure 10- Exceedance routes indicates the exceedance routes for

the proposed development:
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Figure 10- Exceedance routes
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6 Foul Drainage Strategy

6.1 General Drainage Strategy

A separate foul water drainage system will be provided to collect all foul water generated from site via gravitational
flow from below ground floor level, discharging to the existing public sewer located on the access road between the
site and Angel Gardens, which ultimately discharges to the public combined sewer located in Miller Street.

6.2 Proposed Foul Water Drainage

Foul water disposal should be in accordance with the Part H “Drainage and Waste Disposal” of the Building
Regulations.

Disposal of foul water will be to the public combined sewers in the vicinity of the site. Any new connections to the
existing sewer system will require approval from the relevant authority further to a PDE and potential S106 application
for connection to sewer. United Utilities confirmed that the foul water from this site can be drained at an unrestricted
rate to the public combined sewer network.

Foul drainage will need to make an allowance for grease traps/interceptors for kitchen areas in the above ground
drainage systems. Proposed internal gullies within the car park area will be connected to the foul water drainage
system. Any internal foul manholes within the building will have double sealed covers.

Any internal manhole to the building will have double sealed cover,

Refer to Appendix L for Proposed foul water drainage general arrangement for 2 & 3 and to Appendix M for the foul
water drainage general arrangement for Plot 2 only.
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Appendix A Topographical survey
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, MANCHESTER
CITY COUNCIL

Lead Local Flood Authority

Highways Service

Growth and Neighbourhoods Directorate
Manchester City Council

PO Box 532

Town Hall

Manchester

M60 2LA

Email: floodriskmanagement@manchester.gov.uk

DATE 10/05/2021

Dear Sir or Madam,
RE: Our Ref: MCC010/05/2022

We acknowledge with thanks your payment received on 09/05/2022 for our LLFA data screen
service.

Please find enclosed plan showing the results of the data screen. The position of features shown on
this plan is approximate only and is given in accordance with the best information currently
available.

The enclosed plan cannot be used to substitute a competent site investigation.

The enclosed plan is being provided to you subject to Manchester City Council’s terms and
conditions which are shown attached.

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

If you have any queries regarding this matter, please do not hesitate to contact us.
Yours Faithfully,
Wbt —

Neil Bayliss-Rowe, Highways Development Control & Flood Risk Manager, Lead Local Flood Authority



MANCHESTER

' CITY COUNCIL

TERMS AND CONDITIONS - LLFA DATA SCREEN

These provisions apply to LLFA data supplied by Manchester City Council (“MCC”).

TERMS AND CONDITIONS:

This data 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.

MCC has taken all reasonable care to compile this data Map. This data Map and any
information supplied with it is provided for general guidance only and MCC makes no
representation, undertaking or warranty of any kind as to its accuracy, completeness or
being up to date is given or implied.

In particular, the position of any culverted assets shown on the data Map are approximate
only. MCC strongly recommends that a comprehensive site investigation is undertaken in
addition to reviewing this data Map to determine and ensure the precise location of any
assets. The exact location, positions and depths should be obtained by an appropriate survey
which may include but shall not be limited to GPR and CCTV.

The data screened may be modified over time without notice and therefore this data 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 data Map have been made subsequent to issue
and prior to any works being carried out.

This data 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) or for the purpose of determining the suitability of a point of connection to
discharge.

No person or legal entity, including any company shall be relieved from any liability
howsoever and whensoever arising from damages of any kind caused to assets by reason of
the actual position and/or existence of assets being different from those shown on the data
Map and any information supplied with it.

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.

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 MCC from bringing
proceedings in any other competent jurisdiction, whether concurrently or otherwise.
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Supplementary Information where available:
Critical Drainage Area — The site is within the Conurbation Core CDA.

Flood Incidents - There are no recorded flood incidents onsite. The nearest recorded (approximately
50m northeast of the Site) is ‘flooding on the highway’ dated 16/03/2022.

Culvert Conduits — The LLFA asset register does not record any known or indicative culverted
ordinary watercourses within the site boundary. The closest indicative culverted ordinary
watercourse is approximately 150m to the northwest.

Survey and Design Archive — The 1984 Manchester City Council drainage survey does not record any
known or indicative ordinary watercourses within the site boundary. A georeferenced extract is
enclosed.

Any other information identified by LLFA officer during screening — United Utilities records available
to us indicate an abandoned combined sewer may cross the northern part of the site. We
recommend United Utilities are consulted to confirm whether this asset exists onsite and whether it
has been properly decommissioned.
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The Utility Information on this drawing has been taken from
records supplied by each individual affected Utility Company
under a C2 request and is given without warranty, the
accuracy thereof cannot be guaranteed, nor can we
guarantee the accuracy of the transfer of information to this
drawing. No Liability of any kind whatsoever is accepted by
WDA Ltd for any error or omission.

This drawing is solely for visual guidance.

Safe Digging practices in accordance with HS(G)47 Avoiding
Danger from Underground Services must be used to verify
and establish the actual position of each individual service.

RELATED DRAWINGS:

ELECTRICITY: 157-WDA-SS-EX-DR-UC-E100-001
GAS: 157-WDA-SS-EX-DR-UC-G100-001
TELECOMMUNICATIONS: 157-WDA-SS-EX-DR-UC-T100-001
WATER (POTABLE): 157-WDA-SS-EX-DR-UC-W100-001
WATER (SEWERS): 157-WDA-SS-EX-DR-UC-W100-002

TELECOMS PRIVATE DUCT: 157-WDA-SS-EX-DR-UC-M100-001
GAS PRIVATE PIPEWORK: 157-WDA-SS-EX-DR-UC-M100-002
STREET LIGHTING: 157-WDA-SS-EX-DR-UC-M100-003

Background Plan base on Simpson Haugh & Partners Drg No.
10257-SHP-ZZ-TY-PL-A-G100-001 P02 22/07/2020
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Francisco Rodriguez

From:
Sent:
To:

Cc:
Subject:

wastewaterdeveloperservices@uuplc.co.uk

08 June 2022 16:48

Francisco Rodriguez

Cameron Robinson

FW: PDE for: Project Noma Plots 2 and 3 UU ICS Ref: 02148156

**External Email. This email originated from outside Buro Happold.**

Good afternoon Francis,

Thanks for your email. After reviewing the ground investigation report, | can confirm that infiltration is not feasible.

Accordingly, we accept discharged surface water from the site into to the 600*1500mm diameter public combined
sewer within Miller Street located East of the proposed site at a rate of 9.55I/s.

Kind regards,

United
Utilities

Water for the North West

Mohammed Aljafarawi
Developer Engineer

Developer Services & Metering
Customer Services

M: 07950474499
unitedutilities.com

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

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



Francisco Rodriguez

From: wastewaterdeveloperservices@uuplc.co.uk

Sent: 24 May 2022 11:00

To: Francisco Rodriguez

Cc: Cameron Robinson

Subject: RE: PDE for: Project Noma Plots 2 and 3 UU ICS Ref: 02148156
Follow Up Flag: Follow up

Flag Status: Flagged

**External Email. This email originated from outside Buro Happold.**
Good afternoon Francisc,

Thanks for your email. United Utilities not considering discharge surface water to the public combined sewer is
feasible while more sustainable drainage options available as clarified below:

1. Soakaway or some other adequate infiltration system
2. A combined sewer

In accordance with the hierarchy of drainage options within the National Planning Practice Guidance, discharge to
ground via infiltration should be discounted prior to consideration of discharging 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.

If an evidence based assessment has been carried out and confirms that infiltration is not feasible. Then according to
our record surface water runoff from the site should be discharged into to the 600*1500mm diameter public
combined sewer within Miller Street located East of the proposed site at a rate of 9.55I/s.

We have noted you stated “Discharge to ground — not feasible as per ground investigation report previously
attached”, the previous report does not show clear evidence of discounted infiltration. We would be grateful if the
applicant can submit the ground investigation report and soil infiltration test report under the BRE365 standard to
prove the feasibility of infiltration.

Kind regards,

Mohammed Aljafarawi

United Developer Engineer

Developer Services & Metering

U“ Ilfles Customer Services
wﬂtﬁr for thﬁ Nﬂrth Weﬁ“t unltedutllltles.com

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

——————————————— Original Message ---------------
From: Francisco Rodriguez [francisco.rodriguez@burohappold.com]

1



Sent: 23/05/2022 11:01
To: wastewaterdeveloperservices@uuplc.co.uk; cameron.robinson@burohappold.com
Subject: RE: PDE for: Project Noma Plots 2 and 3 UU Ref : 4200049295

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.

Hi Mohammed,

We have received a finalised site boundary for the site as shown on the attached pdf. The site boundary is now 0.83ha.
We hope the procedure use originally is still the same and therefore the proposed surface water flow rate is envisaged
to be:

1. 51/s from the Marketing suite plus (0.12ha)
2. 4.55l/s from the rest of the site that is treated as greenfield (no operational drainage,0.71 ha).

Could you please confirm that the total surface water flow rate of 9.55I/s for the site is acceptable?

A prompt response will be appreciated.

Kind Regards

Francis

Francisco Rodriguez (Francis)

Infrastructure Engineer
Buro Happold | Cities Infrastructure Leeds

T:+44 (0)1132 042200

www.burohappold.com | Twitter | Instagram

BURO HAPPOLD



From: Cameron Robinson <Cameron.Robinson@BuroHappold.com>

Sent: 16 May 2022 11:32

To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Cc: Francisco Rodriguez <Francisco.Rodriguez@BuroHappold.com>

Subject: RE: PDE for: Project Noma Plots 2 and 3 UU Ref : 4200049295

Hi Mohammed,

Thank you very much for your reply.

As per your email | have outlined the below items requested:

1. Foul Water
1. Proposed discharge at an unrestricted rate to the existing 600x1500mm dia. public combined sewer
to east of the development off Miller Street as per drawing NMA-BHE-XX-XX-DR-C-3102 previously
attached, showing FW stub location

2. Surface Water
1. Drainage hierarchy previously considered as such:

1. Discharge to ground - not feasible as per ground investigation report previously attached

2. Discharge to waterbody — significant distance to nearest waterbody noted, thus not feasible

3. Discharge to highway drainage — existing abandoned highways drain within site which
discharges to public sewer located in Miller Street. Connection currently envisaged for
Marketing Suite; application no. 4200039900

4. Discharge to public sewer — proposed discharge to 600x1500mm dia. public combined sewer
to east of development off Miller Street as per drawing NMA-BHE-XX-XX-DR-C-3102
previously attached, showing SW stub location

Furthermore we have engaged early in the process with LLFA to discuss SuDS as MCC require this early on major
developments in Manchester; this included culvert screening at their request.

The 0.12ha marketing suite (REF: 4200039900) on the Noma plot has been accepted to discharge at 5I/s — having
estimated greenfield runoff for the remaining site are (0.63ha, which generates a Qbar of 4.031/s) we envisage a total
discharge rate of 9.03l/s will be acceptable (see attached greenfield runoff estimation from HR Wallingford online
tool).

Therefore, if you have no objections to the above can you confirm that a discharge rate of 9.03I/s is suitable?



We appreciate a timely response so please do let me know if you require anything further.

Cheers,

Cameron

Cameron Robinson
Graduate Infrastructure Engineer
Buro Happold | Cities - Infrastructure (Leeds)

T: +44 (0)113 204 2200
www.burohappold.com | Twitter | Instagram

BURO HAPPOLD

From: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>

Sent: 12 May 2022 11:20

To: Cameron Robinson <Cameron.Robinson@BuroHappold.com>

Cc: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>; Francisco Rodriguez
<Francisco.Rodriguez@BuroHappold.com>

Subject: PDE for: Project Noma Plots 2 and 3 UU Ref : 4200049295

**External Email. This email originated from outside Buro Happold.**

Good afternoon Cameron,

Pre Development Enquiry for: Project Noma Plots 2 and 3 UU Reference Number : 4200049295

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 3723223 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 600*1500mm public combined sewer Miller Street located to the
East of your proposed development 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.

Please ensure all proposed manhole chambers cover levels and finished floor levels are higher than the receiving
public sewer.

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:

into the ground (infiltration);
to a surface waterbody;

to a surface water sewer or highway drain;

N

to a combined 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-spzstfind-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

United Utilities acknowledge that the nearest watercourse is a significant distance off-site.

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 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
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 600*1500mm diameter
public combined sewer within Miller Street located East 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 10l/s.

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

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,

Mohammed Aljafarawi
Developer Engineer

Developer Services & Metering

United
Utilities

Water for the Morth West

Customer Services

Email: Mohammed.Aljafarawi@uuplc.co.uk

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

Visit: unitedutilities.com/wow

From: Cameron Robinson [mailto:Cameron.Robinson@BuroHappold.com]

Sent: 03 May 2022 11:07

To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Cc: Francisco Rodriguez <Francisco.Rodriguez@BuroHappold.com>

Subject: Wastewater Pre-Development Enquiry: 2,3 Angel Square REF 4200026941

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.

Good morning,

| hope you are doing well.



Please find attached pre-development enquiry for 2,3 Angel Square (ref. 4200026941)

This is following previous communications from 2019 since the project has now resumed, of which | have attached the
email chain as pdf and reference number above. The site hasn't changed during this time so we hope we can obtain
the same discharge rate (10l/s) as it was agreed previously.

We have also attached an indicative drainage strategy with two proposed points of connection.

Please feel free to reach out if you require any further information.

Cheers,

Cameron

Cameron Robinson
Graduate Infrastructure Engineer
Buro Happold | Cities - Infrastructure (Leeds)

T: +44 (0)113 204 2200
www.burohappold.com | Twitter | Instagram

BURO HAPPOLD

This transmission is confidential and intended solely for the person or organisation to whom it is correctly addressed. If you are not the
intended recipient of this transmission, you should not take any action in reliance on it. Further, this transmission may contain confidential
design and other information owned by Buro Happold Ltd. You should not copy, distribute, use, offer for sale or hire such information or in
any way infringe the design and intellectual property rights of Buro Happold Ltd. It is intended that communication by email from Buro
Happold Ltd or its employees is limited to communications connected to the services provided by Buro Happold Ltd. Buro Happold Ltd
accepts no liability for any communications not connected to the services it provides. Computer viruses may be transmitted or downloaded
onto your computer system via email communication. It is the recipient’s responsibility to take any action necessary to prevent computer
viruses being transmitted in this way. Accordingly, Buro Happold Ltd disclaims all responsibility which arises directly or indirectly from such
transmission of computer viruses. Buro Happold Ltd. Registered in England: 2049511.

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
10



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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Francisco Rodriguez

From: Laura Peacock <Laura.Peacock@manchester.gov.uk>

Sent: 05 May 2022 16:42

To: Chatfield, Jennifer; Alan Cave; Paul Thomson; Francisco Rodriguez; Ross Ogilvie
Cc: Jennifer Atkinson

Subject: RE: 2&3 Angel Sq - SUDS Pre-app

Attachments: Angel_Square.docx

Follow Up Flag: Follow up

Flag Status: Flagged

**External Email. This email originated from outside Buro Happold.**
Good afternoon,

Thanks all for your time on the call,

Please find attached the notes we ran through.

I’'ve summarised the points we discussed RE green SuDS:

- We would like to see conversations had about whether you can link in with the wider Angel Sq.

- Without being too prescriptive, we would recommend considering green SuDS at different levels if you are
constricted with the roof (e.g. green walls or green SuDS at ground level, SuDS-enabling the proposed
landscaping etc.).

- We recommend exploring if you can use rainwater harvesting to reach volume control standards for SuDS.
This could include irrigation components to serve your landscaping, and would not necessarily require
storage at roof level. We discussed that this is not the same as attenuation storage.

- We have encouraged holistic consideration of sustainability; while carbon of the building is important we
would also recommend considering carbon impacts offsite and what the development is doing for the
region. We would point to the carbon emissions required to treat surface water discharged to the public
sewer — this is documented e.g. here. We also discussed other non-carbon sustainability issues with the
pressure on the public sewer network resulting in raw sewage spills into rivers.

As discussed if you wish to discuss anything further pre-submission, please drop me an email.
Thanks again for your time,

Kind Regards,
Laura

From: Chatfield, Jennifer <jchatfield@deloitte.co.uk>

Sent: 03 May 2022 17:03

To: Chatfield, Jennifer; Alan Cave; Paul Thomson; Francisco Rodriguez; Laura Peacock; Ross Ogilvie; Matt Stirton
Cc: Jim Boothroyd; Josh Croke; Wray, Katie; Jennifer Atkinson

Subject: 2&3 Angel Sq - SUDS Pre-app

When: 05 May 2022 15:30-16:30 (UTC+00:00) Dublin, Edinburgh, Lisbon, London.

Where: Microsoft Teams Meeting




Microsoft Teams meeting

Join on your computer or mobile app
Click here to join the meeting

Learn More | Meeting options

IMPORTANT NOTICE

This communication is from Deloitte LLP, a limited liability partnership registered in England and Wales with registered number OC303675. Its registered office is 1 New
Street Square, London EC4A 3HQ, United Kingdom. Deloitte LLP is the United Kingdom affiliate of Deloitte NSE LLP, a member firm of Deloitte Touche Tohmatsu Limited, a
UK private company limited by guarantee (“DTTL”). DTTL and each of its member firms are legally separate and independent entities. DTTL and Deloitte NSE LLP do not
provide services to clients. Please see www.deloitte.co.uk/about to learn more about our global network of member firms. For details of our professional regulation please
see Regulators.

This communication contains information which is confidential and may also be privileged. It is for the exclusive use of the intended recipient(s). If you are not the
intended recipient(s), please notify it.security.uk@deloitte.co.uk and destroy this message immediately. Email communications cannot be guaranteed to be secure or free
from error or viruses. All emails sent to or from a @deloitte.co.uk email account are securely archived and stored by an external supplier within the European Union.

You can understand more about how we collect and use (process) your personal information in our Privacy Notice.

Deloitte LLP does not accept any liability for use of or reliance on the contents of this email by any person save by the intended recipient(s) to the extent agreed in a
Deloitte LLP engagement contract.

Opinions, conclusions and other information in this email which have not been delivered by way of the business of Deloitte LLP are neither given nor endorsed by it.
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This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed.
If you have received this email in error, please notify the system manager.
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Condition X: No development shall take place until surface water drainage works have
been implemented in accordance with Non-Statutory Technical Standards for
Sustainable Drainage Systems (March 2015) or any subsequent replacements national
standards and details that have been submitted to and approved in writing by the Local
Planning Authority.

In order to avoid/discharge the above drainage condition the following additional information has
to be provided:

o Maximised integration of green SuDS components (utilising infiltration or
attenuation) if practicable; - Interception/bioretention can substitute infiltration.

o Details of surface water attenuation that offers a reduction in surface water runoff
rate in line with the Manchester Trafford and Salford Strategic Flood Risk
Assessment, i.e. for brownfield at least a 50% reduction in runoff rate compared to
the existing rates, greenfield runoff rates for greenfield. Note overlap with asset
manager consent: LLFA/UU/EA etc.

o An existing and proposed impermeable areas drawing to accompany all discharge
rate calculations. Make sure any existing greenfield/brownfield split accounted for.

o Runoff volume in the 1 in 100 year, 6 hours rainfall shall be constrained to a value
as close as is reasonable practicable to the greenfield runoff volume for the same
event, but never to exceed the runoff volume from the development site prior to
redevelopment;

o Evidence that the drainage system has been designed (unless an area is
designated to hold and/or convey water as part of the design) so that flooding
does not occur during a 1 in 100 year rainfall event with allowance for climate
change in any part of a building,; - CC to be max appropriate for dev. lifetime &
current EA guidance - i.e. currently 40% unless clear it will be decommissioned.

o Assessment of overland flow routes for extreme events that is diverted away from
buildings (including basements). Overland flow routes need to be designed to
convey the flood water in a safe manner in the event of a blockage or exceedance
of the proposed drainage system capacity including inlet structures. A layout with
overland flow routes needs to be presented with appreciation of these overland
flow routes with regards to the properties on site and adjacent properties off site.

o Evidenced-based progression through drainage hierarchy. Results of ground
investigation carried out under Building Research Establishment Digest 365. Site
investigations should be undertaken in locations and at proposed depths of the
proposed infiltration devices. Proposal of the attenuation that is achieving half
emptying time within 24 hours. If no ground investigations are possible or
infiltration is not feasible on site, evidence of alternative surface water disposal
routes (as follows) is required.

o Where surface water is connected to Main River, any works within or adjacent to
the river that would affect it would require consent from Environment Agency. An
email of acceptance of proposed flows and/or new connection will suffice.

o Where surface water is connected to the public sewer, agreement in principle from
United Utilities is required that there is adequate spare capacity in the existing
system taking future development requirements into account. An email of
acceptance of proposed flows and/or new connection will suffice.

o Where surface water is connected to the ordinary watercourse, agreement in
principle from Manchester City Council as Lead Local Flood Authority is required.
Please note that all new connections to the watercourses shall comply with
reduction of flows to Greenfield runoff rates. An email of acceptance of proposed
flows and/or new connection will suffice.



o Where surface water is connected to ordinary watercourse, any works within or
adjacent to the watercourse that would affect it would require consent from
Manchester City Council as Lead Local Flood Authority. Consent forms can be
obtained on the website at:

http://www.manchester.gov.uk/downloads/download/5567/land drainage consent a
nd guidance.com

o For sites where proposed development would cause unusual pollution risk to
surface water (large car park areas (>50 parking spaces) or industrial estates),
evidence of pollution control measures (preferably through SuDS) is required.

o Where an application is part of a larger site which already has planning permission
it is essential that the new proposal does not compromise the drainage scheme
already approved.

o Hydraulic calculation of the proposed drainage system;

o Construction details of flow control and SuDS elements.

Reason: To promote sustainable development, secure proper drainage and to manage the risk of
flooding and pollution. This condition is imposed in light of national policies within the NPPF and
NPPG and local policies ENO8 and EN14.

If there is no clear adoption policy in place to take over the proposed drainage system after
construction, we suggest the following construction and maintenance condition to be considered by
the LPA:

Condition X: No development hereby permitted shall be occupied until details of the
implementation, maintenance and management of the sustainable drainage scheme
have been submitted to and approved by the local planning authority. The scheme shall
be implemented and thereafter managed and maintained in accordance with the
approved details. Those details shall include:

e Verification report providing photographic evidence of construction as per design drawings;

e As built construction drawings if different from design construction drawings;

e Management and maintenance plan for the lifetime of the development which shall include
the arrangements for adoption by any public body or statutory undertaker, or any other
arrangements to secure the operation of the sustainable drainage scheme throughout its
lifetime.

Reason: To manage flooding and pollution and to ensure that a managing body is in place
for the sustainable drainage system and there is funding and maintenance mechanism for
the lifetime of the development.


http://www.manchester.gov.uk/downloads/download/5567/land_drainage_consent_and_guidance.com
http://www.manchester.gov.uk/downloads/download/5567/land_drainage_consent_and_guidance.com
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Appendix F SUDs Maintenance plan
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ANGEL SQUARE PLOTS 2&3

The table below is based on the CIRIA C753 SuDs Manual, 2015.

BURO HAPPOLD

SUDS COMPONENTS MAINTENANCE REQUIREMENTS

SUDS Geocellular Attenuation Tanks
COMPONENT
MAINTENANCE ACTION FREQUENCY
Regular Check inlets, outlets, control structures and overflows Monthly or annually, as
maintenance required
Occasional tasks Jetting and suction where silt has settled As required
Remedial work Reinstate As required
SUDS Bioretention Systems/Rain gardens
COMPONENT
MAINTENANCE ACTION FREQUENCY
Remove litter and surface debris and weeds Quarterly
Regular Remove sediment build-up from around inlets or from | Quarterly
maintenance forebays
Replace any plants to maintain planting density As required
Infill any holes or scour in the filter medium, improve As required
erosion protection if required
Occasional tasks Repair minor accumulations of silt by raking away As required
surface mulch, scarifying surface of medium and
replacing mulch
Remedial actions aRk(jgloeve and replace filter medium and vegetation As required (>20 years)

0050930-BHE-XX-XX-RP-C-0001

Revision P02
Drainage Strategy 5 December 2023

Copyright © 1976 - 2023 Buro Happold. All rights reserved
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Appendix G Greenfield runoff calculation
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Print Close Report

z HR Wal_lingfmfd

Calculated by: Cameron Robinson

Site name: Noma 2,3

Site location: Manchester

Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Site Details

Latitude: 53.48719° N
Longitude: 2.23712° W
Reference: 2409449464

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria

in line with Environment Agency guidance “Rainfall runoff management for developments”,

SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS

(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for Date:

the drainage of surface water runoff from sites.

Runoff estimation approach |H124
Site characteristics

Total site area (ha): 0.71
Methodology

Qgar estimation method:  Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A
SPR/SPRHOST: 0.47 0.47
Hydrological characteristics Default Edited
SAAR (mm): 891 891
Hydrological region: 10 10
Growth curve factor 1 year: 0.87 0.87
Growth curve factor 30 years: 1.7 1.7
Growth curve factor 100 years: 2.08 2.08
Growth curve factor 200 years: 2.37 2.37
Greenfield runoff rates Default Edited
Qgar (I/s): 4,55 4.55

1in 1 year (I/s): 3.95 3.95

1in 30 years (I/s): 7.73 7.73

1in 100 year (I/s): 9.46 9.46

1 in 200 years (I/s): 10.77 10.77

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of
this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-
and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of

May 23 2022 10:53

Notes

(1) Is Qgar < 2.0 I/s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set
at 2.0 I/s/ha.

(2) Are flow rates < 5.0 I/s?

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
drainage elements.

(3) Is SPR/SPRHOST = 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
preferred for disposal of surface water runoff.

the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other
organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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MANHOLE SCHEDULE - 2&3 Noma SW drainage

RE - RECESSED COVER
BD - BACKDROP

COVER LEVEL DEPTH INCOMING PIPE | INCOMING PIPE | OUTGOING PIPE | OUTGOING PIPE
NAME EASTING [m] | NORTHING [m] m] INVERT LEVEL [m] [m] TYPE COVER LOADING | COVER TYPE DIAMETER [mm] IL [m] DIAMETER [mm] IL [m] COMMENTS
150 46.150
SWMHO1T | 384414.945 398995.993 47.490 46.150 1.340 1,200 dia. Type B Manhole B125 RE 150 46.150 150 46.150
150 46.150
. 150 45.805
SWMH02 | 384386.293 398976.893 47.500 45.805 1.695 450 dia. Type D Manhole B125 RE 150 45.805 150 45.805
. 150 45,780
SWMH03 | 384384.930 398974.849 47.500 45.480 2.020 1,200 dia. Type B Manhole B125 RE 150 45780 150 45.780 CATCHPIT 300mm SUMP
. FLOW CONTROL CHAMBER DISCHARGE RATE
SWMH04 | 384382.389 398970.754 47.500 42.725 4775 | 1,200 dia. Type A2 Manhole B125 RE 300 42.725 150 42.725 LIMITED TO 1.11/s AT 3.5m DESIGN HEAD.
SWMH05 | 384378.912 398964.208 44,720 42.640 2.080 1,200 dia. Type B Manhole D400 ST 150 42.640 150 42.640
: 150 42.520BD
SWMH06 | 384381.944 398955.751 44,650 39.840 4.810 | 1,200 dia. Type A2 Manhole D400 ST 150 39,840 150 39.840
. 150 39.590
SWMHO07 | 384370.999 398933.104 44.650 39.515 5.135 | 1,200 dia. Type A2 Manhole D400 ST 150 43.500 BD 225 39.515
. 225 39.395
SWMH08 | 384366.974 398935.022 44.500 39.320 5180 | 1,200 dia. Type A2 Manhole D400 ST 300 39 320 300 39.320
, 300 39300 FLOW CONTROL CHAMBER DISCHARGE RATE LIMITED TO
SW MH09 384365.546 398932.223 44500 39.300 5.200 1,200 dia. Type A2 Manhole D400 ST 205 40.875 BD 150 39.300 9.55!/s AT 1.7m DESIGN HEAD. 900x600 CLEAR OPENING
. 150 43.050
SW MH10 384395.671 399036.814 44.400 43.050 1.350 450 dia. Type D Manhole D400 RE 150 43.050 150 43.050
150 42.600
. 150 42.600
SW MH11 384393.797 399031.518 43.950 42.600 1.350 1,200 dia. Type B Manhole D400 RE 150 42 600 150 42.600
150 42.600
SWMH12 | 384362.512 399010.104 43.000 41.325 1.675 450 dia. Type D Manhole B125 RE 128 31 ggg 150 41.625 CATCHPIT 300mm SUMP
. 225 40.510 FLOW CONTROL CHAMBER DISCHARGE RATE
4342.651 7.621 422 4051 17 1,200 dia. Type B Manhole B12 RE 1 40.51
SWMH13 | 384342.65 398997.6 60 0.510 50 yp 5 150 40.585 50 0.510 LIMITED TO 3.3/s AT 1m DESIGN HEAD.
SWMH14 | 384335.785 398990.713 42.250 40.425 1.825 1,200 dia. Type B Manhole B125 RE 150 40.425 150 40.425
. 150 39.910
SWMH15 | 384375.882 398958.184 42.300 39.910 2.390 1,200 dia. Type B Manhole D400 ST 150 41.950 BD 150 39.910
. 150 41.950
SWMH16 | 384365.133 399002.747 43.000 41.650 1.350 450 dia. Type D Manhole B125 RE 150 41.950 150 41.950 CATCHPIT 300mm SUMP
. 150 40.810
SWMH17 | 384327.570 398984.976 42.160 40.510 1.650 450 dia. Type D Manhole B125 RE 150 40810 150 40.810 CATCHPIT 300mm SUMP
150 39.915
. 225 39.840
SWMH18 | 384314.726 398971.005 42.250 39.840 2.410 1,200 dia. Type B Manhole B125 RE 150 39915 225 39.840
150 39.915
225 39.695
SWMH19 | 384331.316 398957.188 42.300 39.695 2.605 1,200 dia. Type B Manhole B125 RE 150 39.770 225 39.695 DOUBLE SEALED COVER
150 39.770
SWMH20 | 384354219 | 398946200 42300 30,55 2775 | 1,200 dia. Type B Manhole B125 ST 2 oo 205 30525 DOUBLE SEALED COVER
150 42.140
SW MH21 384342.199 398937.102 43.490 42.065 1.425 600 dia. Type D Manhole B125 RE 150 42.140 225 42.065
150 42.140
. 225 41.150
SWMH22 | 384360.693 398927.922 44.300 41.150 3.15 1,200 dia. Type B Manhole B125 RE 225 41.150
150 42.650 BD
SWMH23 | 384366.804 398969.982 42.300 40.950 1.350 450 dia. Type D Manhole D400 ST 150 40.950 150 40.950 DOUBLE SEALED COVER
150 40.250
SWMH24 | 384302.332 398971.768 41.300 40.250 1.050 450 dia. Type D Manhole B125 RE 150 40.250 150 40.250
150 40.250
ABBREVIATIONS
ST-SOLID TOP
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.77 to 89 of the Copyright, Designs and Patents Act 1988.

DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
OTHER RELEVANT DRAWINGS, DETAILS AND
SPECIFICATIONS.

2. ALL DIMENSIONS ARE IN METRES UNLESS STATED
OTHERWISE.

3. THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

4. WHERE INFILL MANHOLE COVERS ARE SPECIFIED THE
LOCATION OF MANHOLES AND ORIENTATION OF THE COVERS
SHALL BE COORDINATED ON SITE TO SUIT THE SURFACING
MATERIAL AND PAVING ARRANGEMENT WHEREVER
POSSIBLE.

5. REFER TO BHE DRAWING No. AS-BHE-XX-XX-DR-C-3100 & 3101
FOR DRAINAGE GENERAL ARRANGEMENTS.

P01 ISSUED FOR STAGE 3 28042023 FR PT PT

Rev |Description | Date | Iss'd |Rev‘d|App'd

STAGE 3

Project Stage

COMMENT

Status of Drawing

REFER TO DRAWING
AS-BHE-XX-XX-DR-C-3801 FOR
FOUL WATER MANHOLE
SCHEDULE

BURO HAPPOLD

3 Wellington Place Tel:  +44 (0)113 204 2200
Leeds Fax: +44 (0)870 787 4144
LS14 AP Email: 0050930@burohappold.com
UK Web: www.burohappold.com
Client MEPC

Architect CARTWRIGHT PICKARD
Project ANGEL SQUARE PLOTS 2 AND 3

bette PROPOSED DRAINAGE

SURFACE WATER
MANHOLE SCHEDULE
Job No. Scale@A1
0050930 NTS
Drawn/Designed By. Checked By. Approved By.
FR PT PT
Drawing No. Revision

AS-BHE-XX-XX-DR-C-3800 P01

Francisco Rodriguez \\Srv-manc02\project cad\0050930 NOMA Plots 2 & 3 - Master\08 Cities - Infra\01_Sheet\AS-BHE-XX-XX-DR-C-3800.dwg



MANHOLE SCHEDULE - 2&3 Noma FW drainage

COVER LEVEL DEPTH INCOMING PIPE | INCOMING PIPE | OUTGOING PIPE | OUTGOING PIPE
NAME | EASTING [m] | NORTHING [m] A INVERT LEVEL [m] | *" TYPE COVERLOADING | COVERTYPE | piec o L DIAMETER ] i COMMENTS
FWMHO! | 384412349 | 399011.705 44.000 42,650 1350 | 1,200 dia. Type B Manhole D400 ST ]88 jg;gg 150 42,650 DOUBLE SEALED COVER
150 42,575
FWMHO2 | 384413485 | 399005535 44,000 42.450 1550 | 1,200 dia. Type B Manhole D400 ST 150 42575 205 42.450 DOUBLE SEALED COVER
100 42,625
150 41,835
FWMHO3 | 384394.009 | 398991088 43.000 41.760 1240 | 1,200 dia. Type B Manhole B125 ST }88 ﬂ ggg 225 41.760 DOUBLE SEALED COVER
225 41.760
FW MHO04 384399.238 398983.189 47.630 41.610 6.020 1,200 dia. Type A2 Manhole B125 RE 225 41610 225 41610
FWMHOG | 384382222 | 398962.188 44720 41.220 3500 | 1,200 dia. Type A2 Manhole D400 ST 225 41,220 295 41,220
FWMHO7 | 384383960 | 398957.318 44,650 41155 3.495 | 1,200 dia. Type A2 Manhole D400 ST 225 41455 225 41455
FWMHOS | 384373.038 | 398935.060 44,650 40,520 4130 | 1,200 dia. Type A2 Manhole D400 ST 225 40,520 295 40,520
. 225 40.430
FWMH09 | 384369.632 | 398936.038 44,600 40.430 4470 | 1,200 dia. Type A2 Manhole D400 ST o i 225 40.430
FWMH10 | 384368.049 | 398932546 44,530 39.215 5315 | 1,200 dia. Type A2 Manhole D400 ST 225 40.380 BD 225 39.215
. 100 42.000
FWMH11 | 384380938 | 399000.140 43.000 41.950 1050 | 600 dia. Type D Manhole B125 ST s g 150 41.950 DOUBLE SEALED COVER
. 150 41.900
FW MH12 | 384391.523 398997.853 43.000 41.900 1.100 600 dia. Type D Manhole B125 RE 150 41.900 150 41.900 DOUBLE SEALED COVER
100 42,050
FWMH13 | 384382.839 | 398992.351 43.000 42,000 1000 | 450 dia. Type D Manhole B125 RE ]88 jgggg 150 42,000 DOUBLE SEALED COVER
100 42,050
150 41.950
FWMH14 | 384387.181 | 398995102 43.000 41,950 1050 | 450 dia. Type D Manhole B125 RE 188 jgggg 150 41,950 DOUBLE SEALED COVER
100 42,000
FWMH15 | 384335770 | 398953.802 42.300 41,300 1000 | 450 dia. Type D Manhole B125 RE ]88 j] ggg 100 41.300 DOUBLE SEALED COVER
100 41190
FWMH16 | 384342372 | 398950579 42.300 41,140 1160 | 450 dia. Type D Manhole B125 RE ]gg mgg 150 41.140 DOUBLE SEALED COVER
100 41190
150 41,030
FWMH17 | 384349041 | 398947.166 42.300 40.955 1345 | 1,200 dia. Type B Manhole B125 RE 150 41.030 225 40.955 DOUBLE SEALED COVER
100 41.080
FWMH1S | 384359730 | 398942.368 42.300 40.580 1720 | 600 dia. Type D Manhole B125 RE fgg jgggg 205 40,580 DOUBLE SEALED COVER
100 41,300
FWMH19 | 384334180 | 398945263 42300 41.250 1050 | 450 dia. Type D Manhole B125 RE 188 ﬂ ggg 150 41,250 DOUBLE SEALED COVER
100 41,300
100 41.300
FWMH20 | 384339.900 | 398943777 42.300 41.250 1050 | 450 dia. Type D Manhole B125 RE 100 41.300 150 #1250 DOUBLE SEALED COVER
100 41,300
FWMH2! | 384356750 | 398965.123 42.300 41.250 1050 | 450 dia. Type D Manhole D400 ST 150 41.250 150 41,250 DOUBLE SEALED COVER
FWMH22 | 384353402 | 398957325 42.300 41155 1445 | 600 dia. Type D Manhole B125 RE ]gg j} 122 150 41,155 DOUBLE SEALED COVER
FWMH23 | 384361639 | 398979.437 42.300 41150 1450 | 450 dia. Type D Manhole D400 ST 188 ﬂ ggg 150 41450 DOUBLE SEALED COVER
FWMH24 | 384372403 | 398967.389 42.300 40.970 1330 | 1,200 dia. Type B Manhole D400 ST 150 40.970 150 40.970 DOUBLE SEALED COVER
ABBREVIATIONS
ST - SOLID TOP

RE - RECESSED COVER
BD - BACKDROP
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e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
OTHER RELEVANT DRAWINGS, DETAILS AND
SPECIFICATIONS.

2. ALL DIMENSIONS ARE IN METRES UNLESS STATED
OTHERWISE.

3. THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

4. WHERE INFILL MANHOLE COVERS ARE SPECIFIED THE
LOCATION OF MANHOLES AND ORIENTATION OF THE COVERS
SHALL BE COORDINATED ON SITE TO SUIT THE SURFACING
MATERIAL AND PAVING ARRANGEMENT WHEREVER
POSSIBLE.

5. REFER TO BHE DRAWING No. AS-BHE-XX-XX-DR-C-3100 & 3101
FOR DRAINAGE GENERAL ARRANGEMENTS.
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DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET
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P01

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
DRAINAGE LAYOUTS, SCHEDULES AND DETAILS.

THE DEVELOPER SHALL REVIEW THE DESIGN CRITERIA,
MATERIAL STANDARDS AND WORKMANSHIP SPECIFICATION
FOR THE PROPOSED ADOPTABLE SEWERS IN ACCORDANCE
WITH SEWERS FOR ADOPTION AND THE REQUIREMENTS OF
THE STATUTORY UNDERTAKER / BUILDING CONTROL AND
THE SPECIFIC REQUIREMENTS OF THE CLIENT.

THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED
OTHERWISE.

ALL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH BS EN 752 DRAINS AND SEWERS OUTSIDE BUILDINGS,
THE CURRENT LOCAL BUILDING REGULATIONS AND TO THE
SATISFACTION OF THE WATER AUTHORITY / BUILDING
CONTROL OR SPECIFIC REQUIREMENTS OF THE CLIENT IF
APPLICABLE.

BURIED CONCRETE, INCLUDING PRECAST CONCRETE TO BE
DESIGNED TO BRE DIGEST 1, CONCRETE IN AGGRESSIVE
GROUND. SULPHATE RESISTING CEMENT SHALL BE USED
UNLESS AN ALTERNATIVE IS AGREED WITH THE
SUPERVISING OFFICER/ENGINEER.

FOR DESIGNED, DESIGNATED OR STANDARDISED
PRESCRIBED CONCRETE REFER TO BS EN 206-1 AND BS
8500. THEY SHALL HAVE A 20mm NOMINAL MAXIMUM SIZE OF
AGGREGATE, AND A SLUMP CLASS S2 FOR TARGET 70mm
AND NO ADMIXTURES.

ALL PIPES SHALL BE LAID SOFFIT TO SOFFIT UNLESS
STATED OTHERWISE ON THE MANHOLE SCHEDULE.

MANHOLES & COVER SLABS TO BS EN 1917 AND BS 5911-3.
PREFORMED SWEPT CHANNELS SHALL BE USED AT
JUNCTIONS AND NO BRANCH SHALL ENTER AT LESS THAN 90
DEGREES FROM THE OUTGOING SEWER.

MANHOLE COVERS TO BE TO BS EN 124.
ALL PROPRIETARY PRODUCTS ARE TO BE INSTALLED

STRICTLY IN ACCORDANCE WITH THE MANUFACTURERS
REQUIREMENTS AND SPECIFICATION.
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Rev | Description

| Date |Iss'd |Rev‘d|App'd

STAGE 3

Project Stage

COMMENT

Status of Drawing

Technical Specification
Control Point Head (m) Flow (I/s) ‘
Primary Design 3.500 1.100
Flush-Flo 0.155 0.463 {\nllaspgé)é{rl.l\é“l \/
Kick-Flo® 0.324 0.385 BBA TESTING APPROVED
Mean Flow 0770 CERTIFICATE No 08/4596 PT/329/0412
hydro-int.com/patents
Head (m) Flow (I/s)
0.000 0.000
0.121 0.458
0.241 0.449
0.362 0.404
4 0.483 0.456
0.603 0.502
0.724 0.543
0.845 0.581
0.966 0.616
° 1.086 | 0.649
1.207 0.679
= 1.328 | 0.709
° 1.448 0.737
o, 1569 | 0.763
1.690 0.789
1.810 0.813
1.931 0.837
2.052 0.860
1 2.172 0.883
2.293 0.904
2.414 0.925
2.534 0.946
0 2.655 0.966
0.0 0.2 04 0.6 0.8 1.0 1.2 2776 0.985
row () 2.897 [ 1.005
3.017 1.023
3.138 1.042
3.259 1.059
3.379 1.077
3.500 1.094
DESIGN The head/flow characteristics of this SHE-0036-1100-3500-1100 Hydro-Brake Optimum®
ADVICE leoav;/ag)er;tgzlcagi rL\J/gi.que. Dynamic hydraulic modelling evaluates the full head/flow H d r 0%
! ;’23 zx I(c)lf :c:]rz,st(i)ttgt?: ;I?]v;ozo:ritgl will invalidate any design based on this data lntern atlon al
DATE 22/04/2023 10:51
Site Angel Square Plots 2 & 3 SHE-0036-1100-3500-1100
gsfSIGNER 5635%%'??80 Rodriguez Hydro-Brake Optimum®
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DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

10.

1.

P01

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
DRAINAGE LAYOUTS, SCHEDULES AND DETAILS.

THE DEVELOPER SHALL REVIEW THE DESIGN CRITERIA,
MATERIAL STANDARDS AND WORKMANSHIP SPECIFICATION
FOR THE PROPOSED ADOPTABLE SEWERS IN ACCORDANCE
WITH SEWERS FOR ADOPTION AND THE REQUIREMENTS OF
THE STATUTORY UNDERTAKER / BUILDING CONTROL AND
THE SPECIFIC REQUIREMENTS OF THE CLIENT.

THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED
OTHERWISE.

ALL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH BS EN 752 DRAINS AND SEWERS OUTSIDE BUILDINGS,
THE CURRENT LOCAL BUILDING REGULATIONS AND TO THE
SATISFACTION OF THE WATER AUTHORITY / BUILDING
CONTROL OR SPECIFIC REQUIREMENTS OF THE CLIENT IF
APPLICABLE.

BURIED CONCRETE, INCLUDING PRECAST CONCRETE TO BE
DESIGNED TO BRE DIGEST 1, CONCRETE IN AGGRESSIVE
GROUND. SULPHATE RESISTING CEMENT SHALL BE USED
UNLESS AN ALTERNATIVE IS AGREED WITH THE
SUPERVISING OFFICER/ENGINEER.

FOR DESIGNED, DESIGNATED OR STANDARDISED
PRESCRIBED CONCRETE REFER TO BS EN 206-1 AND BS
8500. THEY SHALL HAVE A 20mm NOMINAL MAXIMUM SIZE OF
AGGREGATE, AND A SLUMP CLASS S2 FOR TARGET 70mm
AND NO ADMIXTURES.

ALL PIPES SHALL BE LAID SOFFIT TO SOFFIT UNLESS
STATED OTHERWISE ON THE MANHOLE SCHEDULE.

MANHOLES & COVER SLABS TO BS EN 1917 AND BS 5911-3.
PREFORMED SWEPT CHANNELS SHALL BE USED AT
JUNCTIONS AND NO BRANCH SHALL ENTER AT LESS THAN 90
DEGREES FROM THE OUTGOING SEWER.

MANHOLE COVERS TO BE TO BS EN 124.
ALL PROPRIETARY PRODUCTS ARE TO BE INSTALLED

STRICTLY IN ACCORDANCE WITH THE MANUFACTURERS
REQUIREMENTS AND SPECIFICATION.

ISSUED FOR STAGE 3 28042023 MG FR PT

Rev | Description

| Date |Iss'd |Rev‘d|App'd

STAGE 3

Project Stage

COMMENT

Status of Drawing

Technical Specification
Control Point Head (m) Flow (I/s) ‘
Primary Design 1.700 9.550
Flush-Flo 0.501 9.544 f\n':spgggl'?ém \/
Kick-Flo® 1.041 7.583 BBA CERTIFICATION APPROVED
Mean Elow 8354 CERTIFICATE No 08/4596 PT/329/0412
hydro-int.com/patents
Head (m) Flow (I/s)
0.000 0.000
0.059 1.969
0.117 9.859
0.176 8.036
20 0234 | 8.677
0.293 9.087
0.352 9.338
0.410 9477
s 0469 | 9.536
0.528 9.539
0.586 9.501
= 0.645 9.432
5 0.703 9.334
£ 10 0.762 | 9.202
0.821 9.023
0.879 8.782
0.938 8.455
o5 0.997 8.018
' 1.055 7.631
1.114 7.826
1.172 8.016
1.231 8.201
00 1.290 8.382
0 2 4 6 8 10 1.348 8.558
row (%) 1407 [ 8.731
1.466 8.900
1.524 9.065
1.583 9.228
1.641 9.387
1.700 9.543
DESIGN The head/flow characteristics of this SHE-0132-9550-1700-9550 Hydro-Brake Optimum®
ADVICE EL%v:aCC)%r:;%ICageu rl\ngue. Dynamic hydraulic modelling evaluates the full head/flow H y d r o §
| The use of any other flow control will invalidate any design based on this data Intern ation a' ®
. and could constitute a flood risk.
DATE 26/04/2023 07:05
Site Angel Square Plots 2 & 3 SHE-0132-9550-1700-9550
geEfS'GNER 5635%;'??80 Rodriguez Hydro-Brake Optimum®
© 2018 Hydro Intemational, Sheanater House, Clevedon Hall Estate, Victoria Road, Clevedon, BS21 7RD. Tel 01275 878371 Fax 01275 874979 Web www.hy dro-int.com Email designtools@hy dro-int.com
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75mm THICK GEN 1 BLINDING CONCRETE

SECTION A-A

SUMP DEPTH AND WIDTH TO HYDRO-BRAKE
MANUFACTURERS SPECIFICATIONS

HYDRO BRAKE TO BE HANDLED AND INSTALLED IN
STRICT ACCORDANCE WITH MANUFACTURERS

RECOMMENDATIONS

© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in writing) their rights under
.77 to 89 of the Copyright, Designs and Patents Act 1988.

DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
DRAINAGE LAYOUTS, SCHEDULES AND DETAILS.

2. THE DEVELOPER SHALL REVIEW THE DESIGN CRITERIA,
MATERIAL STANDARDS AND WORKMANSHIP SPECIFICATION
FOR THE PROPOSED ADOPTABLE SEWERS IN ACCORDANCE
WITH SEWERS FOR ADOPTION AND THE REQUIREMENTS OF
THE STATUTORY UNDERTAKER / BUILDING CONTROL AND
THE SPECIFIC REQUIREMENTS OF THE CLIENT.

3. THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

4. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED
OTHERWISE.

5. ALL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH BS EN 752 DRAINS AND SEWERS OUTSIDE BUILDINGS,
THE CURRENT LOCAL BUILDING REGULATIONS AND TO THE
SATISFACTION OF THE WATER AUTHORITY / BUILDING
CONTROL OR SPECIFIC REQUIREMENTS OF THE CLIENT IF
APPLICABLE.

6. BURIED CONCRETE, INCLUDING PRECAST CONCRETE TO BE
DESIGNED TO BRE DIGEST 1, CONCRETE IN AGGRESSIVE
GROUND. SULPHATE RESISTING CEMENT SHALL BE USED
UNLESS AN ALTERNATIVE IS AGREED WITH THE
SUPERVISING OFFICER/ENGINEER.

7. FOR DESIGNED, DESIGNATED OR STANDARDISED
PRESCRIBED CONCRETE REFER TO BS EN 206-1 AND BS
8500. THEY SHALL HAVE A 20mm NOMINAL MAXIMUM SIZE OF
AGGREGATE, AND A SLUMP CLASS S2 FOR TARGET 70mm
AND NO ADMIXTURES.

8. ALL PIPES SHALL BE LAID SOFFIT TO SOFFIT UNLESS
STATED OTHERWISE ON THE MANHOLE SCHEDULE.

9. MANHOLES & COVER SLABS TO BS EN 1917 AND BS 5911-3.
PREFORMED SWEPT CHANNELS SHALL BE USED AT
JUNCTIONS AND NO BRANCH SHALL ENTER AT LESS THAN 90
DEGREES FROM THE OUTGOING SEWER.

10. MANHOLE COVERS TO BE TO BS EN 124.
11. ALL PROPRIETARY PRODUCTS ARE TO BE INSTALLED

STRICTLY IN ACCORDANCE WITH THE MANUFACTURERS
REQUIREMENTS AND SPECIFICATION.

P01 ISSUED FOR STAGE 3 28.042023 MG FR
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Rev | Description

| Date |Iss'd |Rev‘d|App'd

STAGE 3

Project Stage

COMMENT

Status of Drawing

Technical Specification
Control Point Head (m) Flow (I/s) ‘
Primary Design 1.000 3.300
Flush-Flo 0.296 3.295 {.\“:I:ggggrll%“l \/
Kick-Flo® 0.624 2.660 BBA TESTING APPROVED
Mean Flow 2 882 CERTIFICATE No 08/4596 PT/329/0412
hydro-int.com/patents
Head (m) Flow (I/s)
0.000 0.000
0.034 0.557
0.069 1.756
o 0.103 | 2.698
0.138 2.998
0.172 3.138
0 0.207 3.224
' 0.241 3.272
0.276 3.292
0.310 3.294
o8 0.345 | 3.282
= 0379 | 3.261
T 0.414 3.232
£ 08 0448 |3.194
0.483 3.143
0.517 3.076
04 0.552 2.983
0.586 2.856
0.621 2.687
02 0.655 2.719
0.690 2.783
0.724 2.845
0.0 0.759 2.906
0 1 3 ‘ 0.793 2.966
row(®) 0.828 | 3.024
0.862 3.081
0.897 3.137
0.931 3.192
0.966 3.245
1.000 3.298
DESIGN The head/flow characteristics of this SHE-0086-3300-1000-3300 Hydro-Brake Optimum®
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
ADVICE characteristic cune. H d ro§
! Z:g g:ej Igf :ongst?zzfer :?Ivgo%o:}gl will invalidate any design based on this data |ntern atlon al
DATE 22/04/2023 10:53
Site Angel Square Plots 2 & 3 SHE-0086-3300-1000-3300
geEfSIGNER 5835%:’3';80 Rodriguez Hydro-Brake Optimum®
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Typical softworks build up

S1 Scale: 1:25

1. 75mm depth bark mulch layer

2. Drainage layer 300mm type 3 clean stone to base

3. Ornamental Planting. Refer to softworks schedule
2190.1-PLA-XX-XX-DR-L-2000

4. To have minimum depth 450mm (150mm subsoil/ 300mm topsoil) To
specification clause Q28

5. Geotextile membrane (refer to clause Q31/385A)
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Typical rain garden build up

S2 Scale: 1:25

1. Proposed Planting - refer to softworks schedule

2. Porous free draining soil (sand based soil with organic matter) Sample to be
approved by LA prior to installation. Refer to soils plan

3. Site won crushed stone muich

Sample to be approved by Landscape architect. To specification clause Q23/160B
4. Geomembrane liner - to engineer's specification

5. Dome Grill overflow with stainless steelsurround to exposed pipe work above
ground. Geotextile membrane - to engineer's specification.

To specification clause Q31/385A.

6. Collector perforated plastic pipe in clean course open no fines, graded aggregate - to
engineer's specification

7.Scour protection detail to surface water inlets and around overflow gullies: 300mm
wide x 100mm deep gravel strip, lined with geotextile filtration membrane (Terram).
Gravel: 10-20mm Fogg Brook pebbles

Supplier: Offerton Sand and Gravel

S3

VARIES, REFER TO 2793-PLA-XX-XX-DR-L-0003-Soils

Typical tree in soft build up

Scale: 1:30

1. Semi-mature and EHS tree planting. Refer to Softworks Plan
2190.1-PLA-XX-XX-DR-L-2000 for locations and schedules.

2. Hessian wrapping to trunk.

3. Tree anchoring deadman anchoring system Deadman Fixing Kit - Plati-Mat® - RF2RDMP
or equal and approved.

4. 75mm Bark mulch layer 800mm diameter to each tree pit. Refer to Q31/485J.

5. Water and air pipe system (refer to Q31/512J) to be used in addition to automated
irrigation system by others.

6. Imported topsoil to top 300mm depth of tree pit / trench.

7. Imported subsoil to bottom 600mm depth of tree pit / trench.

8. Drainage layer 100mm clean stone to base of tree pits.

9. Imported topsoil to top 150mm depth grass / wildflower areas.

10. Imported subsoil to bottom 200mm depth grass / wildflower areas.

11. If necessary due to ground conditions (poor water percolation), tree pits to have active
drainage connections to drainage system.

12. Geotextile membrane (refer to clause Q31/385A)

THIS DRAWING IS COPYRIGHT PROTECTED AND MAY NOT BE
REPRODUCED IN WHOLE OR PART WITHOUT WRITTEN
AUTHORITY FROM THE OWNER.

NOTES:

1. Do not scale from this drawing.

2. Always work to noted dimensions.

3. All dimensions are in millimetres unless
otherwise stated.

4. All setting out, levels and dimensions to be
agreed on site.

5. The dimensions of all materials must be
checked on site before being laid out.

6. This drawing must be read with the relevant
specification clauses and detail drawings.

7. Order of construction and setting out to be
agreed on site.
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Innovyze Network 2020.1.3
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm- both plots
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 100 PIMP (%) 100
M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.360 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. 1.000 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Storm- both plots
« - Indicates pipe capacity < flow
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 34.435 0.345 99.8 0.020 5.00 0.0 0.600 o 150 Pipe/Conduit 5]
S1.001 2.456 0.025 98.0 0.011 0.00 0.0 0.600 o 150 Pipe/Conduit ol
S1.002 5.633 0.030 187.8 0.016 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.003 5.568 0.030 185.6 0.210 0.00 0.0 0.600 o 300 Pipe/Conduit &
$1.004 6.737 0.085 79.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.005 9.456 0.120 79.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S2.000 5.618 0.450 12.5 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit &
$2.001 37.912 0.975 38.9 0.012 0.00 0.0 0.600 o 150 Pipe/Conduit 5]
S2.002 5.387 0.025 215.5 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit &
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 5.57 46.150 0.020 0.0 0.0 0.0 1.01 17.8 3.6
S1.001 50.00 5.61 45.805 0.031 0.0 0.0 0.0 1.02 17.9 5.5
S1.002 50.00 5.74 45.780 0.046 0.0 0.0 0.0 0.73 12.9 8.4
51.003 50.00 5.82 42.755 0.256 0.0 0.0 0.0 1.15 81.3 46.3
S1.004 50.00 5.92 42.725 0.256 0.0 0.0 0.0 1.13 20.0« 46.3
51.005 50.00 6.06 42.640 0.256 0.0 0.0 0.0 1.13 20.0« 46.3
52.000 50.00 5.03 43.050 0.000 0.0 0.0 0. 2.87 50.7 0.0
S2.001 50.00 5.42 42.600 0.012 0.0 0.0 0.0 1.62 28.6 2.2
52.002 50.00 5.55 41.625 0.017 0.0 0.0 0.0 0.68 12.0 3.0
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Network Design Table for Storm- both plots

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
S3.000 8.470 0.350 24.2 0.006 5.00 0.0 0.600 o 100 Pipe/Conduit "
$2.003 18.071 0.180 100.4 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit ‘
S2.004 8.633 0.085 101.6 0.021 0.00 0.0 0.600 o 150 Pipe/Conduit e
S2.005 51.538 0.515 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit ‘
$2.006 6.964 0.070 100.0 0.057 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.006 25.153 0.250 100.6 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.007 4.459 0.120 37.2 0.037 0.00 0.0 0.600 o 225 Pipe/Conduit ‘
S4.000 8.737 0.074 118.5 0.014 5.00 0.0 0.600 o 150 Pipe/Conduit ‘
S4.001 10.248 0.055 186.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
S5.000 12.418 0.395 31.4 0.077 5.00 0.0 0.600 o 150 Pipe/Conduit e
S4.002 21.590 0.145 148.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
S4.003 25.403 0.170 149.4 0.085 0.00 0.0 0.600 o 225 Pipe/Conduit ‘
S6.000 26.907 1.350 19.9 0.042 5.00 0.0 0.600 o 150 Pipe/Conduit ‘
S4.004 16.578 0.105 157.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit ‘
S4.005 5.454 0.025 218.2 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL £ I.Area ~ 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)
$3.000 50.00 5.09 41.950 0.006 0.0 0.0 0.0 1.58 12.4 1.0
$2.003 50.00 5.79 40.690 0.022 0.0 0.0 0.0 1.30 51.9 4.0
S52.004 50.00 5.93 40.510 0.043 0.0 0.0 0.0 1.00 17.6 7.7
$2.005 50.00 6.78 40.425 0.043 0.0 0.0 0.0 1.00 17.8 7.7
S2.006 50.00 6.90 39.910 0.100 0.0 0.0 0.0 1.00 17.8« 18.0
S1.006 50.00 7.32 39.840 0.356 0.0 0.0 0. 1.00 17.7« 64.3
S1.007 50.00 7.35 39.515 0.393 0.0 0.0 0.0 2.15 85.6 71.0
S4.000 50.00 5.16 40.810 0.014 0.0 0.0 0.0 0.92 16.3 2.6
S4.001 50.00 5.34 39.895 0.014 0.0 0.0 0.0 0.95 38.0 2.6
S5.000 50.00 5.11 40.310 0.077 0.0 0.0 0.0 1.80 31.8 13.9
S4.002 50.00 5.67 39.840 0.091 0.0 0.0 0.0 1.07 42.5 16.5
S4.003 50.00 6.07 39.695 0.176 0.0 0.0 0.0 1.07 42.4 31.8
S6.000 50.00 5.20 40.950 0.042 0.0 0.0 0.0 2.27 40.0 7.6
S4.004 50.00 6.34 39.525 0.218 0.0 0.0 0.0 1.04 41.3 39.4
S4.005 50.00 6.42 39.345 0.218 0.0 0.0 0.0 1.06 75.0 39.4
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Network Design Table for Storm- both plots
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
S1.008 3.143 0.020 157.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S7.000 16.533 0.165 100.0 0.084 5.00 0.0 0.600 o 225 Pipe/Conduit 5]
S7.001 6.484 0.065 100.0 0.019 0.00 0.0 0.600 o 225 Pipe/Conduit &
S1.009 4.388 0.040 109.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
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)
51.008 50.00 7.40 39.320 0.612 0.0 0.0 0.0 1.25 88.5« 110.4
S$7.000 50.00 5.21 42.025 0.084 0.0 0.0 0.0 1.31 52.0 15.1
S7.001 50.00 5.29 41.860 0.102 0.0 0.0 0.0 1.31 52.0 18.5
S1.009 50.00 7.47 39.300 0.714 0.0 0.0 0.0 0.96 16.9« 128.9
Simulation Criteria for Storm- both plots
Volumetric Runoff Coeff 1.000 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 (l/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 0 Number
Number of Online Controls 3 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

of Storage Structures 4
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model FSR

Return Period (years) 100
Region England and Wales

M5-60 (mm) 18.000

Ratio R 0.360

Profile Type Summer

Cv (Summer) 1
Cv (Winter) 0
Storm Duration (mins)

.000
.840
30
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Innovyze Network 2020.1.3

Online Controls for Storm- both plots

Hydro-Brake® Optimum Manhole: SSW MH4, DS/PN: S1.004, Volume (m3): 5.7

Unit Reference MD-SHE-0036-1100-3500-1100

Design Head (m) 3.500
Design Flow (1/s) 1.1
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 36
Invert Level (m) 42.725
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 3.500 1.1
Flush-Flo™ 0.155 0.5
Kick-Flo® 0.324 0.4
Mean Flow over Head Range - 0.8

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)
0.100 0.4 1.200 0.7 3.000 1.0 7.000 1.5
0.200 0.5 1.400 0.7 3.500 1.1 7.500 1.6
0.300 0.4 1.600 0.8 4.000 1.2 8.000 1.6
0.400 0.4 1.800 0.8 4.500 1.2 8.500 1.6
0.500 0.5 2.000 0.9 5.000 1.3 9.000 1.7
0.600 0.5 2.200 0.9 5.500 1.3 9.500 1.7
0.800 0.6 2.400 0.9 6.000 1.4
1.000 0.6 2.600 1.0 6.500 1.5

Hydro-Brake® Optimum Manhole: SSW MH13, DS/PN: S2.004, Volume (m3): 2.7

Unit Reference MD-SHE-0086-3300-1000-3300

Design Head (m) 1.000

Design Flow (1/s) 3.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 86

Invert Level (m) 40.510

Minimum Outlet Pipe Diameter (mm) 100
)

Suggested Manhole Diameter (mm 1200

©1982-2020 Innovyze
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Hydro-Brake® Optimum Manhole: SSW MH13, DS/PN: S2.004, Volume (m3): 2.7

Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 3.3
Flush-Flo™ 0.296 3.3

Kick-Flo® 0.624 2.7

Mean Flow over Head Range - 2.9

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)
0.100 2.6 1.200 3.6 3.000 5.5 7.000 8.2
0.200 3.2 1.400 3.9 3.500 5.9 7.500 8.5
0.300 3.3 1.600 4.1 4.000 6.3 8.000 8.7
0.400 3.2 1.800 4.3 4.500 6.6 8.500 9.0
0.500 3.1 2.000 4.5 5.000 7.0 9.000 9.2
0.600 2.8 2.200 4.8 5.500 7.3 9.500 9.5
0.800 3.0 2.400 4.9 6.000 7.6
1.000 3.3 2.600 5.1 6.500 7.9

Hydro-Brake® Optimum Manhole: SSW MHY9, DS/PN: S1.009, Volume (m3*): 6.0

Unit Reference MD-SHE-0133-9600-1700-9600

Design Head (m) 1.700
Design Flow (1/s) 9.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 133
Invert Level (m) 39.300
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.700 9.6
Flush-Flo™ 0.501 9.6
Kick-Flo® 1.040 7.6
Mean Flow over Head Range - 8.4

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)

0.100 4.8 0.300 9.2 0.500 9. 0.800 9.
0.200 8.4 0.400 9.5 0.600 9. 8.

6 1
5 1.000 0
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Hydro-Brake® Optimum Manhole: SSW MH9, DS/PN: S1.009, Volume (m3): 6.0

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
1.200 8.1 2.400 11.3 5.000 16.0 8.000 20.1
1.400 8.8 2.600 11.7 5.500 16.8 8.500 20.6
1.600 9.3 3.000 12.6 6.000 17.5 9.000 21.2
1.800 9.9 3.500 13.5 6.500 18.2 9.500 21.8
2.000 10.4 4.000 14.4 7.000 18.8
2.200 10.8 4.500 15.2 7.500 19.4
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Storage Structures for Storm- both plots

Tank or Pond Manhole: STANK 1, DS/PN: S1.003

Invert Level (m) 42.755
Depth (m) Area (m?) |[Depth (m) Area (m2?) |Depth (m) Area (m?2)

0.000 47.0 3.895 47.0 3.896 0.0

Cellular Storage Manhole: STANK 2, DS/PN: S2.003

Invert Level (m) 40.690 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000

8.6 0.0 1.221 0.0 0.0
1.220 8.6 0.0

Cellular Storage Manhole: STANK 3, DS/PN: S4.001

Invert Level (m) 39.895 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 39.3

0.0 1.221 0.0 0.0
1.220 39.3 0.0

Cellular Storage Manhole: STANK 4, DS/PN: S4.005

Invert Level (m) 39.345 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 79.8 0.0 1.701 0.0 0.0
1.700 79.8 0.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm- both plots

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 (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 4
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.360
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 SSW MH1 15 Winter 1 +0% 100/600 Winter
S1.001 SSwW MH2 15 Winter 1 +0% 30/15 Summer
S1.002 SSW MH3 15 Winter 1 +0% 30/15 Summer
S1.003 STANK 1 600 Winter 1 +0% 1/30 Summer
51.004 SSW MH4 600 Winter 1 +0% 1/15 Summer
S1.005 SSW MH5 600 Winter 1 +0%
$2.000 SSW MH10 15 Summer 1 +0%
$2.001 SSWMH 11 15 Winter 1 +0%
$2.002 SSW MH12 15 Winter 1 +0%
$3.000 SSWMH 16 15 Winter 1 +0%
$2.003 STANK 2 15 Winter 1 +0% 30/15 Winter
S2.004 SSW MH13 15 Winter 1 +0% 1/15 Winter
S2.005 SSW MH14 15 Winter 1 +0% 100/15 Summer
S2.006 SSW MH15 15 Winter 1 +0% 30/15 Summer
S1.006 SSW MH6 15 Winter 1 +0% 30/15 Summer
S1.007 SSW MH7 60 Winter 1 +0% 30/15 Summer
S4.000 SSW MH17 15 Winter 1 +0% 100/120 Winter
S4.001 STANK 3 30 Winter 1 +0% 30/120 Winter
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US/MH
PN Name

S1.000 ssw MH1
S1.001 SSW MH2
S1.002 SSW MH3
S1.003 STANK 1
S1.004 sSSw MH4
S1.005 SSW MH5
S2.000 SsSw MH10
S2.001 SSWMH 11
S2.002 SSW MH12
S3.000 SSWMH 16
S2.003 STANK 2
S2.004 SSw MH13
S2.005 SSwW MH14
S2.006 SSW MH15
S1.006 SSW MH6
S1.007 SSW MH7
S4.000 SsSw MH17
S4.001 STANK 3

Water Surcharged Flooded

Level

(m)

46.
45.
45.
43.
43.
42.
43.
42.
41.
.966
40.
40.
40.
39.
39.
39.
40.
39.

41

188
863
852
464
473
657
050
621
667

721
672
467
990
917
613
845
915

for Storm- both plots

Depth

(m)

-0.
-0.
-0.

0.

0.
-0.
-0.
-0.
-0.
-0.
-0.

0.
-0.
-0.
-0.
-0.
-0.
-0.

112
092
077
409
598
133
150
129
108
084
194
012
108
070
073
127
115
205

Volume Flow / Overflow
(m?) Cap. (1/s)

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.14
.32
.47
.01
.03
.03
.00
.05
.17
.06
.05
.20
.18
.54
.51
.18
.12
.02

O O O O O O OO OO OOoOoOo oo o oo
O O O O O O OO OO0 OoO0oO oo o oo

US/MH Level

PN Name Exceeded

S1.
S1.
S1.
S1.
S1.
S1.
S2.
S2.
S2.
S3.
S2.
S2.
S2.
S2.
S1.
S1.
S4.
s4.

000 ssw MH1
001 sSSw MH2
002 sSSwW MH3
003 STANK 1
004 SSW MH4
005 sSSwW MH5
000 SsSw MH10
001 SSwMH 11
002 SSW MH12
000 SSWMH 16
003 STANK 2
004 Ssw MH13
005 SSW MH14
006 SSW MH15
006 SSW MH6
007 sSw MH7
000 SSw MH17
001 STANK 3

Time
(mins)

Half Drain

20

Pipe
Flow
(1/s)

O 000w WWwNOHFHEEFEF OOOOU WN
O ~J 00 JN R RFEPNJJWO U U oy O U

Status

OK
OK
OK
SURCHARGED
SURCHARGED
OK
OK
OK
OK
OK
OK
SURCHARGED
OK
OK
OK
OK
OK
OK
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S5.
s4.
S4.
S6.
S4.
s4.
S1.
S7.
S7.
S1.

PN

000
002
003
000
004
005
008
000
001
009

PN

S5.
S4.
s4.
S6.
s4.
S4.
S1.
S7.
S7.
S1.

000
002
003
000
004
005
008
000
001
009

US/MH
Name

SSW MH24
SSWMH 18
SSWMH 19
SSW MH23
SSWMH 20
STANK 4
SSW MHS8
SSW MH21
SSW MH22
SSW MH9

US/MH
Name

SSW MH24
SSWMH 18
SSWMH 19
SSW MH23
SSWMH 20
STANK 4
SSW MHS8
SSW MH21
SSW MH22
SSW MH9

15
15
15
15
15
60
60
15
15
60

Storm

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

for Storm- both plots
Return Climate First (X)
Period Change Surcharge

e

+0% 100/15 Summer
+0% 30/15 Winter
+0% 30/15 Summer

+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 100/15 Summer
+0% 100/15 Summer
+0% 1/15 Summer

Water Surcharged Flooded

Level Depth Volume
(m) (m) (m3) Cap.
40.369 -0.091 0.000 0
39.915 -0.150 0.000 0
39.801 -0.119 0.000 0
40.986 -0.114 0.000 0
39.653 -0.097 0.000 0
39.612 -0.033 0.000 0
39.611 -0.009 0.000 0
42.096 -0.154 0.000 0
41.950 -0.135 0.000 0
39.606 0.156 0.000 0
US/MH
PN Name
S5.000 SSw MH24
S4.002 SSWMH 18
S4.003 SSWMH 19
S6.000 SSW MH23
S4.004 SSWMH 20
S4.005 STANK 4
S1.008 SSwW MHS8
S7.000 SSW MH21
S7.001 SSW MH22
S1.009 SSW MH9

Flow / Overflow

(1/s)

.32
.24
.45
.13
.61
.15
.17
.22
.33
.73

Level
Exceeded

Half Drain Pipe
Flow
(1/s)

Time
(mins)

35

3
2
7
0
.2
8
8
1
8
2

First (Y) First (Z) Overflow
Flood Overflow

Act.

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
SURCHARGED
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Innovyze Network 2020.1.3

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

for Storm- both plots

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 (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 4
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.360
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 SSW MH1 15 Winter 30 +0% 100/600 Winter
S1.001 SSW MH2 15 Winter 30 +0% 30/15 Summer
S1.002 SSW MH3 15 Winter 30 +0% 30/15 Summer
S1.003 STANK 1 960 Winter 30 +0% 1/30 Summer
51.004 SSW MH4 960 Winter 30 +0% 1/15 Summer
S1.005 SSW MHS5 960 Winter 30 +0%
$2.000 SSW MH10 15 Summer 30 +0%
$2.001 SSWMH 11 15 Winter 30 +0%
$2.002 SSW MH12 15 Winter 30 +0%
$3.000 SSWMH 16 15 Winter 30 +0%
$2.003 STANK 2 30 Winter 30 +0% 30/15 Winter
S2.004 SSW MH13 30 Winter 30 +0% 1/15 Winter
S2.005 SSW MH14 60 Summer 30 +0% 100/15 Summer
S2.006 SSW MH15 120 Winter 30 +0% 30/15 Summer
S1.006 SSW MH6 120 Winter 30 +0% 30/15 Summer
S1.007 SSW MH7 120 Winter 30 +0% 30/15 Summer
S4.000 SSW MH17 15 Winter 30 +0% 100/120 Winter
S4.001 STANK 3 120 Winter 30 +0% 30/120 Winter
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm- both plots

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
S1.000 SSW MH1 46.211 -0.089 0.000 0.34 5.8 OK
S51.001 SSW MH2 45.959 0.004 0.000 0.84 9.1 SURCHARGED
S1.002 SSW MH3 45.945 0.015 0.000 1.27 13.6 SURCHARGED
S1.003 STANK 1 44.572 1.517 0.000 0.02 0.9 SURCHARGED
S1.004 SSW MH4 44.583 1.708 0.000 0.05 0.8 SURCHARGED
S1.005 SSW MH5 42.661 -0.129 0.000 0.05 0.8 OK
S2.000 SsSw MH10 43.050 -0.150 0.000 0.00 0.0 OK
S2.001 SSWMH 11 42.637 -0.113 0.000 0.14 3.9 OK
S2.002 SSW MH12 41.702 -0.073 0.000 0.53 5.2 OK
S3.000 SSWMH 16 41.975 -0.075 0.000 0.14 1.6 OK
S2.003 STANK 2 40.950 0.035 0.000 0.06 14 2.7 SURCHARGED
S2.004 SSW MH13 40.946 0.286 0.000 0.21 3.3 SURCHARGED
S2.005 SSwWw MH14 40.469 -0.106 0.000 0.19 3.3 OK
S2.006 SSW MH15 40.208 0.148 0.000 0.59 8.9 SURCHARGED
S1.006 SSW MH6 40.206 0.216 0.000 0.56 9.4 SURCHARGED
S1.007 SSW MH7 40.185 0.445 0.000 0.25 12.3 SURCHARGED
S4.000 SsSw MH17 40.866 -0.094 0.000 0.29 4.2 OK
S4.001 STANK 3 40.166 0.046 0.000 0.08 46 2.6 SURCHARGED
US/MH Level
PN Name Exceeded

S1.000 ssSw MHI1
S1.001 SSW MH2
51.002 SSW MH3
S1.003 STANK 1
S1.004 SSW MH4
S1.005 SSW MH5
S2.000 SSw MH10
S2.001 SSwWMH 11
S2.002 SSW MH12
S3.000 SSWMH 16
S2.003 STANK 2
S2.004 SsSw MH13
S2.005 SSwW MH14
S2.006 SSW MH15
S1.006 SSW MH6
S1.007 sSSw MH7
S4.000 SSw MH17
S4.001 STANK 3
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Innovyze Network 2020.1.3

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

US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S5.000 SSW MH24 15 Winter 30 +0% 100/15 Summer
S4.002 SSWMH 18 120 Winter 30 +0% 30/15 Winter
S4.003 SSWMH 19 120 Winter 30 +0% 30/15 Summer
S6.000 SSW MH23 15 Winter 30 +0%
S4.004 SSWMH 20 120 Winter 30 +0% 30/15 Summer
S4.005 STANK 4 120 Winter 30 +0% 30/15 Summer
S1.008 SSW MH8 120 Winter 30 +0% 30/15 Summer
S7.000 SSW MH21 15 Winter 30 +0% 100/15 Summer
S7.001 SSW MH22 15 Winter 30 +0% 100/15 Summer
S1.009 SSW MH9 120 Winter 30 +0% 1/15 Summer
Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
S5.000 SSW MH24 40.411 -0.049 0.000 0.78 22.7 OK
S4.002 SSWMH 18 40.167 0.102 0.000 0.22 8.4 SURCHARGED
S4.003 SSWMH 19 40.164 0.244 0.000 0.39 15.3 SURCHARGED
S6.000 SSW MH23 41.009 -0.091 0.000 0.32 12.4 OK
S4.004 SSWMH 20 40.157 0.407 0.000 0.47 17.3 SURCHARGED
S4.005 STANK 4 40.151 0.506 0.000 0.19 117 9.4 SURCHARGED
S1.008 SSW MH8 40.175 0.555 0.000 0.20 10.3 SURCHARGED
S7.000 SSW MH21 42.143 -0.107 0.000 0.53 24.6 OK
S7.001 SSW MH22 42.021 -0.064 0.000 0.84 30.0 OK
S1.009 SSwW MH9 40.182 0.732 0.000 0.76 9.6 SURCHARGED
US/MH Level
PN Name Exceeded

S5.000 SSwW MH24
S4.002 SSWMH 18
S4.003 SSWMH 19
S6.000 SSW MH23
S4.004 SSWMH 20
S4.005 STANK 4
S1.008 SSW MHS8
S7.000 SSwW MH21
S7.001 SSW MH22
S1.009 SSW MH9
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Innovyze Network 2020.1.3

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

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 (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 4
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.360
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 SSW MH1 1440 Winter 100 +45% 100/600 Winter
S1.001 SSW MH2 1440 Winter 100 +45% 30/15 Summer
S1.002 SSW MH3 1440 Winter 100 +45% 30/15 Summer
S1.003 STANK 1 1440 Winter 100 +45% 1/30 Summer
S1.004 SSW MH4 1440 Winter 100 +45% 1/15 Summer
S1.005 SSW MHS5 1440 Winter 100 +45%
S2.000 SSW MH10 15 Summer 100 +45%
$2.001 SSWMH 11 15 Winter 100 +45%
S2.002 SSW MH12 15 Winter 100 +45%
$3.000 SSWMH 16 15 Winter 100 +45%
$2.003 STANK 2 60 Winter 100 +45% 30/15 Winter
$2.004 SSwW MH13 60 Winter 100 +45% 1/15 Winter
$2.005 SSW MH14 180 Winter 100 +45% 100/15 Summer
S2.006 SSW MH15 180 Winter 100 +45% 30/15 Summer
S1.006 SSW MH6 180 Winter 100 +45% 30/15 Summer
S1.007 SSw MH7 180 Winter 100 +45% 30/15 Summer
S4.000 SSW MH17 180 Winter 100 +45% 100/120 Winter
S4.001 STANK 3 180 Winter 100 +45% 30/120 Winter
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US/MH
PN Name

S1.000 ssw MH1
S1.001 SSW MH2
S1.002 SSW MH3
S1.003 STANK 1
S1.004 sSSw MH4
S1.005 SSW MH5
S2.000 SsSw MH10
S2.001 SSWMH 11
S2.002 SSW MH12
S3.000 SSWMH 16
S2.003 STANK 2
S2.004 SSw MH13
S2.005 SSwW MH14
S2.006 SSW MH15
S1.006 SSW MH6
S1.007 SSW MH7
S4.000 SsSw MH17
S4.001 STANK 3

Water Surcharged Flooded

Level

(m)

46.
46.
46.
46.
46.
42.
43.
42.
41.
.985
41.
41.
41.
41.
41.
.043
41.
41.

41

41

457
457
457
456
466
664
050
652
744

525
522
055
051
051

034
033

1)

for Storm- both plots

Depth

.157
.502
.527
.401
.591
.126
.150
.098
.031
.065
.610

0.862

o o P OO

.480
.991
.061
.303
.074
.913

Half Drain Pipe

Volume Flow / Overflow Time Flow
(m3) Cap. (1/s) (mins) (1/s)

PN

S1.
S1.
S1.
S1.
S1.
S1.
S2.
S2.
S2.
S3.
S2.
S2.
S2.
S2.
S1.
S1.
S4.
s4.

000
001
002
003
004
005
000
001
002
000
003
004
005
006
006
007
000
001

O O O O O O OO OO OOoOoOo oo o oo

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.03
.08
.13
.02
.07
.06
.00
.26
.98
.27
.06
.21
.19
.66
.61
.32
.14
.08 176

O O O O O O OO OO0 OoO0oO oo o oo

US/MH Level
Name Exceeded

SSW MH1
SSW MH2
SSW MH3
STANK 1
SSW MH4
SSW MH5
SSW MH10
SSWMH 11
SSW MH12
SSWMH 16
STANK 2
SSW MH13
SSW MH14
SSW MH15
SSW MH6
SSW MH7
SSW MH17
STANK 3

OO JdJ WO WwWwwwuwkr JWwWwokFRF WwWwWwwOo-”

w
o
I
NN UTOOWWNWWO-TORRRERPL OO

Status

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK

OK

OK

OK

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
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S5.
s4.
sS4.
S6.
sS4.
s4.
S1.
.000

s7

ST.
S1.

PN

000
002
003
000
004
005
008

001
009

PN

S5.
S4.
s4.
S6.
s4.
S4.
S1.
S7.
ST.
S1.

000
002
003
000
004
005
008
000
001
009

US/MH
Name

SSW MH24
SSWMH 18
SSWMH 19
SSW MH23
SSWMH 20
STANK 4
SSW MHS8
SSW MH21
SSW MH22
SSW MH9

US/MH
Name

SSW MH24
SSWMH 18
SSWMH 19
SSW MH23
SSWMH 20
STANK 4
SSW MHS8
SSW MH21
SSW MH22
SSW MH9

1)

for Storm- both plots

Overflow Act.

Status

FLOOD RISK
SURCHARGED
SURCHARGED

OK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

Return Climate First (X) First (Y) First (2) Overflow
Storm Period Change Surcharge Flood
180 Winter 100 +45% 100/15 Summer
180 Winter 100 +45% 30/15 Winter
180 Winter 100 +45% 30/15 Summer
15 Winter 100 +45%
180 Winter 100 +45% 30/15 Summer
180 Winter 100 +45% 30/15 Summer
180 Winter 100 +45% 30/15 Summer
15 Winter 100 +45% 100/15 Summer
15 Winter 100 +45% 100/15 Summer
180 Winter 100 +45% 1/15 Summer
Water Surcharged Flooded Half Drain Pipe
Level Depth Volume Flow / Overflow Time Flow
(m) (m) (m®) Cap. (1/s) (mins) (1/s)
41.039 0.579 0.000 0.38 11.0
41.033 0.968 0.000 0.20 7.9
41.030 1.110 0.000 0.36 14.1
41.035 -0.065 0.000 0.61 23.1
41.022 1.272 0.000 0.50 18.3
41.015 1.370 0.000 0.18 256 9.2
41.034 1.414 0.000 0.20 10.3
42.347 0.097 0.000 0.99 45.6
42.177 0.092 0.000 1.57 56.2
41.037 1.587 0.000 0.77 9.6
US/MH Level
PN Name Exceeded
S5.000 SSw MH24
S4.002 SSWMH 18
S4.003 SSWMH 19
S6.000 SSwWw MH23
S4.004 SSWMH 20
S4.005 STANK 4
S1.008 SSW MHS8
S7.000 SSW MH21
S7.001 SSW MH22
S1.009 SSW MH9

©1982-2020 Innovyze




BuroHappold Ltd

Page 1

Camden Mill
Lower Bristol Road
Bath

Date 30/11/2023 16:29

File 2&3 NOMA 231130.MDX

Designed by frodrigu
Checked by

Innovyze

Network 2020.1.3

Manhole Schedules for Storm- both plots

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
SSW MH1 |47.490|1.340|0Open Manhole 1200 |S1.000 46.150 150
SSW MH2 | 47.500|1.695|0Open Manhole 600 |S1.001 45.805 150(51.000 45.805 150
SSW MH3|47.500|1.720 |Open Manhole 1200 |S1.002 45.780 1501581.001 45.780 150
STANK 1{47.500(4.745|0pen Manhole 1200|S1.003 42.755 300|s1.002 45.750 150 2845
SSW MH4|47.500(4.775|0pen Manhole 1200 |S1.004 42.725 1501S51.003 42.725 300
SSW MHS5 | 44.720|2.080 |Open Manhole 1200 |S1.005 42.640 150151.004 42.640 150
SSW MH10|44.400|1.350|0Open Manhole 450152.000 43.050 150
SSWMH 11|43.950|1.350|0Open Manhole 1200 |S2.001 42.600 150152.000 42.600 150
SSW MH12|43.000|1.375|0pen Manhole 450152.002 41.625 150152.001 41.625 150
SSWMH 16|43.000|1.050|0Open Manhole 450153.000 41.950 100
STANK 2 |42.450|1.760 |Open Manhole 12001S52.003 40.690 225(82.002 41.600 150 835
S$3.000 41.600 100 785
SSW MH13|42.260|1.750 |Open Manhole 1200 |52.004 40.510 150152.003 40.510 225
SSW MH14|42.250|1.825|0pen Manhole 1200 |S2.005 40.425 150152.004 40.425 150
SSW MH15|42.300|2.390|Open Manhole 1200 |S52.006 39.910 150152.005 39.910 150
SSW MH6 | 44.650|4.810 |Open Manhole 1200 |S1.006 39.840 150151.005 42.520 150 2680
S2.006 39.840 150
SSW MH7|44.650(5.135|0Open Manhole 1200 |S1.007 39.515 225151.006 39.590 150
SSW MH17|42.160|1.350|0Open Manhole 600 |S4.000 40.810 150

©1982-2020 Innovyze




BuroHappold Ltd

Page 2

Camden Mill
Lower Bristol Road
Bath

Date 30/11/2023 16:29

File 2&3 NOMA 231130.MDX

Designed by frodrigu
Checked by

Innovyze

Network 2020.1.3

Manhole Schedules for Storm- both plots

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
STANK 3|42.050|2.155|0pen Manhole 1200 |S4.001 39.895 225154.000 40.736 150 766
SSW MH24|41.300]0.990 |Open Manhole 450155.000 40.310 150
SSWMH 18|42.250]2.410 |Open Manhole 1200 |S4.002 39.840 225|54.001 39.840 225
$5.000 39.915 150
SSWMH 19|42.300|2.605|0pen Manhole 1200 |54.003 39.695 225|54.002 39.695 225
SSW MH23|42.300|1.350|0Open Manhole 600 |S6.000 40.950 150
SSWMH 20|42.300|2.775|0pen Manhole 1200 |54.004 39.525 225|54.003 39.525 225
S6.000 39.600 150
STANK 4 |42.300|2.955|0pen Manhole 1200 |S4.005 39.345 300154.004 39.420 225
SSW MH8 | 44.500|5.180 |Open Manhole 1200 |S1.008 39.320 300|s1.007 39.395 225
S4.005 39.320 300
SSW MH21|43.450|1.425|0pen Manhole 600 |S87.000 42.025 225
SSW MH22|44.300|2.440 | Open Manhole 1200 |S87.001 41.860 225(857.000 41.860 225
SSW MH9 | 44.300|5.000 |Open Manhole 1200|S1.009 39.300 150151.008 39.300 300
S7.001 41.795 225 2570
SEX MH|44.500|5.240 |Open Manhole 3000 OUTFALL S1.009 39.260 150
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BuroHappold Ltd

Page 3

Camden Mill
Lower Bristol Road
Bath

Date 30/11/2023 16:29
File 2&3 NOMA 231130.MDX

Designed by frodrigu
Checked by

Innovyze

Network 2020.1.3

Name

SSW MH1

SSW MH2

SSW MH3

STANK 1

SSW MH4

SSW MHS5

SSW MH10

SSWMH 11

Manhole Schedules for Storm- both plots

Manhole Manhole Intersection Intersection Manhole

Easting Northing Easting Northing Access

(m) (m) (m) (m)

384414.945 398995.993 384414.945 398995.993 Required

384386.293 398976.893 384386.293 398976.893 Required

384384.930 398974.849 384384.930 398974.849 Required

384379.324 398975.401 384379.324 398975.401 Required

384382.389 398970.754 384382.389 398970.754 Required

384379.223 398964.807 384379.223 398964.807 Required

384395.671 399036.814 384395.671 399036.814 Required

384393.797 399031.518 384393.797 399031.518 Required

Layout
(North)
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BuroHappold Ltd

Page 4

Camden Mill
Lower Bristol Road
Bath

Date 30/11/2023 16:29
File 2&3 NOMA 231130.MDX

Designed by frodrigu
Checked by

Innovyze

Network 2020.1.3

Name

SSW MH12

SSWMH 16

STANK 2

SSW MH13

SSW MH14

SSW MH15

SSW MH6

SSW MH7

Manhole Schedules for Storm- both plots

Manhole Manhole Intersection Intersection Manhole

Easting Northing Easting Northing Access

(m) (m) (m) (m)

384362.512 399010.104 384362.512 399010.104 Required

384365.133 399002.747 384365.133 399002.747 Required

384357.951 399007.237 384357.951 399007.237 Required

384342.651 398997.621 384342.651 398997.621 Required

384336.402 398991.665 384336.402 398991.665 Required

384375.309 398957.866 384375.309 398957.866 Required

384381.944 398955.751 384381.944 398955.751 Required

384370.999 398933.104 384370.999 398933.104 Required

Layout
(North)
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BuroHappold Ltd

Page 5

Camden Mill
Lower Bristol Road
Bath

Date 30/11/2023 16:29
File 2&3 NOMA 231130.MDX

Designed by frodrigu
Checked by

Innovyze

Network 2020.1.3

Name

SSW MH17

STANK 3

SSW MH24

SSWMH 18

SSWMH 19

SSW MH23

SSWMH 20

STANK 4

Manhole Schedules for Storm- both plots

Manhole Manhole Intersection Intersection Manhole

Easting Northing Easting Northing Access

(m) (m) (m) (m)

384327.570 398984.976 384327.570 398984.976 Required

384321.854 398978.368 384321.854 398978.368 Required

384302.332 398971.768 384302.332 398971.768 Required

384314.726 398971.005 384314.726 398971.005 Required

384331.316 398957.188 384331.316 398957.188 Required

384366.804 398969.982 384366.804 398969.982 Required

384354.219 398946.200 384354.219 398946.200 Required

384369.529 398939.841 384369.529 398939.841 Required

Layout
(North)
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BuroHappold Ltd

Page 6

Camden Mill
Lower Bristol Road
Bath

Date 30/11/2023 16:29
File 2&3 NOMA 231130.MDX

Designed by frodrigu
Checked by

Innovyze

Network 2020.1.3

Manhole Schedules for Storm- both plots

MH Manhole Manhole Intersection Intersection Manhole Layout

Name Easting Northing Easting Northing Access (North)

(m) (m) (m) (m)

SSW MH8 384366.974 398935.022 384366.974 398935.022 Required

SSW MH21 384345.787 398935.075 384345.787 398935.075 Required

SSW MH22 384360.693 398927.922 384360.693 398927.922 Required

SSW MH9 384365.546 398932.223 384365.546 398932.223 Required

SEX MH 384369.300 398929.950 No Entry

©1982-2020 Innovyze




ANGEL SQUARE PLOTS 2&3 BURO HAPPOLD

Appendix J Proposed Surface Water Drainage Information
Plot 2

0050930-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
Copyright © 1976 - 2023 Buro Happold. All rights reserved



LEGEND

DRAINAGE PIPES TO BE 1000
UNLESS OTHERWISE STATED

MANHOLES SW MH05 & 15 TO BE
TEMPORARILY COVERED AND BURIED.
ACCESS BY MANHOLES SW MH04 & 06 IF
REQUIRE FOR ANY MAINTENANCE

REFER TO BHE DRAWING
AS-BHE-XX-XX-DR-C-3151 FOR FOUL
WATER DRAINAGE STRATEGY

I S|TE BOUNDARY
SWM

PROPOSED SURFACE WATER DRAINAGE AND
MANHOLE WITH REFERENCE

BD=BACKDROP

FWMH:
BD=BACKDROP

O= CHANNEL OUTLET
RODDING POINT = A

i

PROPOSED FOUL WATER DRAINAGE AND
MANHOLE WITH REFERENCE

ACO MULTIDRAIN M150D 0.0 OR BRICKSLOT
IN ACCORDANCE TO LANDSCAPE ARCHITECTS
SPECIFICATIONS

T/

PROPOSED ATTENUATION TANK

Go PROPOSED YARD GULLY (SURFACE WATER) . g OLI\WA/T ; g
RWPe PROPOSED RAIN WATER PIPE OUTLETS E'??;EHNVKE?} I'EI'SI_?FI;A_IQHEETO -
), BELOW GROUND SYSTEM
A
FOUNDATIONS 150
1.78m 2150 @ 17
IL= 41.600 (@150
ATTENUATION TANK 2
IL=40.690m
DEPTH=1.22m (2 LAYERS
ACO STORMBRIXX HD)
10 5 0 10 20 VOLUME=10m?
Lo b | | 1:250 AREA= 8.64m? (2.4mx3.6m)
FLOW CONTROL CHAMBER
SCALE BEFORE REDUCTION 70 RESTRICT SURFACE
I WATER TO 3.3 Is.
L sc25gAc e DESIGN HEAD 1m
g SW MH13
T‘//ﬁi
i
// // // .
/ /
,/// //
iy SW MH14
/
/7
S/ p
) BUILDING CONNECTED TO - A&

THE ATTENUATION TANK AT
) HIGH LEVEL. REFER TO MEP
DRAWINGS FOR DETAILS

R
\

ATTENUATION TANK 1

IL=42.755m
= DEPTH=3.895m (REFER TO
STRUCTURES DWGS)
VOLUME=183m?
AREA= 47m?

W9
2.46m J150 @ 1:98 ,°

SW MH03

2.69m 5300 @ 1:90

SW MHo4 7~ }y

FLOW CONTROL CHAMBER @
P TO RESTRICT SURFACE
"= WATERTO 11 Iis.
DESIGN HEAD 3.5m

g
o
= SW MH15

2
‘?
) sy

75 0.
6.53m 2150 @ 1:9

&
»

ANGEL GARDENS

SW MH08
SW MHO09

Q 2

A
v

Q

4.46m 225 @ 1:37

/

_ SW MHO7

£-3.14m @300 @ 1:157
- CONNECTION LEVEL BASED ON *._
" CCTV DRAINAGE SURVEY

UNDERTAKEN IN MARCH 2023
BY DRAIN ALERT

© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in writing) their rights under

s.77 to 89

of the Copyright, Designs and Patents Act 1988.

DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

GENERAL NOTES:

1,

THE DESIGN OF THIS SCHEME HAS BEEN BASED ON THE FOLLOWING
DRAWINGS AND INFORMATION:

¢ TOPOGRAPHICAL SURVEY:

DRAWING No. 11164_001 RECEIVED APRIL 2021, BY ND OLIVER

*GPR SURVEY:

DRAWING No. 157-WDA-SS-EX-DR-UC-MU100-001-Rev01 RECEIVED
MAY 2022, BY WDA

¢ ARCHITECT LAYOUT

DRAWING No. AS-CPA-P2-LG-DR-A-2000-P04-GA PLAN - LEVEL LG
RECEIVED 19.04.2023, BY CARTWRIGHT PICKARD

¢ LANDSCAPE ARCHITECT LAYOUT

DRAWING No. PL2190.1-PLA-XX-XX-DR-L-0001 RECEIVED 18.04.2023,
BY PLANIT.

¢ ANDSCAPE ARCHITECT LEVELS

10.

P02 ADDITIONAL INFORMATION ADDED
P01 ISSUED FOR STAGE 3

DRAWING No. PL2190.1-PLA-XX-XX-DR-L-0002 RECEIVED 18.04.2023,
BY PLANIT.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT DRAWINGS, DETAILS AND SPECIFICATIONS.

ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

FOR ENGINEERING PROJECT NOTES (DRAINAGE,EXTERNAL WORKS,
ETC) REFER TO DRAWING AS-BHE-XX-XX-DR-C-0100

REFER TO DRAWING AS-BHE-XX-XX-DR-C-3850 FOR MANHOLE
SCHEDULES.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT DRAWINGS, DETAILS AND SPECIFICATIONS.

ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

PRIOR TO THE COMMENCEMENT OF WORK THE LOCATION, SIZE AND
DEPTH OF ALL EXISTING DRAINS/SEWERS AND SERVICES SHALL BE
ESTABLISHED BY THE CONTRACTOR. ANY DISCREPANCIES FROM
THE INFORMATION INDICATED ON THESE DRAWINGS SHALL
IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE ARCHITECT
OR ENGINEER.

THE CONTRACTOR SHALL ALLOW FOR THE PROTECTION,
TEMPORARY AND PERMANENT SUPPORT AND DIVERSION WORKS AS
NECESSARY, TO ALL EXISTING SERVICES TO THE SATISFACTION OF
THE PUBLIC UTILITIES.

EXTENT OF BREAKING OUT OF EXISTING CONCRETE SLAB IN THE
ACCESS ROAD BETWEEN ANGEL GARDENS AND PLOT 3 TO BE

CONFIRMED BY MAIN CONTRACTOR PENDING REVIEW OF
EXCAVATION/TEMPORARY WORKS

01122023 FR  PT PT

28.042023 FR PT PT

Rev | Description

| Date |Iss'd |Rev‘d|App'd

STAGE 3

Project Stage

COMMENT

Status of Drawing

BURO HAPPOLD

3 Wellington Place

Tel:  +44 (0)113 204 2200

Leeds Fax: +44 (0)870 787 4144
LS14 AP Email: 0050930@burohappold.com
UK Web: www.burohappold.com
Client MEPC
Architect CARTWRIGHT PICKARD
Project ANGEL SQUARE PLOTS 2 AND 3
botie  PROPOSED DRAINAGE
SURFACE WATER
GENERAL ARRANGEMENT PLOT 2
Job No. Scale@A1
0050930 1:250
Drawn/Designed By. Checked By. Approved By.
FR PT PT
Drawing No. Revision
AS-BHE-XX-XX-DR-C-3150 P02
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DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

MANHOLE SCHEDULE - AS Plot 2 SW drainage

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
OTHER RELEVANT DRAWINGS, DETAILS AND
SPECIFICATIONS.

2. ALL DIMENSIONS ARE IN METRES UNLESS STATED
OTHERWISE.

3. THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

4. WHERE INFILL MANHOLE COVERS ARE SPECIFIED THE
LOCATION OF MANHOLES AND ORIENTATION OF THE COVERS
SHALL BE COORDINATED ON SITE TO SUIT THE SURFACING
MATERIAL AND PAVING ARRANGEMENT WHEREVER
POSSIBLE.

5. REFER TO BHE DRAWING No. AS-BHE-XX-XX-DR-C-3150 & 3151
FOR DRAINAGE GENERAL ARRANGEMENTS.
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BURO HAPPOLD

RE - RECESSED COVER
BD - BACKDROP

COVER LEVEL DEPTH INCOMING PIPE | INCOMING PIPE | OUTGOING PIPE | OUTGOING PIPE
NAME | EASTING [m] | NORTHING [m] ] INVERT LEVEL [m] m] TYPE COVERLOADING | COVERTYPE | 5 aviETER ] L (m] DIAMETER [mm] L (m] COMMENTS
150 46.150
SW MHO1 | 384414.945 398995.993 47.490 46.150 1.340 | 1,200 dia. Type B Manhole B125 RE 150 46.150 150 46.150
150 46.150
. 150 45.805
SW MHO02 | 384386.293 398976.893 47500 45.805 1.695 450 dia. Type D Manhole B125 RE 150 45.805 150 45.805
. 150 45.780
SW MHO3 | 384384.930 398974.849 47500 45.480 2.020 | 1,200 dia. Type B Manhole B125 RE 150 45780 150 45.780 CATCHPIT 300mm SUMP
. FLOW CONTROL CHAMBER DISCHARGE RATE
SW MHO04 | 384382.389 398970.754 47500 42725 4775 | 1,200 dia. Type A2 Manhole B125 RE 300 42725 150 42725 LIMITED TO 1.11/s AT 3.5m DESIGN HEAD.
SW MHO05 | 384378.912 398964.208 44.720 42,640 2.080 | 1,200 dia. Type B Manhole D400 ST 150 42 640 150 42,640
, 150 42520 BD
SW MHO06 | 384381.944 398955.751 44,650 39.840 4.810 | 1,200 dia. Type A2 Manhole D400 ST 150 39 840 150 39.840
. 150 39.590
SW MHO7 | 384370.999 398933.104 44,650 39.515 5.135 | 1,200 dia. Type A2 Manhole D400 ST 150 43500 BD 225 39.515
. 225 39.395
SW MHO08 | 384366.974 398935.022 44500 39.320 5180 | 1,200 dia. Type A2 Manhole D400 ST 300 39320 300 39.320
. 300 39.300
SW MHO09 | 384365.546 398932.223 44500 39.300 5.200 | 1,200 dia. Type A2 Manhole D400 ST 150 39.300
225 40.875 BD
. 150 43.050
SWMH10 | 384395.671 399036.814 44.400 43.050 1.350 450 dia. Type D Manhole D400 RE 150 43050 150 43.050
150 42,600
. 150 42.600
SWMH11 | 384393.797 399031.518 43.950 42,600 1.350 | 1,200 dia. Type B Manhole D400 RE 150 42,600 150 42.600
150 42,600
SWMH12 | 384362.512 399010.104 43.000 41.325 1.675 450 dia. Type D Manhole B125 RE 123 ﬂ ggg 150 41.625 CATCHPIT 300mm SUMP
. 225 40.510 FLOW CONTROL CHAMBER DISCHARGE RATE
: : . . : 1,200 dia. Type B Manhole ]
SWMH13 | 384342.651 398997.621 42.260 40.510 1.750 ia. Typ B125 RE 150 40,585 150 40.510 LIMITED TO 3.31/s AT 1 DESIGN HEAD.
SWMH14 | 384335785 398990.713 42.250 40.425 1.825 | 1,200 dia. Type B Manhole B125 RE 150 40.425 150 40.425
. 150 39.910
SWMH15 | 384375.882 398958.184 42.300 39.910 2.390 | 1,200 dia. Type B Manhole D400 ST 150 41950 BD 150 39.910
. 150 41.950
SWMH16 | 384365.133 399002.747 43.000 41.650 1.350 450 dia. Type D Manhole B125 RE 150 41950 150 41.950 CATCHPIT 300mm SUMP
MANHOLE SCHEDULE - AS Plot 2 FW drainage
COVER LEVEL DEPTH INCOMING PIPE | INCOMING PIPE | OUTGOING PIPE | OUTGOING PIPE
NAME | EASTING [m] | NORTHING [m] i INVERT LEVEL [m] ] TYPE COVERLOADING | COVERTYPE | 5 aveTER ] L [m] DIAMETER [mm] L [m] COMMENTS
FW MHO1 | 384412.349 399011.705 44.000 42,650 1.350 | 1,200 dia. Type B Manhole D400 ST 1?)3 jg;gg 150 42,650 DOUBLE SEALED COVER
150 42575
FW MHO2 | 384413.485 399005.535 44.000 42.450 1550 | 1,200 dia. Type B Manhole D400 ST 150 42 575 225 42450 DOUBLE SEALED COVER
100 42,625
150 41.835
FW MHO3 | 384394.099 398991.088 43.000 41760 1240 | 1,200 dia. Type B Manhole B125 ST 188 ﬂ ggg 225 41.760 DOUBLE SEALED COVER
225 41.760
FW MHO4 | 384399.238 398983.189 47630 41610 6.020 | 1,200 dia. Type A2 Manhole B125 RE 225 41610 225 41610
FW MH05 | 384388.022 398975.107 47.500 41.400 6.100 | 1,200 dia. Type A2 Manhole B125 RE 225 41.400 225 41.400
FW MH06 | 384382.222 398962.188 44.720 41.220 3500 | 1,200 dia. Type A2 Manhole D400 ST 225 41.220 225 41.220
FW MHO7 | 384383.960 398957.318 44,650 41.155 3.495 | 1,200 dia. Type A2 Manhole D400 ST 225 41.155 225 41.155
FW MHO8 | 384373.038 398935.060 44,650 40.520 4130 | 1,200 dia. Type A2 Manhole D400 ST 225 40.520 225 40.520
. 225 40.430
FW MHO9 | 384369.632 398936.038 44,600 40.430 4170 | 1,200 dia. Type A2 Manhole D400 ST P 40.430 225 40.430
FW MH10 | 384368.049 398932.546 44,530 39.215 5315 | 1,200 dia. Type A2 Manhole D400 ST 225 40.380 BD 225 39.215
. 100 42.000
FWMH11 | 384389.938 399000.140 43.000 41.950 1.050 600 dia. Type D Manhole B125 ST 100 42000 150 41.950 DOUBLE SEALED COVER
. 150 41.900
FWMH12 | 384391523 398997.853 43.000 41.900 1.100 600 dia. Type D Manhole B125 RE 150 41900 150 41.900 DOUBLE SEALED COVER
100 42.050
FWMH13 | 384382.839 398992.351 43.000 42.000 1.000 450 dia. Type D Manhole B125 RE 1?)3 jgggg 150 42.000 DOUBLE SEALED COVER
100 42.050
150 41.950
FW MH14 | 384387.181 398995.102 43.000 41.950 1.050 450 dia. Type D Manhole B125 RE 1gg jgggg 150 41.950 DOUBLE SEALED COVER
100 42.000
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4 \ SET OF 3 B10 L-BARS AT 200mm

CENTRES TO TIE THE BASE MESH INTO
THE MASS CONCRETE WALLS

\ 300mm THICK CAST IN-SITU

REINFORCED CONCRETE WITH TWO
LAYERS OF A393 MESH IN BOTH TOP
AND BOTTOM FACES. MINIMUM COVER
50mm CONCRETE BLINDING CONCRETE

RECOMMENDATIONS

HYDRO BRAKE TO BE HANDLED AND INSTALLED IN
STRICT ACCORDANCE WITH MANUFACTURERS
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DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

10.

1.

P01

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
DRAINAGE LAYOUTS, SCHEDULES AND DETAILS.

THE DEVELOPER SHALL REVIEW THE DESIGN CRITERIA,
MATERIAL STANDARDS AND WORKMANSHIP SPECIFICATION
FOR THE PROPOSED ADOPTABLE SEWERS IN ACCORDANCE
WITH SEWERS FOR ADOPTION AND THE REQUIREMENTS OF
THE STATUTORY UNDERTAKER / BUILDING CONTROL AND
THE SPECIFIC REQUIREMENTS OF THE CLIENT.

THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED
OTHERWISE.

ALL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH BS EN 752 DRAINS AND SEWERS OUTSIDE BUILDINGS,
THE CURRENT LOCAL BUILDING REGULATIONS AND TO THE
SATISFACTION OF THE WATER AUTHORITY / BUILDING
CONTROL OR SPECIFIC REQUIREMENTS OF THE CLIENT IF
APPLICABLE.

BURIED CONCRETE, INCLUDING PRECAST CONCRETE TO BE
DESIGNED TO BRE DIGEST 1, CONCRETE IN AGGRESSIVE
GROUND. SULPHATE RESISTING CEMENT SHALL BE USED
UNLESS AN ALTERNATIVE IS AGREED WITH THE
SUPERVISING OFFICER/ENGINEER.

FOR DESIGNED, DESIGNATED OR STANDARDISED
PRESCRIBED CONCRETE REFER TO BS EN 206-1 AND BS
8500. THEY SHALL HAVE A 20mm NOMINAL MAXIMUM SIZE OF
AGGREGATE, AND A SLUMP CLASS S2 FOR TARGET 70mm
AND NO ADMIXTURES.

ALL PIPES SHALL BE LAID SOFFIT TO SOFFIT UNLESS
STATED OTHERWISE ON THE MANHOLE SCHEDULE.

MANHOLES & COVER SLABS TO BS EN 1917 AND BS 5911-3.
PREFORMED SWEPT CHANNELS SHALL BE USED AT
JUNCTIONS AND NO BRANCH SHALL ENTER AT LESS THAN 90
DEGREES FROM THE OUTGOING SEWER.

MANHOLE COVERS TO BE TO BS EN 124.
ALL PROPRIETARY PRODUCTS ARE TO BE INSTALLED

STRICTLY IN ACCORDANCE WITH THE MANUFACTURERS
REQUIREMENTS AND SPECIFICATION.
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STAGE 3

Project Stage

COMMENT

Status of Drawing

Technical Specification
Control Point Head (m) Flow (I/s) ‘
Primary Design 3.500 1.100
Flush-Flo 0.155 0.463 {\nllaspgé)é{rl.l\é“l \/
Kick-Flo® 0.324 0.385 BBA TESTING APPROVED
Mean Flow 0770 CERTIFICATE No 08/4596 PT/329/0412
hydro-int.com/patents
Head (m) Flow (I/s)
0.000 0.000
0.121 0.458
0.241 0.449
0.362 0.404
4 0.483 0.456
0.603 0.502
0.724 0.543
0.845 0.581
0.966 0.616
° 1.086 | 0.649
1.207 0.679
= 1.328 | 0.709
° 1.448 0.737
o, 1569 | 0.763
1.690 0.789
1.810 0.813
1.931 0.837
2.052 0.860
1 2.172 0.883
2.293 0.904
2.414 0.925
2.534 0.946
0 2.655 0.966
0.0 0.2 04 0.6 0.8 1.0 1.2 2776 0.985
row () 2.897 [ 1.005
3.017 1.023
3.138 1.042
3.259 1.059
3.379 1.077
3.500 1.094
DESIGN The head/flow characteristics of this SHE-0036-1100-3500-1100 Hydro-Brake Optimum®
ADVICE leoav;/ag)er;tgzlcagi rL\J/gi.que. Dynamic hydraulic modelling evaluates the full head/flow H d r 0%
! ;’23 zx I(c)lf :c:]rz,st(i)ttgt?: ;I?]v;ozo:ritgl will invalidate any design based on this data lntern atlon al
DATE 22/04/2023 10:51
Site Angel Square Plots 2 & 3 SHE-0036-1100-3500-1100
gsfSIGNER 5635%%'??80 Rodriguez Hydro-Brake Optimum®
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BENCHING FORMED WITH FND-3Z CONCRETE
WITH A HIGH STRENGTH TOPPING. MINIMUM
400mm THICK WITH A SMOOTH AND NEAT FINISH

12002 INTERNAL DIAMETER

1500

600 X 600 COVER AT

GROUND LEVEL /

ROCKER PIPE

N
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S
(X
TE—

OVERFLOW PIPE NOT SHOWN FOR CLARITY

VORTEX CONTROL UNIT BOLTED TO
CONCRETE MOUNTING BLOCK. SEE

T I T\

225@ ()
)

——————

[ AE—
W —

4

T4

MANUFACTURERS NOTES
SW MH13 HYDRO BRAKE
SCALE 1:20
CL 42.260 / 600 X 600 COVER D400 LOADING
PULL HANDLE \\J | ’

EYE BRACKET FOR OPERATING ROPE

STEEL ROPE FOR BYPASS DOOR OPERATION

[

.......... —

/ HEAVY DUTY PCC COVER SLAB

: [ —— 12000 PCC MH RINGS

90 THICK GEN 3 IN-SITU CONCRETE SURROUND.

CONSTRUCTION JOINTS SHALL NOT BE WITHIN
90mm OF A JOINT IN THE PCC RINGS

>~ IL 40.510

— = = 7
| . 2250
= =) /

] T =
) m)
VORTEX FLOW CONTROL RATED AT | o
3.3//s UNIT BOLTED TO CONCRETE o T
MOUNTING BLOCK. SEE o 5
MANUFACTURERS NOTES o %)
T\ E
i E
Q 1500 IL 40510 1 [
( ~ - : - g;—
<4 . o - 4
/"' - Ve 460’0 E

SET OF 3 B10 L-BARS AT 200mm
CENTRES TO TIE THE BASE MESH INTO
THE MASS CONCRETE WALLS

300mm THICK CAST IN-SITU
REINFORCED CONCRETE WITH TWO
LAYERS OF A393 MESH IN BOTH TOP
AND BOTTOM FACES. MINIMUM COVER
50mm CONCRETE BLINDING CONCRETE

75mm THICK GEN 1 BLINDING CONCRETE

SECTION A-A

SUMP DEPTH AND WIDTH TO HYDRO-BRAKE
MANUFACTURERS SPECIFICATIONS

HYDRO BRAKE TO BE HANDLED AND INSTALLED IN
STRICT ACCORDANCE WITH MANUFACTURERS

RECOMMENDATIONS

© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in writing) their rights under
.77 to 89 of the Copyright, Designs and Patents Act 1988.

DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
DRAINAGE LAYOUTS, SCHEDULES AND DETAILS.

2. THE DEVELOPER SHALL REVIEW THE DESIGN CRITERIA,
MATERIAL STANDARDS AND WORKMANSHIP SPECIFICATION
FOR THE PROPOSED ADOPTABLE SEWERS IN ACCORDANCE
WITH SEWERS FOR ADOPTION AND THE REQUIREMENTS OF
THE STATUTORY UNDERTAKER / BUILDING CONTROL AND
THE SPECIFIC REQUIREMENTS OF THE CLIENT.

3. THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

4. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED
OTHERWISE.

5. ALL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH BS EN 752 DRAINS AND SEWERS OUTSIDE BUILDINGS,
THE CURRENT LOCAL BUILDING REGULATIONS AND TO THE
SATISFACTION OF THE WATER AUTHORITY / BUILDING
CONTROL OR SPECIFIC REQUIREMENTS OF THE CLIENT IF
APPLICABLE.

6. BURIED CONCRETE, INCLUDING PRECAST CONCRETE TO BE
DESIGNED TO BRE DIGEST 1, CONCRETE IN AGGRESSIVE
GROUND. SULPHATE RESISTING CEMENT SHALL BE USED
UNLESS AN ALTERNATIVE IS AGREED WITH THE
SUPERVISING OFFICER/ENGINEER.

7. FOR DESIGNED, DESIGNATED OR STANDARDISED
PRESCRIBED CONCRETE REFER TO BS EN 206-1 AND BS
8500. THEY SHALL HAVE A 20mm NOMINAL MAXIMUM SIZE OF
AGGREGATE, AND A SLUMP CLASS S2 FOR TARGET 70mm
AND NO ADMIXTURES.

8. ALL PIPES SHALL BE LAID SOFFIT TO SOFFIT UNLESS
STATED OTHERWISE ON THE MANHOLE SCHEDULE.

9. MANHOLES & COVER SLABS TO BS EN 1917 AND BS 5911-3.
PREFORMED SWEPT CHANNELS SHALL BE USED AT
JUNCTIONS AND NO BRANCH SHALL ENTER AT LESS THAN 90
DEGREES FROM THE OUTGOING SEWER.

10. MANHOLE COVERS TO BE TO BS EN 124.
11. ALL PROPRIETARY PRODUCTS ARE TO BE INSTALLED

STRICTLY IN ACCORDANCE WITH THE MANUFACTURERS
REQUIREMENTS AND SPECIFICATION.

P01 ISSUED FOR STAGE 3 28.042023 MG FR

PT

Rev | Description

| Date |Iss'd |Rev‘d|App'd

STAGE 3

Project Stage

COMMENT

Status of Drawing

Technical Specification
Control Point Head (m) Flow (I/s) ‘
Primary Design 1.000 3.300
Flush-Flo 0.296 3.295 {.\“:I:ggggrll%“l \/
Kick-Flo® 0.624 2.660 BBA TESTING APPROVED
Mean Flow 2 882 CERTIFICATE No 08/4596 PT/329/0412
hydro-int.com/patents
Head (m) Flow (I/s)
0.000 0.000
0.034 0.557
0.069 1.756
o 0.103 | 2.698
0.138 2.998
0.172 3.138
0 0.207 3.224
' 0.241 3.272
0.276 3.292
0.310 3.294
o8 0.345 | 3.282
= 0379 | 3.261
T 0.414 3.232
£ 08 0448 |3.194
0.483 3.143
0.517 3.076
04 0.552 2.983
0.586 2.856
0.621 2.687
02 0.655 2.719
0.690 2.783
0.724 2.845
0.0 0.759 2.906
0 1 3 ‘ 0.793 2.966
row(®) 0.828 | 3.024
0.862 3.081
0.897 3.137
0.931 3.192
0.966 3.245
1.000 3.298
DESIGN The head/flow characteristics of this SHE-0086-3300-1000-3300 Hydro-Brake Optimum®
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
ADVICE characteristic cune. H d ro§
! Z:g g:ej Igf :ongst?zzfer :?Ivgo%o:}gl will invalidate any design based on this data |ntern atlon al
DATE 22/04/2023 10:53
Site Angel Square Plots 2 & 3 SHE-0086-3300-1000-3300
geEfSIGNER 5835%:’3';80 Rodriguez Hydro-Brake Optimum®
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© Buro Happold Limited or its group companies.
All Rights reserved. Buro Happold and its group companies assert (unless otherwise agreed in writing) their rights under
/I .77 to 89 of the Copyright, Designs and Patents Act 1988.

J DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

pd IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK

N DETAILED ON THIS DRAWING, NOTE THE FOLLOWING
&\?DQ ; CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

@150 MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
S e WORKS IN PROXIMITY TO LIVE SERVICES
{ \ e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL

1.78m 2150 @ 1.7
m @ STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

IL=41.600 (2150
ATTENUATION TANK 2

IL=40.690m
DEPTH=1.22m (2 LAYERS
ACO STORMBRIXX HD)

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
DRAINAGE LAYOUTS, SCHEDULES AND DETAILS.

VOLUME=10m?
AREA=8.64m? (2.4m X 3.6m)

2. THE DEVELOPER SHALL REVIEW THE DESIGN CRITERIA,
MATERIAL STANDARDS AND WORKMANSHIP SPECIFICATION
FOR THE PROPOSED ADOPTABLE SEWERS IN ACCORDANCE
WITH SEWERS FOR ADOPTION AND THE REQUIREMENTS OF
THE STATUTORY UNDERTAKER / BUILDING CONTROL AND
THE SPECIFIC REQUIREMENTS OF THE CLIENT.

3. THE CONTRACTOR SHALL TAKE ALL NECESSARY SAFETY
PRECAUTIONS IN LINE WITH CURRENT LEGISLATION WHEN
WORKING IN/NEAR CONFINED SPACES, DEEP EXCAVATIONS
AND UTILITIES.

4. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS STATED

iL= 41.600 (2150) OTHERWISE.

5. ALL DRAINAGE SHALL BE CONSTRUCTED IN ACCORDANCE
WITH BS EN 752 DRAINS AND SEWERS OUTSIDE BUILDINGS,
THE CURRENT LOCAL BUILDING REGULATIONS AND TO THE
SATISFACTION OF THE WATER AUTHORITY / BUILDING
CONTROL OR SPECIFIC REQUIREMENTS OF THE CLIENT IF
APPLICABLE.

s
¢ R SW-MH16

6. BURIED CONCRETE, INCLUDING PRECAST CONCRETE TO BE
DESIGNED TO BRE DIGEST 1, CONCRETE IN AGGRESSIVE
GROUND. SULPHATE RESISTING CEMENT SHALL BE USED
UNLESS AN ALTERNATIVE IS AGREED WITH THE
SUPERVISING OFFICER/ENGINEER.

7. FOR DESIGNED, DESIGNATED OR STANDARDISED
PRESCRIBED CONCRETE REFER TO BS EN 206-1 AND BS
8500. THEY SHALL HAVE A 20mm NOMINAL MAXIMUM SIZE OF
AGGREGATE, AND A SLUMP CLASS S2 FOR TARGET 70mm
AND NO ADMIXTURES.

8. ALL PIPES SHALL BE LAID SOFFIT TO SOFFIT UNLESS
STATED OTHERWISE ON THE MANHOLE SCHEDULE.

9. MANHOLES & COVER SLABS TO BS EN 1917 AND BS 5911-3.
PREFORMED SWEPT CHANNELS SHALL BE USED AT
JUNCTIONS AND NO BRANCH SHALL ENTER AT LESS THAN 90
DEGREES FROM THE OUTGOING SEWER.

LOCATION PLAN 10. MANHOLE COVERS TO BE TO BS EN 124.

1:100

11. ALL PROPRIETARY PRODUCTS ARE TO BE INSTALLED
STRICTLY IN ACCORDANCE WITH THE MANUFACTURERS
REQUIREMENTS AND SPECIFICATION.

VENT PIPE AS REQUIRED INSPECTION CHAMBERS TO SUIT REQUIREMENTS

CL. 43.000
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REF. TYPE
CCo1 375x375 RC COL
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RC PILE CAP SCHEDULE
REF. TYPE WIDTH LENGTH DEPTH
PCO1 750@ RC 1-PILE CAP 1050 1050 1800
PC02 750@ RC 2-PILE CAP 1050 3300 1800
PC03 7500 RC 3-PILE CAP 3000 3300 1800
PCO04 7500 RC 4-PILE CAP 3300 3300 1800
PCO05 750@ RC 5-PILE CAP 4250 4250 1800
PC06 7500 RC 6-PILE CAP 3300 5550 1900
PC08 7500 RC 8-PILE CAP 3300 7800 1800
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STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for plot 2 only
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 100 PIMP (%) 100
M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.360 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. 1.000 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for plot 2 only
« - Indicates pipe capacity < flow
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 34.435 0.345 99.8 0.020 5.00 0.0 0.600 o 150 Pipe/Conduit 5]
S1.001 2.456 0.025 98.0 0.011 0.00 0.0 0.600 o 150 Pipe/Conduit ol
S1.002 5.633 0.030 187.8 0.016 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.003 5.568 0.030 185.6 0.210 0.00 0.0 0.600 o 300 Pipe/Conduit &
$1.004 6.737 0.085 79.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.005 9.456 0.120 79.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S2.000 5.618 0.450 12.5 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit &
$2.001 37.912 0.975 38.9 0.012 0.00 0.0 0.600 o 150 Pipe/Conduit 5]
S2.002 5.387 0.025 215.5 0.004 0.00 0.0 0.600 o 150 Pipe/Conduit &
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 5.57 46.150 0.020 0.0 0.0 0.0 1.01 17.8 3.6
S1.001 50.00 5.61 45.805 0.031 0.0 0.0 0.0 1.02 17.9 5.5
S1.002 50.00 5.74 45.780 0.046 0.0 0.0 0.0 0.73 12.9 8.4
51.003 50.00 5.82 42.755 0.256 0.0 0.0 0.0 1.15 81.3 46.3
S1.004 50.00 5.92 42.725 0.256 0.0 0.0 0.0 1.13 20.0« 46.3
51.005 50.00 6.06 42.640 0.256 0.0 0.0 0.0 1.13 20.0« 46.3
52.000 50.00 5.03 43.050 0.000 0.0 0.0 0. 2.87 50.7 0.0
S2.001 50.00 5.42 42.600 0.012 0.0 0.0 0.0 1.62 28.6 2.2
52.002 50.00 5.55 41.625 0.017 0.0 0.0 0.0 0.68 12.0 3.0
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Network Design Table for plot 2 only
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
S3.000 8.470 0.350 24.2 0.006 5.00 0.0 0.600 o 100 Pipe/Conduit &
52.003 18.071 0.180 100.4 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
52.004 8.633 0.085 101.6 0.021 0.00 0.0 0.600 o 150 Pipe/Conduit o
$2.005 51.538 0.515 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
52.006 6.964 0.070 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
51.006 25.153 0.250 100.6 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.007 4.459 0.120 37.2 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
S1.008 3.143 0.020 157.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
S1.009 4.388 0.040 109.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
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)
5$3.000 50.00 5.09 41.950 0.006 0.0 0.0 0.0 1.58 12.4 1.0
52.003 50.00 5.79 40.690 0.022 0.0 0.0 0.0 1.30 51.9 4.0
52.004 50.00 5.93 40.510 0.043 0.0 0.0 0.0 1.00 17.6 7.7
52.005 50.00 6.78 40.425 0.043 0.0 0.0 0.0 1.00 17.8 7.7
52.006 50.00 6.90 39.910 0.043 0.0 0.0 0.0 1.00 17.8 7.7
S1.006 50.00 7.32 39.840 0.299 0.0 0.0 0.0 1.00 17.7« 54.0
51.007 50.00 7.35 39.515 0.299 0.0 0.0 0.0 2.15 85.6 54.0
51.008 50.00 7.40 39.320 0.299 0.0 0.0 0.0 1.25 88.5 54.0
51.009 50.00 7.47 39.300 0.299 0.0 0.0 0.0 0.96 16.9« 54.0
Simulation Criteria for plot 2 only
Volumetric Runoff Coeff 1.000 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 (l/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 Storage Structures 2
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 1.000
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30
Ratio R 0.360
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Online Controls for plot 2 only

Hydro-Brake® Optimum Manhole: SSW MH4, DS/PN: S1.004, Volume (m3): 5.7

Unit Reference MD-SHE-0036-1100-3500-1100

Design Head (m) 3.500
Design Flow (1/s) 1.1
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 36
Invert Level (m) 42.725
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 3.500 1.1
Flush-Flo™ 0.155 0.5
Kick-Flo® 0.324 0.4
Mean Flow over Head Range - 0.8

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)
0.100 0.4 1.200 0.7 3.000 1.0 7.000 1.5
0.200 0.5 1.400 0.7 3.500 1.1 7.500 1.6
0.300 0.4 1.600 0.8 4.000 1.2 8.000 1.6
0.400 0.4 1.800 0.8 4.500 1.2 8.500 1.6
0.500 0.5 2.000 0.9 5.000 1.3 9.000 1.7
0.600 0.5 2.200 0.9 5.500 1.3 9.500 1.7
0.800 0.6 2.400 0.9 6.000 1.4
1.000 0.6 2.600 1.0 6.500 1.5

Hydro-Brake® Optimum Manhole: SSW MH13, DS/PN: S2.004, Volume (m3): 2.7

Unit Reference MD-SHE-0086-3300-1000-3300

Design Head (m) 1.000

Design Flow (1/s) 3.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 86

Invert Level (m) 40.510

Minimum Outlet Pipe Diameter (mm) 100
)

Suggested Manhole Diameter (mm 1200
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Hydro-Brake® Optimum Manhole: SSW MH13, DS/PN: S2.004, Volume (m3): 2.7

Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 3.3
Flush-Flo™ 0.296 3.3

Kick-Flo® 0.624 2.7

Mean Flow over Head Range - 2.9

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)
0.100 2.6 1.200 3.6 3.000 5.5 7.000 8.2
0.200 3.2 1.400 3.9 3.500 5.9 7.500 8.5
0.300 3.3 1.600 4.1 4.000 6.3 8.000 8.7
0.400 3.2 1.800 4.3 4.500 6.6 8.500 9.0
0.500 3.1 2.000 4.5 5.000 7.0 9.000 9.2
0.600 2.8 2.200 4.8 5.500 7.3 9.500 9.5
0.800 3.0 2.400 4.9 6.000 7.6
1.000 3.3 2.600 5.1 6.500 7.9

Hydro-Brake® Optimum Manhole: SSW MHY9, DS/PN: S1.009, Volume (m3*): 5.8

Unit Reference MD-SHE-0133-9600-1700-9600

Design Head (m) 1.700
Design Flow (1/s) 9.6
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 133
Invert Level (m) 39.300
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.700 9.6
Flush-Flo™ 0.501 9.6
Kick-Flo® 1.040 7.6
Mean Flow over Head Range - 8.4

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)

0.100 4.8 0.300 9.2 0.500 9. 0.800 9.
0.200 8.4 0.400 9.5 0.600 9. 8.

6 1
5 1.000 0
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Hydro-Brake® Optimum Manhole: SSW MH9, DS/PN: S1.009, Volume (m3): 5.8

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
1.200 8.1 2.400 11.3 5.000 16.0 8.000 20.1
1.400 8.8 2.600 11.7 5.500 16.8 8.500 20.6
1.600 9.3 3.000 12.6 6.000 17.5 9.000 21.2
1.800 9.9 3.500 13.5 6.500 18.2 9.500 21.8
2.000 10.4 4.000 14.4 7.000 18.8
2.200 10.8 4.500 15.2 7.500 19.4
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Storage Structures for plot 2 only

Tank or Pond Manhole: STANK 1, DS/PN: S1.003

Invert Level (m) 42.755
Depth (m) Area (m?) |[Depth (m) Area (m2?) |Depth (m) Area (m?2)

0.000 47.0 3.895 47.0 3.896 0.0

Cellular Storage Manhole: STANK 2, DS/PN: S2.003

Invert Level (m) 40.690 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2?) Inf. Area (m2?) |[Depth (m) Area (m2?) Inf. Area (m?)

0.000 8.6 0.0 1.221 0.0 0.0
1.220 8.6 0.0
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1 vear Return Period Summary of Critical Results by Maximum Level (Rank 1)
for plot 2 only
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 (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.360
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 SSW MH1 15 Winter 1 +0% 100/600 Winter
S1.001 SSwW MH2 15 Winter 1 +0% 30/15 Summer
S1.002 SSW MH3 15 Winter 1 +0% 30/15 Summer
S1.003 STANK 1 600 Winter 1 +0% 1/30 Summer
51.004 SSW MH4 600 Winter 1 +0% 1/15 Summer
S1.005 SSW MH5 600 Winter 1 +0%
$2.000 SSW MH10 15 Summer 1 +0%
$2.001 SSWMH 11 15 Winter 1 +0%
$2.002 SSW MH12 15 Winter 1 +0%
$3.000 SSWMH 16 15 Winter 1 +0%
$2.003 STANK 2 15 Winter 1 +0% 30/15 Winter
S2.004 SSW MH13 15 Winter 1 +0% 1/15 Winter
S2.005 SSW MH14 15 Winter 1 +0%
$2.006 SSW MH15 15 Winter 1 +0%
S1.006 SSW MH6 15 Winter 1 +0%
S1.007 SSW MH7 15 Winter 1 +0%
51.008 SSW MH8 15 Winter 1 +0%
S$1.009 SSW MHY9 15 Winter 1 +0%
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1 year Return Period Summary of Critical Results by Maximum

Level (Rank 1)

US/MH
PN Name

S1.000 ssw MH1
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for plot 2 only
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 (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.360
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 SSW MH1 15 Winter 30 +0% 100/600 Winter
S1.001 SSW MH2 15 Winter 30 +0% 30/15 Summer
S1.002 SSW MH3 15 Winter 30 +0% 30/15 Summer
S1.003 STANK 1 960 Winter 30 +0% 1/30 Summer
51.004 SSW MH4 960 Winter 30 +0% 1/15 Summer
S1.005 SSW MH5 960 Winter 30 +0%
$2.000 SSW MH10 15 Summer 30 +0%
$2.001 SSWMH 11 15 Winter 30 +0%
$2.002 SSW MH12 15 Winter 30 +0%
$3.000 SSWMH 16 15 Winter 30 +0%
$2.003 STANK 2 30 Winter 30 +0% 30/15 Winter
S2.004 SSW MH13 30 Winter 30 +0% 1/15 Winter
S2.005 SSW MH14 60 Summer 30 +0%
52.006 SSW MH15 60 Winter 30 +0%
S1.006 SSW MH6 60 Winter 30 +0%
S1.007 SSW MH7 60 Winter 30 +0%
S1.008 SSW MH8 60 Winter 30 +0%
S1.009 SSwW MH9 60 Winter 30 +0%
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for plot 2 only

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
S1.000 SSW MH1 46.211 -0.089 0.000 0.34 5.8 OK
S51.001 SSW MH2 45.959 0.004 0.000 0.84 9.1 SURCHARGED
S1.002 SSW MH3 45.945 0.015 0.000 1.27 13.6 SURCHARGED
S1.003 STANK 1 44.572 1.517 0.000 0.02 0.9 SURCHARGED
S1.004 SSW MH4 44.583 1.708 0.000 0.05 0.8 SURCHARGED
S1.005 SSW MH5 42.661 -0.129 0.000 0.05 0.8 OK
S2.000 SsSw MH10 43.050 -0.150 0.000 0.00 0.0 OK
S2.001 SSWMH 11 42.637 -0.113 0.000 0.14 3.9 OK
S2.002 SSW MH12 41.702 -0.073 0.000 0.53 5.2 OK
S3.000 SSWMH 16 41.975 -0.075 0.000 0.14 1.6 OK
S2.003 STANK 2 40.950 0.035 0.000 0.06 14 2.7 SURCHARGED
S2.004 SSW MH13 40.946 0.286 0.000 0.21 3.3 SURCHARGED
S2.005 SSwWw MH14 40.469 -0.106 0.000 0.19 3.3 OK
S2.006 SSW MH15 39.957 -0.103 0.000 0.22 3.3 OK
S1.006 SSW MH6 39.889 -0.101 0.000 0.23 4.0 OK
S1.007 SSW MH7 39.557 -0.183 0.000 0.08 4.0 OK
S1.008 SSW MH8 39.392 -0.228 0.000 0.08 4.0 OK
S1.009 SSW MH9 39.388 -0.062 0.000 0.32 4.0 OK
US/MH Level
PN Name Exceeded

S1.000 ssSw MHI1
S1.001 SSW MH2
51.002 SSW MH3
S1.003 STANK 1
S1.004 SSW MH4
S1.005 SSW MH5
S2.000 SSw MH10
S2.001 SSwWMH 11
S2.002 SSW MH12
S3.000 SSWMH 16
S2.003 STANK 2
S2.004 SsSw MH13
S2.005 SSwW MH14
S2.006 SSW MH15
S1.006 SSW MH6
S1.007 sSSw MH7
S1.008 SSW MHS8
S1.009 SSwW MH9
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for plot 2 only

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 (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.360
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile (s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 SSW MH1 1440 Winter 100 +45% 100/600 Winter
S1.001 SSW MH2 1440 Winter 100 +45% 30/15 Summer
S1.002 SSW MH3 1440 Winter 100 +45% 30/15 Summer
S1.003 STANK 1 1440 Winter 100 +45% 1/30 Summer
S1.004 SSW MH4 1440 Winter 100 +45% 1/15 Summer
S1.005 SSW MHS5 1440 Winter 100 +45%
S2.000 SSW MH10 15 Summer 100 +45%
$2.001 SSWMH 11 15 Winter 100 +45%
S2.002 SSW MH12 15 Winter 100 +45%
$3.000 SSWMH 16 15 Winter 100 +45%
$2.003 STANK 2 60 Winter 100 +45% 30/15 Winter
$2.004 SSwW MH13 60 Winter 100 +45% 1/15 Winter
S2.005 SSW MH14 60 Winter 100 +45%
S2.006 SSW MHL15 60 Winter 100 +45%
S1.006 SSW MH6 180 Winter 100 +45%
S1.007 SSW MH7 180 Winter 100 +45%
51.008 SSW MH8 180 Winter 100 +45%
S1.009 SSW MHY9 180 Winter 100 +45%
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Manhole Schedules for plot 2 only

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
SSW MH1 |47.490|1.340|0Open Manhole 1200 |S1.000 46.150 150
SSW MH2 | 47.500|1.695|0Open Manhole 600 |S1.001 45.805 150(51.000 45.805 150
SSW MH3|47.500|1.720 |Open Manhole 1200 |S1.002 45.780 1501581.001 45.780 150
STANK 1{47.500(4.745|0pen Manhole 1200|S1.003 42.755 300|s1.002 45.750 150 2845
SSW MH4|47.500(4.775|0pen Manhole 1200 |S1.004 42.725 1501S51.003 42.725 300
SSW MHS5 | 44.720|2.080 |Open Manhole 1200 |S1.005 42.640 150151.004 42.640 150
SSW MH10|44.400|1.350|0Open Manhole 450152.000 43.050 150
SSWMH 11|43.950|1.350|0Open Manhole 1200 |S2.001 42.600 150152.000 42.600 150
SSW MH12|43.000|1.375|0pen Manhole 450152.002 41.625 150152.001 41.625 150
SSWMH 16|43.000|1.050|0Open Manhole 450153.000 41.950 100
STANK 2 |42.450|1.760 |Open Manhole 12001S52.003 40.690 225(82.002 41.600 150 835
S$3.000 41.600 100 785
SSW MH13|42.260|1.750 |Open Manhole 1200 |52.004 40.510 150152.003 40.510 225
SSW MH14|42.250|1.825|0pen Manhole 1200 |S2.005 40.425 150152.004 40.425 150
SSW MH15|42.300|2.390|Open Manhole 1200 |S52.006 39.910 150152.005 39.910 150
SSW MH6 | 44.650|4.810 |Open Manhole 1200 |S1.006 39.840 150151.005 42.520 150 2680
S2.006 39.840 150
SSW MH7|44.650(5.135|0Open Manhole 1200 |S1.007 39.515 225151.006 39.590 150
SSW MH8|44.500|5.180 |Open Manhole 1200 |S1.008 39.320 3001S81.007 39.395 225
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Manhole Schedules for plot 2 only

MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
SSW MH9 | 44.300|5.000 |Open Manhole 1200|S1.009 39.300 150151.008 39.300 300
SEX MH|44.500|5.240 |Open Manhole 3000 OUTFALL S1.009 39.260 150
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
SSW MH1 384414.945 398995.993 384414.945 398995.993 Required
SSW MH2 384386.293 398976.893 384386.293 398976.893 Required
SSW MH3 384384.930 398974.849 384384.930 398974.849 Required
STANK 1 384379.324 398975.401 384379.324 398975.401 Required
SSW MH4 384382.389 398970.754 384382.389 398970.754 Required
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Name

SSW MH5

SSW MH10
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SSW MH12
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STANK 2

SSW MH13

SSW MH14

Manhole Schedules for plot 2 only

Manhole Manhole Intersection Intersection

Easting Northing Easting Northing

(m) (m) (m) (m)

384379.223 398964.807 384379.223 398964.807

384395.671 399036.814 384395.671 399036.814
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384342.651 398997.621 384342.651 398997.621
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Manhole Schedules for plot 2 only

Manhole Manhole Intersection Intersection

Easting Northing Easting Northing

(m) (m) (m) (m)
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ANGEL SQUARE PLOTS 2&3 BURO HAPPOLD

Appendix L Proposed Foul Water Drainage General
Arrangement (2&3)

0050930-BHE-XX-XX-RP-C-0001 Revision P02
Drainage Strategy 5 December 2023
Copyright © 1976 - 2023 Buro Happold. All rights reserved
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DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL

STREET

GENERAL NOTES:

1. THE DESIGN OF THIS SCHEME HAS BEEN BASED ON THE FOLLOWING
DRAWINGS AND INFORMATION:

¢ TOPOGRAPHICAL SURVEY:
DRAWING No. 11164_001 RECEIVED APRIL 2021, BY ND OLIVER

o GPR SURVEY:
DRAWING No. 157-WDA-SS-EX-DR-UC-MU100-001-Rev01 RECEIVED
MAY 2022, BY WDA

¢ ARCHITECT LAYOUT
DRAWING No. AS-CPA-P2-LG-DR-A-2000-P04-GA PLAN - LEVEL LG AND
AS-CPA-P3-LG-DR-A-2000-P05-GA PLAN - LEVEL LG RECEIVED
19.04.2023, BY CARTWRIGHT PICKARD

o LANDSCAPE ARCHITECT LAYOUT
DRAWING No. PL2190.1-PLA-XX-XX-DR-L-1001 RECEIVED 19.04.2023,
BY PLANIT.

o LANDSCAPE ARCHITECT LEVELS
DRAWING No. PL2190.1-PLA-XX-XX-DR-L-3000 RECEIVED 13.04.2023,
BY PLANIT.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT DRAWINGS, DETAILS AND SPECIFICATIONS.

3. ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

4. FOR ENGINEERING PROJECT NOTES (DRAINAGE,EXTERNAL WORKS,
ETC) REFER TO DRAWING AS-BHE-XX-XX-DR-C-0100

5. REFER TO DRAWING AS-BHE-XX-XX-DR-C-3800 AND 3801 FOR
MANHOLE SCHEDULES.

6. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT DRAWINGS, DETAILS AND SPECIFICATIONS.

7. ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

8. PRIOR TO THE COMMENCEMENT OF WORK THE LOCATION, SIZE AND
DEPTH OF ALL EXISTING DRAINS/SEWERS AND SERVICES SHALL BE
ESTABLISHED BY THE CONTRACTOR. ANY DISCREPANCIES FROM
THE INFORMATION INDICATED ON THESE DRAWINGS SHALL
IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE ARCHITECT
OR ENGINEER.

9. THE CONTRACTOR SHALL ALLOW FOR THE PROTECTION,
TEMPORARY AND PERMANENT SUPPORT AND DIVERSION WORKS AS
NECESSARY, TO ALL EXISTING SERVICES TO THE SATISFACTION OF
THE PUBLIC UTILITIES.

10. RAIN GARDEN DETAILS TO BE COORDINATED WITH LANDSCAPE
ARCHITECT

11. EXISTING DRAINAGE AND UTILITIES FOR THE EXISTING NOMA
MARKETING SUITE TO BE ABANDONED PRIOR COMMENCEMENT OF
WORKS ON PLOT 3

12. EXACT LOCATION OF ANY POWER REQUIREMENT FOR THE SUB
STATION TO BE COORDINATED DURING NEXT STAGE OF THE DESIGN

13. EXTENT OF BREAKING OUT OF EXISTING CONCRETE SLAB IN THE
ACCESS ROAD BETWEEN ANGEL GARDENS AND PLOT 3 TO BE
CONFIRMED BY MAIN CONTRACTOR PENDING REVIEW OF
EXCAVATION/TEMPORARY WORKS
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DO NOT SCALE THIS DRAWING.

HEALTH AND SAFETY INFORMATION

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

CONSTRUCTION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS
WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

MAINTENANCE/CLEANING/OPERATION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES
WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

DECOMMISSIONING/DEMOLITION.

e WORKS WITHIN POTENTIAL CONFINED SPACE CONDITIONS

e WORKS IN PROXIMITY TO LIVE SERVICES

e WORKS INTERFACE WITH THE PUBLIC ON MILLER STREET AND ANGEL
STREET

GENERAL NOTES:

1,

THE DESIGN OF THIS SCHEME HAS BEEN BASED ON THE FOLLOWING
DRAWINGS AND INFORMATION:

¢ TOPOGRAPHICAL SURVEY:

DRAWING No. 11164_001 RECEIVED APRIL 2021, BY ND OLIVER

*GPR SURVEY:

DRAWING No. 157-WDA-SS-EX-DR-UC-MU100-001-Rev01 RECEIVED
MAY 2022, BY WDA

¢ ARCHITECT LAYOUT

DRAWING No. AS-CPA-P2-LG-DR-A-2000-P04-GA PLAN - LEVEL LG
RECEIVED 19.04.2023, BY CARTWRIGHT PICKARD

¢ LANDSCAPE ARCHITECT LAYOUT

DRAWING No. PL2190.1-PLA-XX-XX-DR-L-0001 RECEIVED 18.04.2023,
BY PLANIT.

¢ ANDSCAPE ARCHITECT LEVELS

10.

P01 ISSUED FOR STAGE 3

DRAWING No. PL2190.1-PLA-XX-XX-DR-L-0002 RECEIVED 18.04.2023,
BY PLANIT.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT DRAWINGS, DETAILS AND SPECIFICATIONS.

ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

FOR ENGINEERING PROJECT NOTES (DRAINAGE,EXTERNAL WORKS,
ETC) REFER TO DRAWING AS-BHE-XX-XX-DR-C-0100

REFER TO DRAWING AS-BHE-XX-XX-DR-C-3850 FOR MANHOLE
SCHEDULES.

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER
RELEVANT DRAWINGS, DETAILS AND SPECIFICATIONS.

ALL DIMENSIONS ARE IN METRES UNLESS STATED OTHERWISE.

PRIOR TO THE COMMENCEMENT OF WORK THE LOCATION, SIZE AND
DEPTH OF ALL EXISTING DRAINS/SEWERS AND SERVICES SHALL BE
ESTABLISHED BY THE CONTRACTOR. ANY DISCREPANCIES FROM
THE INFORMATION INDICATED ON THESE DRAWINGS SHALL
IMMEDIATELY BE BROUGHT TO THE ATTENTION OF THE ARCHITECT
OR ENGINEER.

THE CONTRACTOR SHALL ALLOW FOR THE PROTECTION,
TEMPORARY AND PERMANENT SUPPORT AND DIVERSION WORKS AS
NECESSARY, TO ALL EXISTING SERVICES TO THE SATISFACTION OF
THE PUBLIC UTILITIES.

EXTENT OF BREAKING OUT OF EXISTING CONCRETE SLAB IN THE
ACCESS ROAD BETWEEN ANGEL GARDENS AND PLOT 3 TO BE
CONFIRMED BY MAIN CONTRACTOR PENDING REVIEW OF
EXCAVATION/TEMPORARY WORKS
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