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INTRODUCTION

Flood Risk Management Team via the Manchester Planning Authority has recommended the
following draft planning condition. The information included within this document is proposed to
remove the need for the condition or discharge the condition.

Installation of the drainage works shall not commence until a surface water drainage scheme
for the site has been submitted to and approved in writing by the local planning authority. The
development shall be constructed and completed in accordance with the approved details.
The scheme shall also include:

1.Surface water drainage layout including discharge points and proposed overland flow routes
for extreme events (up to a 1 in 100 year including 40% climate change allowance).

2.Hydraulic calculations to support the drainage proposal.

3.Agreement in principle from United Utilities to assess whether there is adequate spare
capacity in the existing system taking climate change requirements into account.

4. Details of how the scheme shall be maintained and managed after completion.
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2. DESIGN PHILOSOPHY

Site constraints
which affect
drainage design

The site is located within the Manchester Conurbation Core Critical
Drainage Area. Therefore, in accordance with Manchester City Council
guidelines, a minimum 50% reduction on existing surface water flow rates
/ volumes should be applied and agreement was made with the Lead
Local Flood Authority that due to space restrictions within the courtyard of
the building the restriction would be limited to the capacity of the existing
discharge pipework and where new drainage was being installed the
drainage will be designed for 40% climate change.

Some existing drainage within the moats will remain within the scheme.

Relevant building
regulations, design
codes and design
guides used

BS EN 752:2017
BS EN 12056-2:2000

BS EN 12056-3:2000
Building Regulations 2015

Ciria C753
HR Wallingford

PPG3

BS EN 16933-2:2017

SFA7
BW COP 4

Drain and Sewer Systems Outside Buildings
Gravity Drainage Systems Inside Buildings -
Part 2 Sanitary Drainage

Gravity Drainage Systems Inside Buildings -
Part 3 Roof Drainage

Approved Document H — Drainage and Waste
Disposal

The SuDS Manual

Wallingford Procedure for Design and
Aanalysis of Urban Storm Drainage
Environment Agency Pollution Prevention
Guidelines 3 (Withdrawn but remains best
practice)

Drain and Sewer Systems Outside Buildings
- Part 2: Design

Sewers for Adoption 7t Edition

British Water Flows and Loads 4

Design Software
Utilised

« AutoCAD 2016/2018
- Civil 3D 2018

« Microdrainage 2017/2018

- NBS Building

Drawings and
Specifications

This drainage philosophy is to be read in conjunction with the following
Ramboll below ground drainage drawings and specification:

OTH-RAM-TH-XX-DWG-C-5100

Enabling Works Drainage Sheet 1 of 4

OTH-RAM-TH-XX-DWG-C-5101

Enabling Works Drainage Sheet 2 of 4

OTH-RAM-TH-XX-DWG-C-5102

Enabling Works Drainage Sheet 3 of 4

OTH-RAM-TH-XX-DWG-C-5103

Enabling Works Drainage Sheet 4 of 4

OTH-RAM-TH-XX-DWG-C-5200

Enabling Works Schedules Sheet 1

OTH-RAM-TH-XX-DWG-C-5400

Enabling Works Details Sheet 1
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OTH-RAM-TH-XX-DWG-C-5401 | Enabling Works Details Sheet 2
OTH-RAM-TH-XX-DWG-C-5402 | Enabling Works Details Sheet 3

Foul Water General

The existing site discharges foul water via a number of connections into
the public sewer systems which are adjacent to the site.

The development proposals for the site are to reuse the existing drainage
within the courtyard for foul drainage collection re-using the existing

150mm connection into the public sewer within Lloyd Street.

The source of foul drainage is expected to be domestic in nature.

Foul Water
Discharge
Agreement

United Utilities have confirmed via Developer Enquiry (Ref: 4200019060)
dated 26t July 2019 that foul water from the site will be allowed to drain
to the public combined sewer network at an unrestricted rate continuing
to drain the existing building and associated courtyard via the existing
connections.

A S106 Agreement will not be required to be submitted to United Utilities

Surface Water
General

The agreed surface water discharge rate from the courtyard is 15 I/s
which is the capacity of the existing outfall pipework. External rainwater
pipes which connect directly to sewer can continue to do so.

The majority of the roof discharges via rainwater pipes into the courtyard
which will be collected via silt trap gullies at each rainwater pipe location

which discharge into a below ground attenuation tank before discharge at
15l/s.

Surface Water
Discharge
Agreement

United Utilities have confirmed via Developer Enquiry (Ref: 4200019060
dated 26t July 2019) that surface water from the site will be allowed to
drain to the public combined sewer network via the existing connections
from the building.

A S106 Agreement will not be required to be submitted to United Utilities.

Manchester City Council LLFA have confirmed that surface water runoff
from the site should be restricted to a maximum of 15 I/s which
represents the remaining capacity of the existing connection into the
Princess Street sewer.

Exceedance

The courtyard is located at basement level and therefore there are no
flow routes out of the building for flood water when the drainage system
is at capacity. The below ground system has been designed to store water
below ground for the 1 in 100-year storm event plus 40% for climate
change therefore a check has been undertaken on the amount of water
which can be stored within the surfacing before entering the building. The

outcome of this is indicated on Sketch OTH-RAM-XX-XX-SKE-C-0044.
Flooding at manhole S1-5 will hold the flooding up to the 1in600 year
storm event.
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Flooding at S1-1, S1-2 & Ex MH 10 will hold the flooding up the 1in500
year storm event.

Drainage materials

Foul Water Drains (generally) - vitrified clay pipework — DN100, DN150,
DN225

Surface Water Drains (generally) - HDPE Structured Wall - DN150,
DN225, DN300, DN375

Foul Water Drains (cast into structure / exposed) - Ductile Cast Iron -
DN100, DN150

Surface Water Drains (cast into structure / exposed) - Ductile Cast Iron -
DN150.

Internal Surface Water Manholes - Brick (covers to be recessed, sealable
and lockable)

Internal Foul Manholes — Brick (covers to be recessed, sealable and
lockable)

Surface Water Attenuation — Polystorm by Polypipe

SuDs / Attenuation

Where possible attenuation has been incorporated into the scheme.
Green/above ground SuDs were not possible on the part of the site due to
space restrictions and heritage nature of the building. Geocellular tanks
are to be utilised as these can be easily changed shape (to suit
underground obstructions) and man-handled into the courtyard.

Grease separation

Grease provision has been incorporated into the foul below ground
drainage system. The system proposed will have a suction line
incorporated so that it is easily maintained from the external elevation of
the building as the courtyard has restricted access for large vehicles.

Oil separation

No required within the courtyard area as limited vehicles will use this area

Anti-flood valves

Non-return valves to be fitted on the existing outlets to avoid flooding
within the site and backing up the public sewer networks

External drainage
collection

The courtyard and moats will be collected via silt trap gullies at every
rainwater pipe location. Those in the courtyard are located at the low
spots in the proposed surfacing. The area of courtyard surfacing being
drained by each gully is not more than 20m2 therefore redundancy in the
system has been designed for if gullies are blocked.
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APPENDIX 1
PROPOSED BELOW GROUND DRAINAGE DRAWINGS
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e REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
F1-7 NO LONGER IN USE
1000 @ 1L 37.225 In i REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
Fi-8 | 38200 | 37450 | 1.00 1500 | 1000 @ IL 37.225 In Brick | 675x750 | 600x600 | Aaa | Recessed Double Sealed | Beaing PRE | 50300590 3081013631 (|,
1500 @ IL 37.150 Out and Lockable aming 19
1500 @ IL 36.855 In .
. Recessed, Double Sealed Sealing Plate
F1-9 38.200 36.855 1.345 1500 | 1500 @ IL 36.855 In Brick | 675X750 | 600X600 | AAA | heCeSSER ¢ Werning Sion | 383899920,398098332 REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
1500 @ IL 36.855 Out 51-7
1000 @ IL 37.225 In
1002 @ IL 37.225 In Recessed. Double Sealed | Sealing Plate REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
F1-10 38.200 37.150 1.050 1500 | 1000 @ IL 37.225 In Brick | 750x1200 | 600X600 | AAA ' Wi - | 383895059,398110229 S1-8
1000 @ IL 37.225 In and Lockable arning Sign
1500 @ IL 37.150 Out
F1-10A |  38.200 37.150 1.050 isog | 1000 @IL37.150In Brick | 675x750 | 600600 | AAA | Recessed, Double Sealed | Sealing Plate | 39347765 394128601 51-9 REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
1500 @ IL 37.150 Out and Lockable Warning Sign
1500 @ I 37.050 In Recessed, Double Sealed Sealing Plate ;ggg g ﬂ: géggg in ger?gatiFi)lnt
F1-10B | 38.200 37.050 1.150 1500 | 1000 @ IL 37.125 In Brick | 675750 | 600X600 | AAA ' g Plate | 393878785 398132243 ] ) 990 In . ealing Plate
gL and Lockable Warning Sign 51-10 | 38.110 36.990 1.120 250 | 1500 @ 1L 37,065 In Brick | 675x750 | 600X600 | D400 | Recessed Cover Warning Sign | 363845454,398077607
2250 @ 1L 36.990 Out
Sealing Plate NV VNV Vs RV Vs VYV SV eV eV VeV VAV VeV eV ANV NV SV eV an Y an ananVa YV Ve Y N an Y anV an Van
Fi-11 | 38.200 37.035 1.165 1500 150@ e Brick | 675x750 | 600X600 | Aaa | Recessed, Double Sealed ) PR 2 | 383891707,398107214
500 @ IL 37.035 Out and Lockable 9519 S1-11 REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
1000 @ IL 37.225 In Sealing Plate
FI-13 | 38200 | 37150 | 1.050 1500 | 1000 @1IL37.225In rick | 675750 | 600x600 | aaa | Recessed, Double Sealed | PR T 383927826,398048147 e — rSy— 4
1500 @ IL 37.150 Out i . n ) Recessed, Double Seale Sealing Plate 77712 12
S1-11A | 38.200 37.000 1.200 1500 1200 @ IL 37,000 Out Brick | 675750 | 600X600 | AAA | SeCSSSER ¢ e e | 383877712,398123088
REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200 1500 @ IL 36.635 In perogation
F1-14 S1-11B |  38.020 36.560* | 1.460 2250 2250 @ IL 36.560 In Brick | 675x750 | 600X600 | D400 | Recessed Cover Sealing Plate | 383868260,398127390
225@ @ IL 36.560 Out Warning Sign
S1-12 38.150 36.850 * tbhe tbe As existing thc Brick 675x750 600X600 D400 Recessed Cover Derogation 383941840,398041585
fi1s REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200 Sealing Plate
S1-13 | 38.110 36.910% | the the As existing the Brick | 675750 | 600X600 | D400 | Recessed Cover Warning Sign | 383949241,398050356
EEEEEE————————————————— - — |
3 As existing tbc In x2 : Recessed, Double Sealed Sealing Plate
o REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200 Si-14 1 38.200 the * the B0 1 isog@iasosou | BTK | BOOXTS0 | BOOXE00  AMA T g ockable Warning Sign | 20220 0/39803%938
As existing thc In .
S1-15 | 38.200 the * the 1500 | 1500 @ IL 36.860 In Brick | 1350x900 | 600X600 | AAA Eﬁgef(figéb?g“b'e Sealed S\faarlmrglgplsa:; 383929708,398046928
F1-16A REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200 1500 @ IL 36.860 Out
IN AN N PN PN PN P P P P P P P P P P P P P P P P P P P P P )
1000 @ IL 37.225 In ALL EXISTING MANHOLE COVERS TO BE RETAINED AND RESET IN CONJUNCTION WITH PROPOSED LEVELS BY PLANIT. EXISTING MANHOLES NOT INDICATED IN THE SCHEDULES. REFER TO EXISTING
1000 @ IL 37.225 In Recessed. Double Sealed | Sealing Plate DRAINAGE GENERAL ARRANGEMENT DRAWING FOR FURTHER DETAILS
F1-17 38.200 37.150 1.050 1500 1000 @ IL 37.225 In Brick 675X750 | 600X600 | AAA and Lockable Warning Sign | 383885215,398085772
1500 @ IL 37.150 Out
1500 @ IL 37.060 In GREASE SEPARATOR SCHEDULE
1000 @ IL 37.135 In
F1-18 |  38.200 37.050 1.150 1509 | 1002 @IL37.1351n Brick | 675x750 | 600x600 | Aaa | Recessed, Double Sealed | Sealing Plate | 303953753 398087535 MANUFACTURER & INLET OUTLET COVER
i , , _ 1000 & 1L 39135 1 ric o Lockable Warning Sign : REF. avil DESIGNATION | INVERT/ DIA | INVERT/ DIA | COVER SIZE (mm)|  SOVER COMMENTS
1000 @ IL 37.135 In (m/ mm) (m/ mm)
1500 @ IL 37.060 Out F1-GT-1
, 3e8501 Seaing Pate REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
FI-19 | 38200 | 36850 | 1.350 1500 | Loo0 e e oy | Bick | 675050 | eooxeon | aan | Recessed BoubleSedled - PTTE L | 383880235,398074965
: FI-GT-2 | LIPUMAX P-DA BY NS3 37.800 37.730 AS PER D400 RECESSED COVER TO SUIT ARCHITECTS
1000 @ 1L 37.225 In i ACO STAINLESS MANUFACTURERS FINISHES AND SPECIFICATION
. ing Plat
F1-20 |  38.200 37.150 1.050 1500 | 1000 @ IL 37.225 In Brick | 675X750 | 600X600 | AAA Regefses't'io“b'e Sealed Weaarr|1ri‘r?g sa:g?] 383851036,398067759 STEEL PIPE DETAILS
1500 @ IL 37.150 Out and Lockable GREASE TRAP TO BE INSTALLED IN ACCORDANCE WITH MANUFACTURERS INSTRUCTIONS.
ALARM LINKED TO BMS AS REQUIRED. DN100 VENT PIPE TO ABOVE GROUND TO BE INSTALLED AND TERMINATED IN A LOCATION AGREED BY THE ARCHITECT.
_ NO LONGER IN USE NOTE IT IS ASSUMED THAT ANY DOSING REQUIREMENTS SHALL BE PROVIDED ABOVE GROUND UPSTREAM OF THE BELOW GROUND UNIT. CLEANING LINE TO BE
PROVIDED TO LLOYD STREET ELEVATION FOR MAINTENANCE OF GREASE TRAPS
1000 @ IL 37.090 In
1000 @ IL 37.090 In .
Sealing Plate
F1-22 | 38.200 37.015 1.185 1500 | 1500 @IL 37.015In Brick | 750x1200 | 600X600 | Aaa | Recessed, Double Sealed | WPRO TEE | 383853306,308072783
1008 @ 1L 37.090 In and Lockable golg
1500 @ IL 37.015 Out
1500 @ IL 36.880 In . Recessed, Double Sealed | Sealing Plate
F1-23 38.200 36.880 1.320 1500 1200 @ IL 36,880 Out Brick | 675X750 | 600X600 | AAA | SeCSSSER B¢ Warning Sign | 383858227,398070562
F1-24 | 38.200 36.760 1.440 1509 | 102 @IL36735In Brick | 675X750 | 600600 | AAA | Recessed, Double Sealed ﬁvea"r.‘g P'sa.te 383860213,398074930
ot A | 1500 @ L 36.735 Out e d b N~ —_1|-2nd Lockable | Warning Sign | ="~ " 77 T 77
fLs REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
F1-26 REFER TO ENABLING WORKS DRAINAGE SCHEDULES OTH-RAM-TH-XX-C-5200
F1-27 NO LONGER IN USE
F1-28 NO LONGER IN USE
INNANANANANA AN ANAAN AN ANANANNH] AN AN SNfANA AN AN AoA A A A A AANA A A A A A A A A AA A A A A A A A NAAN]
1009 @ 1L 37.485 In Recessed, Double Sealed Sealing Plate
F1-29 38.200 37.485 0.715 1500 1000 @ IL 37.485 In Brick | 675X750 | 600X600 | AAA ' Warning Sign | 383849519,398058468
1500 @ IL 37.485 Out and Lockable
1500 @ IL 37.290 In .
F130 |  38.200 37.290 0.910 1500 | 1500 @IL37.290 In Brick | 675x750 | 600x600 | Aaa | Recessed, Double Sealed | Sealing Plate | 305056, 55 39805510
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Ramboll UK Ltd

Page 1

240 Blackfriars Road

London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 2 Foul Sewage (l/s/ha) 0.000 Maximum Backdrop Height (m)
M5-60 (mm) 18.000 Volumetric Runoff Coeff. 0.840 Min Design Depth for Optimisation (m)
Ratio R 0.357 PIMP (%) 100 Min Vel for Auto Design only (m/s)
Maximum Rainfall (mm/hr) 550 Add Flow / Climate Change (%) 0 Min Slope for Optimisation (1:X)
Maximum Time of Concentration (mins) 30 Minimum Backdrop Height (m) 0.000

Designed with Level Inverts

0.000
0.000
1.00
500

Network Design Table for Storm

« — 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
S4.000 4.760 0.270 17.6 0.002 5.00 0.0 0.600 o 150 Pipe/Conduit )
S5.000 24.120 0.120 201.0 0.025 5.00 0.0 0.600 o 375 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL = I.Area I 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)
S4.000 59.48 5.03 37.200 0.002 0.0 0.0 0.0 2.41 42.6 0.4
S5.000 58.15 5.32 36.825 0.025 0.0 0.0 0.0 1.27 140.7 4.4

©1982-2018 Innovyze




Ramboll UK Ltd

Page 2

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

sS4.
S4.

S6.
S6.

S7.

S8.

S9.

S8.

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm)
001 7.002 0.240 29.2 0.008 0.00 0.0 0.600
002 19.753 0.725 27.2 0.000 0.00 0.0 0.600
000 1.460 0.485 3.0 0.038 5.00 0.0 0.600
001 9.484 0.800 11.9 0.000 0.00 0.0 0.600
000 3.965 0.110 36.0 0.028 5.00 0.0 0.600
000 11.003 0.140 78.6 0.025 5.00 0.0 0.600
000 7.019 0.065 108.0 0.005 5.00 0.0 0.600
001 11.325 0.110 103.0 0.032 0.00 0.0 0.600
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s)
S4.001 57.99 5.35 36.705 0.036 0.0 0.0
S4.002 57.57 5.44 36.465 0.036 0.0 0.0
S6.000 59.62 5.00 37.025 0.038 0.0 0.0
S6.001 59.42 5.04 36.540 0.038 0.0 0.0
S7.000 59.51 5.03 36.880 0.028 0.0 0.0
S8.000 58.86 5.16 37.000 0.025 0.0 0.0
S9.000 59.05 5.12 36.925 0.005 0.0 0.0
S8.001 57.98 5.35 36.860 0.062 0.0 0.0

HYD DIA
SECT (mm)

o 375
o 375

o 225
o 225

Add Flow
(1/s)

0.0
0.0

Section Type
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Vel Cap
(m/s) (1/s)

3.37 371.7
3.48 384.7

7.60 302.1
3.82 151.9

2.63 185.7
1.14 20.1
0.97 17.1

0.99 17.5

Auto
Design

& @ & @ G 6§

10.9
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Ramboll UK Ltd

Page 3

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm)

S7.001 6.759 0.100 67.6 0.014 0.00 0.0 0.600
S10.000 2.475 0.020 123.8 0.000 5.00 0.0 0.600
S7.002 34.398 0.175 196.6 0.092 0.00 0.0 0.600
S7.003 1.914 0.010 191.4 0.014 0.00 0.0 0.600
S7.004 12.390 0.725 17.1 0.000 0.00 0.0 0.600
S4.003 4.566 0.050 91.3 0.095 0.00 0.0 0.600
S4.004 2.237 1.550 1.4 0.000 0.00 0.0 0.600
S4.005 6.758 0.173 39.1 0.000 0.00 0.0 0.600
S4.006 13.550 0.346 39.2 0.012 0.00 0.0 0.600
S4.007 10.613 0.271 39.2 0.000 0.00 0.0 0.600

Network Results Table

PN Rain T.C. US/IL I I.Area Z Base Foul
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s)
S7.001 57.72 5.41 36.750 0.104 0.0 0.0
S10.000 59.41 5.05 36.670 0.000 0.0 0.0
S7.002 55.80 5.86 36.650 0.196 0.0 0.0
S7.003 55.70 5.88 36.475 0.210 0.0 0.
S7.004 55.51 5.93 36.465 0.210 0.0 0.0
S4.003 55.32 5.97 35.740 0.379 0.0 0.0
S4.004 55.31 5.98 35.690 0.379 0.0 0.0
S4.005 55.03 6.05 34.140 0.379 0.0 0.0
S4.006 54.48 6.19 33.967 0.391 0.0 0.0
S4.007 54.05 6.30 33.621 0.391 0.0 0.0

HYD DIA

SECT (mm)

o 300

o 150

o 375

o 375

o 375

oo 300

o 300

o 150

o 150

o 150

Add Flow
(1/s)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Section Type

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Double Pipe
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

1.92 135.4
0.90 15.9

1.29 142.3
1.31 144.3
4.40 486.1

1.65 232.7
13.18 931.8
1.62 28.5«
1.61 28.5«
1.61 28.5«

Auto
Design

o

eeele 46

Flow
(1/s)

18.

33.
35.
35.

63.
63.
63.
64.
64.

2

[ BNC,]

(G NG BNC BN, BNC, ]
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Ramboll UK Ltd

Page 4

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

Manhole Schedules for Storm

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)
S1-6]38.250|1.050| Open Manhole 1200| S4.000 37.200 150
S1-5(38.100|1.275| Open Manhole 1350| S5.000 36.825 375
S1-7]38.200|1.495| Open Manhole 1350| S4.001 36.705 375| S4.000 36.930 150
$5.000 36.705 375
S-Tank-ND4 | 38.150|1.685 Junction S4.002 36.465 375| S4.001 36.465 375
S1-8|38.150]1.125| Open Manhole 1200| S6.000 37.025 225
S-Tank-ND3 | 38.150|1.610 Junction S6.001 36.540 225| 56.000 36.540 225
S1-1(38.080|1.200| Open Manhole 1200| S7.000 36.880 300
S-ExMH 13a|38.100|1.100| Open Manhole 1200| s8.000 37.000 150
S11|38.200|1.275|0Open Manhole 1200| S9.000 36.925 150
S1-15|38.100|1.240| Open Manhole 1200| s8.001 36.860 150 S8.000 36.860 150
59.000 36.860 150
S1-2]38.100|1.350| Open Manhole 1200| S7.001 36.750 300| S7.000 36.770 300 20
5$8.001 36.750 150
S-ExMH 10|38.070|1.400| Open Manhole 1200| S10.000 36.670 150
S1-3]38.195|1.545| Open Manhole 1350| S7.002 36.650 375 S7.001 36.650 300
S10.000 36.650 150
S1-4]38.110|1.635| Open Manhole 1350| S7.003 36.475 375| S7.002 36.475 375
S-Tank-ND1| 38.150|1.685 Junction S7.004 36.465 375| S57.003 36.465 375
S-Tank | 38.150|2.410| Open Manhole 1500| S4.003 35.740 300| S4.002 35.740 375
$6.001 35.740 225
57.004 35.740 375
S1-9|38.200|2.510| Open Manhole 1500| S4.004 35.690 300 S4.003 35.690 300
S-ExMH 19| 38.200|4.060| Open Manhole 1200| S4.005 34.140 150 sS4.004 34.140 300
S-ExMH 21|38.200|4.233| Open Manhole 1200| S4.006 33.967 150 S4.005 33.967 150

©1982-2018 Innovyze




Ramboll UK Ltd

Page 5

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

Manhole Schedules for Storm

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)
S-ExMH 21la|38.200|4.579| Open Manhole 1200| S4.007 33.621 150| S4.006 33.621 150
S-Ex Outfall|40.540|7.190| Open Manhole 0 OUTFALL S4.007 33.350 150
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Ramboll UK Ltd

Page 6

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
S4.000 o 150 S1-6 38.250 37.200 0.900 Open Manhole 1200
S5.000 o 375 S1-5 38.100 36.825 0.900 Open Manhole 1350
S4.001 o 375 S1-7 38.200 36.705 1.120 Open Manhole 1350
S4.002 o 375 S-Tank-ND4 38.150 36.465 1.310 Junction
$6.000 o 225 S1-8 38.150 37.025 0.900 Open Manhole 1200
S6.001 o 225 S-Tank-ND3 38.150 36.540 1.385 Junction
S7.000 o 300 S1-1 38.080 36.880 0.900 Open Manhole 1200
S$8.000 o 150 S-ExMH 13a 38.100 37.000 0.950 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
S4.000 4.760 17.6 S1-7 38.200 36.930 1.120 Open Manhole 1350
S5.000 24.120 201.0 S1-7 38.200 36.705 1.120 Open Manhole 1350
S4.001 7.002 29.2 S-Tank-ND4 38.150 36.465 1.310 Junction
S4.002 19.753 27.2 S-Tank 38.150 35.740 2.035 Open Manhole 1500
S6.000 1.460 3.0 S-Tank-ND3 38.150 36.540 1.385 Junction
S6.001 9.484 11.9 S-Tank 38.150 35.740 2.185 Open Manhole 1500
S7.000 3.965 36.0 S1-2 38.100 36.770 1.030 Open Manhole 1200
S8.000 11.003 78.6 S1-15 38.100 36.860 1.090 Open Manhole 1200
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Ramboll UK Ltd

Page 7

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

PN

S9.

S8.

S7.

S510.

S7.

S7.
S7.

PN

Hyd

Sect

000

001

001

000

002

003
004

Length

$9.000 7

$8.001 11.

S$7.001 6.

5$10.000 2.

S7.002 34.

s7.003 1.
S7.004 12.

o

(m)

.019
325
759
475
398

914
390

Diam

(mm)

150

150

300

150

375
375

PIPELINE SCHEDULES for Storm

MH

Name

S11

S1-15

S1-2

S-ExMH 10

S1-3
S1-4

375 S-Tank-ND1

Slope
(1:X)

67.6
123.8
196.6

191.4
17.1

MH
Name

Upstream Manhole

C.Level I.Level D.Depth

(m) (m)

38.200 36.925
38.100 36.860
38.100 36.750
38.070 36.670
38.195 36.650

38.110 36.475
38.150 36.465

(m)

.125

.050
.250
.170

.260
.310

Downstream Manhole

MH MH DIAM., L*W
Connection (mm)
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1200
Open Manhole 1350
Open Manhole 1350

Junction

MH MH DIAM., L*W

C.Level I.Level D.Depth

(m) (m)

S1-15 38.100 36.860

S1-2 38.100 36.750

S1-3 38.195 36.650

S1-3 38.195 36.650

S1-4 38.110 36.475
S—-Tank-ND1 38.150 36.465
S-Tank 38.150 35.740

(m)

1.090

1.260

Connection

1.310

2.035

Open Manhole

Open Manhole

Open Manhole

Open Manhole

Open Manhole

Junction

Open Manhole

(mm)

1200

1200

1350

1350

1350

1500

©1982-2018 Innovyze




Ramboll UK Ltd

Page 8

240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

S4.
s4.
S4.
s4.
S4.

PN

PN

54.003
54.004
54.005
54.006
54.007

004 2

006 13

003 4.

005 6.

007 10.

Hyd
Sect

[o)e]

O O O O

Length

(m)

566
.237
758
.550
613

Diam
(mm)

300
300
150
150
150

Slope
(1:X)

91.

1.
39.
39.
39.

NN R D> W

PIPELINE SCHEDULES for Storm

Upstream Manhole

MH DIAM., L*W

MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
S-Tank 38.150 35.740 2.110 Open Manhole
S1-9 38.200 35.690 2.210 Open Manhole
S-ExMH 19 38.200 34.140 3.910 Open Manhole
S-ExMH 21 38.200 33.967 4.083 Open Manhole
S-ExMH 2la 38.200 33.621 4.429 Open Manhole
Downstream Manhole
MH C.Level I.Level D.Depth MH
Name (m) (m) (m) Connection
S1-9 38.200 35.690 2.210 Open Manhole
S-ExMH 19 38.200 34.140 3.760 Open Manhole
S-ExMH 21 38.200 33.967 4.083 Open Manhole
S-ExMH 2la 38.200 33.621 4.429 Open Manhole
S-Ex Outfall 40.540 33.350 7.040 Open Manhole

(mm)

1500
1500
1200
1200
1200

MH DIAM., L*W
(mm)

1500
1200
1200
1200
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240 Blackfriars Road OUR TOWN HALL

London COURTYARD

SE1 8NW PROPOSED LEVELS

Date 01/08/2019 Designed by CO

File SURFACE WATER MODEL.MDX Checked by LS

Micro Drainage Network 2018.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
4.000 User - 100 0.002 0.002 0.002
5.000 User - 100 0.025 0.025 0.025
4.001 User - 100 0.008 0.008 0.008
4.002 - - 100 0.000 0.000 0.000
6.000 - - 100 0.038 0.038 0.038
6.001 - - 100 0.000 0.000 0.000
7.000 - - 100 0.028 0.028 0.028
8.000 - - 100 0.025 0.025 0.025
9.000 - - 100 0.005 0.005 0.005
8.001 - - 100 0.032 0.032 0.032
7.001 - - 100 0.014 0.014 0.014
10.000 - - 100 0.000 0.000 0.000
7.002 - - 100 0.092 0.092 0.092
7.003 - - 100 0.014 0.014 0.014
7.004 - - 100 0.000 0.000 0.000
4.003 - - 100 0.095 0.095 0.095
4.004 - - 100 0.000 0.000 0.000
4.005 - - 100 0.000 0.000 0.000
4.006 - - 100 0.012 0.012 0.012
4.007 - - 100 0.000 0.000 0.000
Total Total Total
0.391 0.391 0.391

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S4.007 S-Ex Outfall 40.540 33.350 0.000 0 0
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

Volumetric Runoff Coeff 0.840
Areal Reduction Factor 1.000

Hot Start
Hot Start Level

Number of Input Hydrographs 0

Number

Return

Simulation Criteria for Storm

Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient

Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (l/per/day)

(mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins)
(mm) 0 MADD Factor * 10m3/ha Storage 2.000 Output Interval (mins)

Number of Offline Controls 0 Number of Time/Area Diagrams 0
of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.840
Period (years) 2 Ratio R 0.357 Cv (Winter) 0.840
Region England and Wales Profile Type Winter Storm Duration (mins) 600

0.800
0.000
1200
10

©1982-2018 Innovyze




Ramboll UK Ltd Page 11
240 Blackfriars Road OUR TOWN HALL

London COURTYARD

SE1 8NW PROPOSED LEVELS

Date 01/08/2019 Designed by CO

File SURFACE WATER MODEL.MDX Checked by LS

Micro Drainage Network 2018.1

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S1-9, DS/PN: S4.004, Volume (m3): 4.9

Unit Reference MD-SHE-0160-1500-2000-1500 Sump Available Yes
Design Head (m) 2.000 Diameter (mm) 160
Design Flow (1/s) 15.0 Invert Level (m) 35.690
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500
Application Surface
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 2.000 15.0 Kick-Flo® 1.216 11.9
Flush-Flo™ 0.582 15.0| Mean Flow over Head Range - 13.1

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

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) | Depth (m) Flow (1/s)|Depth (m) Flow (1l/s)

0.100 5.7 0.600 15.0 1.600 13.5 2.600 17.0 5.000 23.2 7.500 28.2
0.200 12.5 0.800 14.7 1.800 14.3 3.000 18.2 5.500 24.3 8.000 29.1
0.300 13.9 1.000 13.9 2.000 15.0 3.500 19.6 6.000 25.3 8.500 30.0
0.400 14.6 1.200 12.1 2.200 15.7 4.000 20.9 6.500 26.3 9.000 30.8
0.500 14.9 1.400 12.7 2.400 16.4 4.500 22.1 7.000 27.3 9.500 31.6
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage Network 2018.1

Storage Structures for Storm

Cellular Storage Manhole:

S-Tank, DS/PN:

S4.003

Invert Level (m)

Infiltration Coefficient Base (m/hr) 0.00000

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

0.000 128.0 0.0 1.200 128.0 0.0

35.690 Infiltration Coefficient Side
Safety Factor

(m/hr) 0.00000 Porosity 0.95

2.0
Depth (m) Area (m2?) Inf. Area (m?2)

1.201 0.0 0.0
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240 Blackfriars Road OUR TOWN HALL

London COURTYARD

SE1 8NW PROPOSED LEVELS

Date 01/08/2019 Designed by CO

File SURFACE WATER MODEL.MDX Checked by LS

Micro Drainage Network 2018.1

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

Simulation Criteria

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

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.361 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880, 4320,

5760, 7200, 8640, 10080

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded

S4.000 S1-6 15 Winter 2 +0% 37.207 -0.143 0.000 0.01 0.3 OK
S$5.000 S1-5 15 Winter 2 +0% 36.869 -0.331 0.000 0.03 3.8 OK
S4.001 S1-7 15 Winter 2 +0% 36.746 -0.334 0.000 0.03 5.3 OK
S4.002 S-Tank-ND4 15 Winter 2 +0% 36.494 -0.346 0.000 0.02 5.3 OK*
S$6.000 S1-8 15 Winter 2 +0% 37.061 -0.189 0.000 0.06 5.9 OK
S6.001 S-Tank-ND3 15 Winter 2 +0% 36.571 -0.194 0.000 0.05 5.9 OK*
S7.000 S1-1 15 Winter 2 +0% 36.924 -0.256 0.000 0.05 4.4 OK
S8.000 S-ExMH 13a 15 Winter 2 +0% 100/15 Summer 37.047 -0.103 0.000 0.22 3.9 OK
$9.000 S11 15 Winter 2 +0% 100/15 Summer 36.953 -0.122 0.000 0.05 0.8 OK
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019

File SURFACE WATER MODEL.MDX Checked by LS

Designed by CO

Micro Drainage

Network 2018.1

PN

S8
sS7
S10

S7.
S7.
S7.
S4.
s4.
S4.
s4.

sS4

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

US/MH
Name

S1-15

S1-2
S-ExMH 10
S1-3

S1-4
S-Tank-ND1
S-Tank
S1-9
S-ExMH 19
S-ExMH 21
S-ExMH 21la

15
15
15
15
15
15
60
60
60
60
60

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

Storm

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Water Surcharged Flooded Pipe

Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow Level
Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded

2 +0% 30/15 Summer 36.941 -0.069 0.000 0.56 8.9 OK

2 +0% 100/15 Winter 36.839 -0.211 0.000 0.19 15.1 OK

2 +0% 30/15 Summer 36.767 -0.053 0.000 0.02 0.3 OK

2 +0% 36.767 -0.258 0.000 0.21 26.9 OK

2 +0% 100/15 Summer 36.622 -0.228 0.000 0.33 28.5 OK

2 +0% 36.539 -0.301 0.000 0.09 28.5 OK*

2 +0% 30/30 Summer 35.901 -0.139 0.000 0.10 12.8 OK

2 +0% 30/15 Winter 35.899 -0.091 0.000 0.04 12.7 OK

2 +0% 34.217 -0.073 0.000 0.52 12.7 OK

2 +0% 34.042 -0.075 0.000 0.50 13.1 OK

2 +0% 33.697 -0.074 0.000 0.51 13.1 OK
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240 Blackfriars Road OUR TOWN HALL

London COURTYARD

SE1 8NW PROPOSED LEVELS

Date 01/08/2019 Designed by CO

File SURFACE WATER MODEL.MDX Checked by LS

Micro Drainage Network 2018.1

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

Simulation Criteria

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

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.361 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880, 4320,

5760, 7200, 8640, 10080

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded

S4.000 S1-6 15 Winter 30 +0% 37.214 -0.136 0.000 0.02 0.6 OK
S$5.000 S1-5 15 Winter 30 +0% 36.885 -0.315 0.000 0.06 7.2 OK
S4.001 S1-7 15 Winter 30 +0% 36.762 -0.318 0.000 0.05 10.4 OK
S4.002 S-Tank-ND4 15 Winter 30 +0% 36.509 -0.331 0.000 0.03 10.5 OK*
S$6.000 S1-8 15 Winter 30 +0% 37.076 -0.174 0.000 0.11 11.2 OK
S6.001 S-Tank-ND3 15 Winter 30 +0% 36.585 -0.180 0.000 0.09 11.1 OK*
S7.000 S1-1 15 Winter 30 +0% 36.943 -0.237 0.000 0.10 8.3 OK
S8.000 S-ExMH 13a 15 Winter 30 +0% 100/15 Summer 37.067 -0.083 0.000 0.41 7.3 OK
$9.000 S11 15 Winter 30 +0% 100/15 Summer 37.040 -0.035 0.000 0.13 1.9 OK
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240 Blackfriars Road
London

SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019

File SURFACE WATER MODEL.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

PN

S8
s7
S10

S7.
S7.
S7.
S4.
s4.
S4.
s4.
S4.

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

US/MH
Name

S1-15

S1-2
S-ExMH 10
S1-3

S1-4
S-Tank-ND1
S—-Tank
S1-9
S-ExMH 19
S-ExMH 21
S-ExMH 21la

15
15
15
15
15
15
60
60
60
30
30

30 year Return Period Summary of

Critical Results by Maximum Level

(Rank 1)

for Storm

Storm

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

30
30
30
30
30
30
30
30
30
30
30

Return Climate
Period Change

First (X)
Surcharge

30/15
100/15
30/15

100/15

30/30
30/15

Summer
Winter
Summer

Summer

Summer
Winter

First (Y) First (Z) Overflow
Overflow Act.

Flood

Water Surcharged Flooded

Level

(m)

37.
36.
36.
36.
36.
36.
36.
36.
34.
34.
33.

036
878
828
828
705
572
135
135
225
052
707

Depth

(m)

0

-0.

0.
-0.
-0.

-0

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

.026
172
008
197
145
.268
095
145
065
065
064

Volume
(m3)

el elNelNelNeNeNeNe e Ne Nej

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

Cap.

[elNelNeolNelNelNeNeo oo e N

.12
.38
.04
.44
.69
.18
.13
.05
.61
.61
.62

(1/s)

Pipe
Flow / Overflow Flow
(1/s) Status

17.
29.

0.
56.
60.
60.
15.
14.
14.
15.
15.

SURCHARGED
OK
SURCHARGED
OK

OK

OK*
SURCHARGED
SURCHARGED
OK

OK

OK

W W oW oW WOWN U O I I

Level
Exceeded
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240 Blackfriars Road OUR TOWN HALL
London COURTYARD

SE1 8NW PROPOSED LEVELS
Date 01/08/2019 Designed by CO
File SURFACE WATER MODEL.MDX Checked by LS
Micro Drainage Network 2018.1

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

Simulation Criteria

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

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.361 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON
DTS Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880, 4320,
5760, 7200, 8640, 10080
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status

S4.000 S1-6 15 Winter 100 +40% 37.218 -0.132 0.000 0.03 1.1 OK
S5.000 S1-5 15 Winter 100 +40% 36.908 -0.292 0.000 0.11 13.1 OK
S4.001 S1-7 15 Winter 100 +40% 36.785 -0.295 0.000 0.10 18.9 OK
S4.002 S-Tank-ND4 120 Winter 100 +40% 36.650 -0.190 0.000 0.02 6.5 OK*
S6.000 S1-8 15 Winter 100 +40% 37.094 -0.156 0.000 0.21 20.3 OK
S6.001 S-Tank-ND3 120 Winter 100 +40% 36.651 -0.114 0.000 0.06 7.0 OK*
S7.000 S1-1 15 Winter 100 +40% 37.067 -0.113 0.000 0.17 14.5 OK
S8.000 S-ExMH 13a 15 Winter 100 +40% 100/15 Summer 37.424 0.274 0.000 0.63 11.4 SURCHARGED
$9.000 S11 15 Winter 100 +40% 100/15 Summer 37.375 0.300 0.000 0.28 4.1 SURCHARGED

Level
Exceeded
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240 Blackfriars Road
London

SE1 8NW

OUR TOWN HALL
COURTYARD
PROPOSED LEVELS

Date 01/08/2019
File SURFACE WATER MODEL.MDX Checked by LS

Designed by CO

Micro Drainage

Network 2018.1

PN

S8
s7
S10

S7.
S7.
S7.
S4.
s4.
S4.
s4.
S4.

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

US/MH
Name

S1-15

S1-2
S-ExMH 10
S1-3

S1-4
S-Tank-ND1
S—-Tank
S1-9
S-ExMH 19
S-ExMH 21
S-ExMH 21la

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

Storm

15
15
15
15
15
120
120
120
180
15
15

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Water Surcharged Flooded Pipe
Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
100 +40% 30/15 Summer 37.371 0.361 0.000 1.73 27.3 SURCHARGED
100 +40% 100/15 Winter 37.062 0.012 0.000 0.59 46.4 SURCHARGED
100 +40% 30/15 Summer 36.957 0.137 0.000 0.12 1.3 SURCHARGED
100 +40% 36.958 -0.067 0.000 0.74 93.8 OK
100 +40% 100/15 Summer 36.876 0.026 0.000 1.08 94 .7 SURCHARGED
100 +40% 36.652 -0.188 0.000 0.12 38.6 OK*
100 +40% 30/30 Summer 36.650 0.610 0.000 0.14 16.8 SURCHARGED
100 +40% 30/15 Winter 36.651 0.661 0.000 0.05 15.0 SURCHARGED
100 +40% 34.225 -0.065 0.000 0.62 15.0 OK
100 +40% 34.068 -0.049 0.000 0.76 19.9 OK
100 +40% 33.722 -0.049 0.000 0.78 20.0 OK

Level
Exceeded
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

[ O N I O O B 3

e e et

PN

.000
.001
.002
.003
.004
.005
.006
.007
.008
.009

Length
(m)

.784
.770
20.
41.
26.
.511

111
642
927

2.835

o PR

.205
.581
772

O O O OO OO o oo

Existing Network Details for Existing
Fall Slope I.Area T.E. Base k HYD
(m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT
.018 99.1 0.001 5.00 0.0 0.600 o
.038 99.2 0.008 0.00 0.0 0.600 o
.201 100.1 0.005 0.00 0.0 0.600 o
.290 143.6 0.090 0.00 0.0 0.600 o
.283 95.1 0.036 0.00 0.0 0.600 o
.025 100.4 0.000 0.00 0.0 0.600 o
.358 7.9 0.000 0.00 0.0 0.600 o
.152 7.9 0.000 0.00 0.0 0.600 o
.016 98.8 0.011 0.00 0.0 0.600 o
.068 99.6 0.000 0.00 0.0 0.600 o
Network Results Table

PN US/IL X I.Area £ Base Vel Cap
(m) (ha) Flow (1/s) (m/s) (1/s)

E-1.000 37.257 0.001 0.0 1.31 52.
E-1.001 37.239 0.009 0.0 1.31 52.
E-1.002 37.201 0.014 0.0 1.31 52.
E-1.003 37.000 0.104 0.0 1.09 43.
E-1.004 36.710 0.140 0.0 1.34 53.
E-1.005 36.425 0.140 0.0 1.30 51.
E-1.006 36.400 0.140 0.0 2.76 21.
E-1.007 36.042 0.140 0.0 2.76 21.
E-1.008 35.890 0.151 0.0 1.01 17.
E-1.009 35.874 0.151 0.0 1.01 17.

W W JJWVWWwwobNDN

DIA
(mm)

225
225
225
225
225
225
100
100
150
150

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

Manhole Schedules for Existing

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)
PIPE B|38.100|0.843| Sealed Manhole 1200 E-1.000 37.257 225
BEND1 | 38.160]0.921 Junction E-1.001 37.239 225|E-1.000 37.239 225
BEND2 | 38.160]0.959 Junction E-1.002 37.201 225 E-1.001 37.201 225
MH27|38.160|1.160 Open Manhole 1200| E-1.003 37.000 225|E-1.002 37.000 225
MH28|38.170|1.460 Open Manhole 1200| E-1.004 36.710 225 E-1.003 36.710 225
BEND3 | 38.160|1.735 Junction E-1.005 36.425 225|E-1.004 36.427 225 2
MH29|38.160|1.760 Open Manhole 1200| E-1.006 36.400 100| E-1.005 36.400 225
BEND4 | 38.120]2.078 Junction E-1.007 36.042 100|E-1.006 36.042 100
MH30|38.120|2.230 Open Manhole 1200| E-1.008 35.890 150| E-1.007 35.890 100
BENDS5 | 40.380|4.506 Junction E-1.009 35.874 150| E-1.008 35.874 150
Public Sewer|40.380|4.574 Open Manhole 0 OUTFALL E-1.009 35.806 150
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

PN

.000
.001
.002
.003
.004
.005
.006
.007
.008

E‘JE"JE‘JE"JETJD’JE‘JD’JE‘J
PR R R R R R R R

PN

.000
.001
.002
.003
.004
.005
.006
.007
.008

E‘JE"JE‘JE"JETJD’JE‘JD’JE‘J
PR R R R R R R R

Hyd
Sect

Length

O O 0O O O O 0O 0 O

(m)

[N

.784
.770
20.
41.
26.
.511
.835
.205
.581

111
642
927

(mm)

Diam

225 PI

PIPELINE SCHEDULES for Existing

Upstream Manhole

MH C.Level I.Level D.Depth
(m)

Name

PE B

225 BEND1
225 BEND2

225
225

MH27
MH28

225 BEND3

100

MH29

100 BEND4

150

Slope
(1:X)

99.
99.
100.
143.
95.
100.

0 OV O RFEORFE DN

98.

MH30

MH
Name

BEND1
BEND2
MH27
MH28
BEND3
MH29
BEND4
MH30
BENDS

38.
38.
38.
38.
38.
38.
38.
38.
38.

100
160
160
160
170
160
160
120
120

(m)

37.
37.
37.
37.
36.
36.
36.
36.
35.

257
239
201
000
710
425
400
042
890

(m)

.696
.734
.935
.235
.510
.660
.978
.080

NRFRPRPRPRPR PR OOOO

Downstream Manhole

C.Level I.Level D.Depth
(m)

38.
38.
38.
38.
38.
38.
38.
38.
40.

160
160
160
170
160
160
120
120
380

(m)

37.
37.
37.
36.
36.
36.
36.
35.
35.

239
201
000
710
427
400
042
890
874

(m)

.696
.734
.935
.235
.508
.535
.978
.130
.356

N N e e e ===

MH
Connection

.618 Sealed Manhole

Junction
Junction
Open Manhole
Open Manhole
Junction
Open Manhole
Junction
Open Manhole

MH
Connection

Junction
Junction
Open Manhole
Open Manhole
Junction
Open Manhole
Junction
Open Manhole
Junction

MH DIAM.,
(mm)

MH DIAM.,
(mm)

L*W

1200

1200

1200

1200

1200

L*W

1200
1200

1200

1200
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

PIPELINE SCHEDULES for Existing

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
E-1.009 o 150 BEND5 40.380 35.874 4.356 Junction
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
E-1.009 6.772 99.6 Public Sewer 40.380 35.806 4.424 Open Manhole 0
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240 Blackfriars Road OUR TOWN HALL

London MOAT DRAINAGE

SE1 8NW EXISTING LEVELS

Date 01/08/2019 Designed by CO

File NETWORK 4 .MDX Checked by LS

Micro Drainage Network 2018.1

Area Summary for Existing

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
1.000 User - 100 0.001 0.001 0.001
1.001 - - 100 0.008 0.008 0.008
1.002 - - 100 0.005 0.005 0.005
1.003 - - 100 0.090 0.090 0.090
1.004 - - 100 0.036 0.036 0.036
1.005 - - 100 0.000 0.000 0.000
1.006 - - 100 0.000 0.000 0.000
1.007 - - 100 0.000 0.000 0.000
1.008 - - 100 0.011 0.011 0.011
1.009 - - 100 0.000 0.000 0.000
Total Total Total
0.151 0.151 0.151

Free Flowing Outfall Details for Existing

Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
E-1.009 Public Sewer 40.380 35.806 0.000 0 0
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240 Blackfriars Road OUR TOWN HALL
London MOAT DRAINAGE
SE1 8NW EXISTING LEVELS W"
Date 01/08/2019 Designed by CO
File NETWORK 4 .MDX Checked by LS
Micro Drainage Network 2018.1
Simulation Criteria for Existing
Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (1/s) 0.000 Flow per Person per Day (l/per/day) 0.000
Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m3/ha Storage 2.000 Output Interval (mins) 1

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Return Period (years) 2 Ratio R 0.358 Cv (Winter) 0.840
Region England and Wales Profile Type Summer Storm Duration (mins) 30
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240 Blackfriars Road OUR TOWN HALL

London MOAT DRAINAGE

SE1 8NW EXISTING LEVELS

Date 01/08/2019 Designed by CO

File NETWORK 4 .MDX Checked by LS

Micro Drainage Network 2018.1

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

Simulation Criteria

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

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

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.359 Cv (Winter) 0.840

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

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880,

4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0o, 0, O

OK

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
E-1.000 PIPE B 15 Winter 2 +0% 100/15 Summer 37.270 -0.212 0.000 0.01 0.2
E-1.001 BEND1 15 Winter 2 +0% 37.268 -0.196 0.000 0.04 1.2

OK*
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240 Blackfriars Road OUR TOWN HALL
London MOAT DRAINAGE
SE1 8NW EXISTING LEVELS
Date 01/08/2019 Designed by CO
File NETWORK 4 .MDX Checked by LS
Micro Drainage Network 2018.1

2 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Existing

US/MH Level
PN Name Exceeded

E-1.000 PIPE B
E-1.001 BEND1
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240 Blackfriars Road OUR TOWN HALL

London MOAT DRAINAGE

SE1 8NW EXISTING LEVELS

Date 01/08/2019 Designed by CO

File NETWORK 4 .MDX Checked by LS

Micro Drainage Network 2018.1

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

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s)
E-1.002 BEND2 15 Winter 2 +0% 37.229 -0.197 0.000 0.04 1.9
E-1.003 MH27 15 Winter 2 +0% 30/15 Summer 37.090 -0.135 0.000 0.33 13.5
E-1.004 MH28 15 Winter 2 +0% 30/15 Summer 36.804 -0.131 0.000 0.36 18.0
E-1.005 BEND3 15 Winter 2 +0% 2/15 Winter 36.652 0.002 0.000 0.52 15.5
E-1.006 MH29 15 Winter 2 +0% 2/15 Summer 36.649 0.149 0.000 0.89 14.9
E-1.007 BEND4 60 Winter 2 +0% 36.142 0.000 0.000 1.03 11.2
E-1.008 MH30 15 Winter 2 +0% 2/15 Summer 36.080 0.040 0.000 1.45 15.8
E-1.009 BEND5 15 Winter 2 +0% 35.991 -0.033 0.000 0.96 15.8
US/MH Level
PN Name Status Exceeded

-1.002 BEND2 OK*

-1.003 MH27 OK

-1.004 MH28 OK

.005 BEND3 SURCHARGED*
.006 MH29 SURCHARGED
.007 BEND4 SURCHARGED*
.008 MH30 SURCHARGED
.009 BENDS OK*

mmmmtﬁmmm
[ e e R e
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240 Blackfriars Road OUR TOWN HALL
London MOAT DRAINAGE
SE1 8NW EXISTING LEVELS
Date 01/08/2019 Designed by CO
File NETWORK 4 .MDX Checked by LS
Micro Drainage Network 2018.1

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

Simulation Criteria

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

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

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv (Summer) 0.750
Region England and Wales Ratio R 0.359 Cv (Winter) 0.840

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

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880,

4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0o, 0, O

OK

Water Surcharged Flooded Pipe
US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s) Status
E-1.000 PIPE B 15 Winter 30 +0% 100/15 Summer 37.325 -0.157 0.000 0.02 0.7
E-1.001 BEND1 15 Winter 30 +0% 37.330 -0.134 0.000 0.10 2.8

OK*
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240 Blackfriars Road OUR TOWN HALL
London MOAT DRAINAGE
SE1 8NW EXISTING LEVELS
Date 01/08/2019 Designed by CO
File NETWORK 4 .MDX Checked by LS
Micro Drainage Network 2018.1

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Existing

US/MH Level
PN Name Exceeded

E-1.000 PIPE B
E-1.001 BEND1
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240 Blackfriars Road

London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

]
2

.002
.003
.004
.005
.006
.007
.008
.009

mmmmtﬁmmm
e e i i

30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Existing

US/MH
Name

BEND2
MH27
MH28

BEND3
MH29

BEND4
MH30

BENDS

Storm

15
15
15
30
15
180
15
30

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

30
30
30
30
30
30
30
30

Return Climate
Period Change

Water Surcharged Flooded
Depth

First (X) First (Y) First (2) Overflow Level
Surcharge Flood Overflow Act. (m)
37.330
30/15 Summer 37.332
30/15 Summer 37.289
2/15 Winter 36.652
2/15 Summer 37.233
36.142
2/15 Summer 36.184
36.024
US/MH Level
PN Name Status Exceeded
E-1.002 BEND2 OK*
E-1.003 MH27 SURCHARGED
E-1.004 MH28 SURCHARGED
E-1.005 BEND3 SURCHARGED*
E-1.006 MH29 SURCHARGED
E-1.007 BEND4 SURCHARGED*
E-1.008 MH30 SURCHARGED
E-1.009 BEND5 SURCHARGED*

(m)

-0

O O O O O o o

.096
.107
.354
.002
.733
.000
.144
.000

Volume
(m3)

O O O O O O O o

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

Cap.

H P ORFr O O O O

.08
.74
.63
.69
.23
.96
.97
.28

Pipe
Flow / Overflow Flow
(1/s) (1/s)

4.
30.
30.
20.
20.
10.
21.
20.

O > D U1 oy O U
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240 Blackfriars Road
London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage Network 2018.1

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

Simulation Criteria

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

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

Synthetic Rainfall Details
Rainfall Model FSR M5-60 (mm) 18.000 Cv
Region England and Wales Ratio R 0.359 Cv

0.750
0.840

(Summer)
(Winter)

300.0 DTS Status ON Inertia Status OFF
Fine DVD Status OFF

Margin for Flood Risk Warning (mm)
Analysis Timestep

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440, 2160, 2880,

4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0o, 0, O

Water Surcharged Flooded Pipe

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow / Overflow Flow

PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap. (1/s) (1/s)
E-1.000 PIPE B 15 Winter 100 +0% 100/15 Summer 37.662 0.180 0.000 0.06 1.7
E-1.001 BEND1l 30 Winter 100 +0% 37.464 0.000 0.000 0.10 3.1
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240 Blackfriars Road OUR TOWN HALL

London MOAT DRAINAGE

SE1 8NW EXISTING LEVELS

Date 01/08/2019 Designed by CO

File NETWORK 4 .MDX Checked by LS

Micro Drainage Network 2018.1

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

US/MH Level
PN Name Status Exceeded

E-1.000 PIPE B SURCHARGED*
E-1.001 BEND1l SURCHARGED*
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240 Blackfriars Road

London
SE1 8NW

OUR TOWN HALL
MOAT DRAINAGE
EXISTING LEVELS

Date 01/08/2019
File NETWORK 4.MDX

Designed by CO
Checked by LS

Micro Drainage

Network 2018.1

]
2

.002
.003
.004
.005
.006
.007
.008
.009

mmmmtﬁmmm
e e e e

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Existing

US/MH
Name

BEND2
MH27
MH28

BEND3
MH29

BEND4
MH30

BENDS

Storm

30
15
15
120
15
180
15
120

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Return Climate

Period Change

100
100
100
100
100
100
100
100

Water Surcharged Flooded
Depth

First (X) First (Y) First (2) Overflow Level
Surcharge Flood Overflow Act. (m)
37.426
30/15 Summer 37.657
30/15 Summer 37.608
2/15 Winter 36.652
2/15 Summer 37.543
36.142
2/15 Summer 36.244
36.024
US/MH Level
PN Name Status Exceeded
E-1.002 BEND2 SURCHARGED*
E-1.003 MH27 SURCHARGED
E-1.004 MH28 SURCHARGED
E-1.005 BEND3 SURCHARGED*
E-1.006 MH29 SURCHARGED
E-1.007 BEND4 SURCHARGED*
E-1.008 MH30 SURCHARGED
E-1.009 BEND5 SURCHARGED*

(m)

O O O O O O o

.000
.432
.673
.002
.043
.000
.204
.000

Volume
(m3)

O O O O O O O o

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

Cap.

NP OOO O

.10
.80
.64
.57
.37
.25
.21
.08

Pipe
Flow / Overflow Flow
(1/s) (1/s)

5.
33.
31.
17.
22.
13.
24.
17.

~ O Ul J O DN
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Lisa Sawyer

From: O'Brien, Neil <Neil.O'Brien@uuplc.co.uk>

Sent: 26 July 2019 09:44

To: Lisa Sawyer; Wastewater Developer Services

Subject: RE: REPEAT 2: Manchester Town Hall and Albert Square Redevelopment -
4200019060

Dear Customer

Thank you for your email of 12/7/19 in relation to United Ultilities’ initial Pre Development Enquiry response.
United Ultilities have no objection to you continuing to exercise your rights under the Water Industry Act and
continue draining your existing building and associated court yard to the public sewer.

You only need to apply for a S106 Sewer Connection if the you are building a new premises (a part 1) or

actually working on the public sewer itself (a part 2). As the work is to a private drain for an existing building
there is no need for a s106 application

If you require any further guidance please follow http://www.unitedutilities.com/builders-developers.aspx

If you need a make further enquiry relating to this matter please send your enquiry to
WastewaterDeveloperServices@uuplc.co.uk Please quote your reference number

Please Note:- enquiries sent to any other United Utilities e-mail address will be deleted

Please note, should you intend to enter into an adoption agreement with UU and although your proposal may comply with the
principal strategy set out in the advice above, we do reserve the right to request changes to any future design proposals put
forward for adoption, as we need to be sure that the proposals meet the requirements of Sewers for Adoption and UU Asset
Standards. Any design proposals should take in to consideration long term operability whilst also offering cost effectiveness for
the life of the assets. Where a developer would like to progress a Section 104 Agreement, it must be emphasised that any works
commenced on site on the basis of the Pre-Development Enquiry Advice without an approved S104 technical assessment will be
at the Designers/ Developers own risk and may be subject to change. Please be aware that on site drainage must be designed in
accordance with Building Regulations, National Planning Policy, Planning Conditions and local flood authority guidelines, we
would recommend that you laise and make suitable agreements with the relevant statutory bodies.

Regards,

Developer Services

From: Lisa Sawyer [mailto:Lisa.Sawyer@ramboll.co.uk]

Sent: 12 July 2019 17:55

To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>; O'Brien, Neil
<Neil.O'Brien@uuplc.co.uk>

Subject: FW: REPEAT 1: Manchester Town Hall and Albert Square Redevelopment - 4200019060

Neil
Conscious that the response below was over 6 months ago please can you confirm that your advice below still
stands.



The project is now being split in regards to planning approval with an enabling works package to install the drainage
beneath the courtyard of the Town Hall first. | have therefore attached the latest design information for the
enabling works package (which is currently in for planning) indicating the existing outfall locations which we propose
to utilise. Surface water is to discharge into the Princess Street sewer via the existing 150mm connection from the
courtyard drainage and foul water into the Lloyd Street sewer. The LLFA are requiring from us your response in
order to discharge the planning condition.

Can you please confirm if we are required to complete an $106 agreement for this. Assuming we get planning the
works are hoping to start in the next few months.

Kind regards
Lisa Sawyer
Director, Team Leader Highways North

D +44 7896227086
lisa.sawyer@ramboll.co.uk

Ramboll UK Limited Registered in England & Wales Company No: 03659970
Registered office: 240 Blackfriars Road, London SE1 8NW

From: O'Brien, Neil

Sent: 15 October 2018 10:51

To: Lisa Sawyer <Lisa.Sawyer@ramboll.co.uk>; Wastewater Developer Services
<WastewaterDeveloperServices@uuplc.co.uk>

Subject: REPEAT 1: Manchester Town Hall and Albert Square Redevelopment - 4200019060

Dear Customer
Thank you for your email of 1/10/18 in relation to my initial Pre Development Enquiry response.

You will only need to enter into a build over agreement if the structure to be constructed is subject to part H4 of the
Building Regulations.

UU would not object to the existing hardstanding areas and the existing building continuing to drain to the public
sewer

If you require any further guidance please follow http://www.unitedutilities.com/builders-developers.aspx

If you need a make further enquiry relating to this matter please send your enquiry to
WastewaterDeveloperServices@uuplc.co.uk Please quote your reference number

Please Note:- enquiries sent to any other United Utilities e-mail address will be deleted

Please note, should you intend to enter into an adoption agreement with UU and although your proposal may comply with the
principal strategy set out in the advice above, we do reserve the right to request changes to any future design proposals put
forward for adoption, as we need to be sure that the proposals meet the requirements of Sewers for Adoption and UU Asset
Standards. Any design proposals should take in to consideration long term operability whilst also offering cost effectiveness for
the life of the assets. Where a developer would like to progress a Section 104 Agreement, it must be emphasised that any works
commenced on site on the basis of the Pre-Development Enquiry Advice without an approved S104 technical assessment will be
at the Designers/ Developers own risk and may be subject to change. Please be aware that on site drainage must be designed in
accordance with Building Regulations, National Planning Policy, Planning Conditions and local flood authority guidelines, we
would recommend that you laise and make suitable agreements with the relevant statutory bodies.

Regards,



Developer Services

From: Lisa Sawyer [mailto:Lisa.Sawyer@ramboll.co.uk]

Sent: 01 October 2018 09:50

To: O'Brien, Neil ; Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Subject: RE: Manchester Town Hall and Albert Square Redevelopment - 4200019060

Hi Neil

This scheme is developing and we are now at a position to confirm our likely discharge points to the public sewer
network and design of the proposed scheme in Albert Square

As the programme of works is quite long and it may be some time before a S106 agreements are issued | wanted to
ensure | kept United Utilities updated with our proposals in case you had any comments.

Attached are sketches which indicate the existing drainage systems for both the building, Albert Square and
surrounding highways within the redline boundary. It is proposed to reuse the existing connections to the public
sewer and the locations are indicated on these sketches. Some surface water attenuation will be provided but it is
not possible to all areas within the redline boundary and this strategy has been agreed with the LLFA.

Please confirm if you have any queries at this time in regards to the strategy indicated on the attached.

| have also attached a part completed “Building over a public sewer” enquiry form to enable a discussion to be had
on building over existing public sewers. It is not proposed to construct major structural works but there are new
ramps, steps, anti-terrorism retractable bollards with potential large foundations and landscaping with large trees
proposed on top of the public sewers or within the easement of the sewers therefore | need advice at this stage if
the current scheme is acceptable to United Utilities or what would need to be amended to make the scheme work.
There are also sketches attached to indicate the locations of these over the existing public sewers.

Your earliest response would be appreciated and if you require additional information please advise.

Kind regards
Lisa Sawyer
Associate, Infrastructure & Highways

D +44 7896227086
lisa.sawyer@ramboll.co.uk

Ramboll UK Limited Registered in England & Wales Company No: 03659970
Registered office: 240 Blackfriars Road, London SE1 8NW

From: O'Brien, Neil

Sent: 07 December 2017 10:24

To: Lisa Sawyer <Lisa.Sawyer@ramboll.co.uk>; Wastewater Developer Services
<WastewaterDeveloperServices@uuplc.co.uk>

Subject: RE: Manchester Town Hall and Albert Square Redevelopment - 4200019060

Dear Customer

We have carried out an assessment of your application which is based on the information provided; this pre
development advice will be valid for 12 months



Foul will be allowed to drain to the public combined sewer network at an unrestricted rate. The connection(s) to the
public sewer can be at a point(s) convenient to yourself

Surface water from the building and associated land can drain to the public sewer network at an unrestricted rate.
The connection(s) to the public sewer can be at a point(s) convenient to yourself

United Utilities are not obliged to accept run-off from highways (highway drainage) to the public sewer network.
Please drain any new sections of highway without recourse to the public sewer network.

If you require any further guidance please follow http://www.unitedutilities.com/builders-developers.aspx

If you need a make further enquiry relating to this matter please send your enquiry to
WastewaterDeveloperServices@uuplc.co.uk Please quote your DEXXXX/42XXXXXXX?GEXXXX reference number

Please Note:- enquiries sent to any other United Utilities e-mail address will be deleted.

Connection Application

Although we may discuss and agree discharge points & 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 ultimatley 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

http://www.unitedutilities.com/connecting-public-sewer.aspx

Please be aware that on site drainage must be designed in accordance with Building Regulations, National Planning
Policy, Planning Conditions and local flood authority guidelines, we would recommend that you laise and make
suitable agreements with the relevant statutory bodies.

Regards
Neil O’Brien

Developer Engineer
Developer Services and Planning

From: Lisa Sawyer [mailto:Lisa.Sawyer@ramboll.co.uk]

Sent: 22 November 2017 15:00

To: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Subject: Manchester Town Hall and Albert Square Redevelopment

To whom it may concern

Please find attached a completed predevelopment enquiry which we have submitted to begin engagement on
drainage discharge for the works being undertaken on the Manchester Town Hall refurbishment and works within
Albert Square.

It is believed that the vast majority of the foul drainage and surface water roof drainage from Manchester Town Hall
drains into the existing 640x480 combined sewer within Princess Street with a drainage connection also connecting
into the combined sewer within Lloyd Street.



We believe that as part of the Metrolink Second City Crossing works two 375mm stubs were proposed to be
provided and internal lining works undertaken to mitigate any future problems with the sewers located directly
underneath tram tracks in preparation for the proposed works to the Town Hall and Albert Square. We are
struggling however to obtain any information on this and we believe these works may not have been actually
undertaken? | have a pdf copy (although it is unreadable) of a United Utilities drawing reference
MISC/80030937/03/11/2300, see attached. Do you have any information on this to help inform a decision on
proposed outfall locations?

It is not exactly clear yet what changes will be made within the Town Hall although it is expected that the majority of
the building will be kept as offices (albeit it increased number of personnel) with increased kitchen and toilet
facilities. The total proposed foul flow could be in the region of 20l/s.

It is unlikely that we will propose any new foul connections into the 1500mm diameter sewer in Albert Square due
to the existing lightwells located between the Town Hall and the existing sewer. If possible the existing
infrastructure will be utilised however the size of the connections (believed to be 150mm and 100mm) may not be
adequate for the increased flows so either an upgrade of these will be required (tunnel bored under the tram line)
or additional connection locations will be required.

In regards to surface water it is believed that this is also collected and discharged into the combined public sewers
surrounding the site. It is believed that there are direct connections from the perimeter rainwater downpipes from
the building and collection of the internal rainwater pipes which discharge into Princess Street. It is also believed the
northern section of Albert Square discharges into the combined sewer in Princess Street but further connectivity
surveys are required to identify where the remainder of the area ends up. Highway drainage is also assumed to
discharge into the public sewer.

We will be in discussion with the Lead Local Flood Authority also who are likely to put restrictions on discharge of
surface water from the site, however it would be useful to understand the sewers which are most vulnerable and
where your preference would be on discharge for both Albert Square and the town hall building (foul and surface
water). | have attached a sketch indicating the current thoughts on surface area split between that which can be
attended and that which is likely to have to stay unattenuated.

A below ground CCTV survey is due in January/February to provide us with the connectivity/capacity confirmation
we require to move the design forward. However we are required to give some initial advice to our client and design
team on your thoughts regarding discharge and advise on the public sewer capacities within the vicinity of the site
before Christmas if possible.

Yours sincerely
Lisa Sawyer

BEng (Hons) CEng MICE
Associate
Infrastructure & Highways

M +44 7896227086
Lisa.Sawyer@ramboll.co.uk

Connect with us

Ramboll

2nd Floor, The Exchange
St. John Street

Chester

CH1 1DA

United Kingdom



www.ramboll.co.uk

Ramboll UK Limited Registered in England & Wales Company No: 03659970
Registered office: 240 Blackfriars Road, London SE1 8NW

Ramboll UK Limited is Registered in England and Wales. Registration No. 03659970 Registered Office: 240 Blackfriars
Road, London SE1 8NW T +44 (0)20 7631 5291

EMGateway3.uuplc.co.uk made the following annotations

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
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www.unitedutilities.com/subsidiaries
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