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1 RIBA STAGE 4 DRAINAGE STRATEGY 

1.1 BACKGROUND 

1.1.1. Following the submission of a hybrid planning application in April 2020, planning approval (with 
conditions) was granted for Crown Street Zone 2 in August 2020. The planning conditions which relate 
to foul and surface water drainage are as follows: 

 Condition (6) - Foul and surface water shall be drained on separate systems. 

 Condition (14) - Prior to the commencement of development within Phase A, details of surface 
water  drainage works in accordance with Non-Statutory Technical Standards for Sustainable 
Drainage Systems (March 2015), or any subsequent replacement national standards, shall be 
submitted to and approved in writing by the City Council as local planning  authority. The 
approved scheme shall be implemented before first occupation of Phase A. The details shall 
include the following information: 

 Details of surface water attenuation that offers a reduction in surface water runoff rate 
to 49.4 l/s; 

 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. 
Hydraulic calculation of the proposed drainage system; 

 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;  

 Information to demonstrate that the designed system performs at all phases of a 
phased development and links together to form an effective system during each phase 
as well as on final completion;  

 Hydraulic calculation of the proposed drainage system; 

 Construction details of flow control and SuDS elements. 

1.1.2. The proposed drainage strategy which was submitted by WSP for planning as part of a flood risk 
assessment and drainage report (Ref: 70064035/FRA/001) has been developed further since 
submission of the planning application. 

1.1.3. The purpose of this Stage 4 Drainage Strategy Report is to capture the developed design and provide 
all necessary up to date drawings and calculations to Manchester City Council in order that planning 
conditions (6) and (14) can be discharged. 
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1.2 DISPOSAL OF SURFACE WATER 

1.2.1. The proposed drainage design has been carried out in due cognisance of the Non Statutory Technical 
Standards for Sustainable Drainage Systems (March 2015) and all other relevant national or local 
policy or guidance documents. 

1.2.2. The method for removal of surface water from the site was selected in accordance with the hierarchy 
outlined in Building Regulations Part H as summarised below: 

 Infiltration to the ground 
 Discharge to a watercourse 
 Connection to a surface water sewer 
 Connection to a combined sewer 

1.2.3. Soakaways / other infiltration techniques were not considered to be suitable for the site given to the 
significant constraints spatially to accommodate soakaways.  

1.2.4. A connection directly to the nearest watercourse, the River Medlock, was not considered to be feasible 
due to the distance from the watercourse and the disruption that would be caused to local highway 
networks if a new drain was laid from the site directly to the River Medlock. 

1.2.5. Discharging runoff generated from the site to a surface water sewer or highway drain was considered 
was also considered but it was concluded and agreed with United Utilities (UU) that connections to 
the existing combined public sewer would be the most practical way to discharge surface water from 
the site.  

1.3 SUDS  

1.3.1. The provision of Sustainable Urban Drainage Systems (SUDS) has been considered and is to be 
incorporated into the site in the form of a blue roof attenuation system and filter drains along with 
below ground attenuation tanks and a small area of sedum (green) roof. 

1.3.2. The most significant change in the surface water drainage strategy from when the planning application 
was submitted in April 2020 is that the originally proposed permeable pavement has now been 
changed to a blue roof system as instructed by the client (Renaker Build Ltd). 

1.3.3. It is also noted that the development proposals include significant areas of soft landscaping and tree 
planting which will help to reduce the overall volume of water that discharges to the public sewer 
through evaporation. 

1.4 GENERAL STRATEGY – POINTS OF CONNECTION 

1.4.1. For details of the Stage 4 drainage proposals for the site, reference should be made to the WSP 
Drainage Layout Z1-WSP-G580-PL-XX-DR01 along with SuDS details drawing Z1-WSP-G580-DE-
XX-DR02, which are appended this report. 

1.4.2. The drainage strategy submitted for planning was subject to a client requirement that each phase of 
the development should have standalone foul and surface water drainage systems that work 
independently of other phases and do not cross land or buildings associated with other phases. This 
is no longer applicable and where considered to be the most practicable approach, the surface water 
drainage systems for individual phases have been combined and legal access rights have been 
sought so that foul and surface water pipework can now cross land associated with other phases.  
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1.4.3. The above change to the client’s original brief does not hinder or impede the ability of designed 
systems to perform at all phases of a phased development and / or link together to form an effective 
system during each phase as well as on final completion.  

1.4.4. The proposed blue roof system which takes runoff from phases A, B and C will be constructed during 
Phase A and the necessary infrastructure including inspection chambers and spurs for future 
connections from phase B externals and Phase C school building. 

1.4.5. The updated surface water drainage strategy across the development can be summarised as follows: 

PHASE A RESIDENTIAL TOWER (C4) & PHASE C SCHOOL BUILDING ALONG WITH 
PHASE A & B EXTERNAL AREAS / PUBLIC REALM 

 It is proposed that surface water runoff generated from the Phase A and Phase C buildings along 
with runoff from the Phases A and B external areas will be drained to a blue roof surface water 
attenuation system located on the basement capping slab beneath the proposed public realm and 
vehicle drop area, at the lowest capping slab level of 32.040m AOD. The blue roof system will 
have 6 No. 100 mm diameter outlets which vertically penetrate the basement capping slab and 
each of these will have a flow control device to restrict discharge rates from the blue roof system 
to those presented in Table 1-2 – Maximum Peak Surface Water Runoff Rates. The blue roof 
outlet pipework will be conveyed at high level within the basement public car park and be 
discharged via 2 No. 150 mm diameter back drop connections to a new manhole MH C01 which 
is to be constructed on the existing 375mm diameter combined public sewer in Silvercroft Street.  

PHASE B TOWER (C5) & PODIUM 

 It is proposed that surface water runoff generated from the Phase B (C5 Tower) will be drained to 
a below ground Geo Cellular surface water attenuation tank located at the southern end of the 
rear access road in an area of soft dig off the basement structure. Surface water from Tower C5 
and podium will discharge into the attenuation tank via 2 No. 225mm diameter horizontal 
connections from the C5 basement. The below ground attenuation tank will have a flow control 
device to restrict discharge rates from the tank to those presented in Table 1-2 – Maximum Peak 
Surface Water Runoff Rates. The outlet from the tank will discharge directly to MH C02 which is 
to be constructed on the existing 600mm (h) x 450mm (w) combined public sewer which crosses 
the site upstream of UU MH 1105 and which is to be abandoned upstream of new MH C02 as 
approved by United Utilities. 

SERVICE YARD (REAR ACCESS ROAD)  

 It is proposed that surface water runoff captured from the rear access road will be discharged to a 
filter drain / trench that will be used to convey (as well as treat and partially attenuate) the runoff 
to a downstream flow control chamber, which will restrict discharge rates from the filter drain 
system to those presented in Table 1-2 – Maximum Peak Surface Water Runoff Rates into MH 
C02 which is to be constructed on the existing 600mm (h) x 450mm (w) combined public sewer 
which crosses the site upstream of UU MH 1105 and which is to be abandoned upstream of new 
MH C02 as agreed by United Utilities. A second below ground Geo Cellular attenuation tank will 
be installed at the southern end of the rear access road to provide the required additional storage 
in the drainage system serving the rear access road.  
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ENTRANCE TO MULTI-STOREY CAR PARK 

 It should be noted that due to the minimal depth of build up over the basement capping slab at 
the junction of Silvercroft Street (approx. 300mm), it is not possible install a conventional 
drainage system in this area with a connection into the blue roof system and discharge to the 
public sewer via a flow control device. It is therefore proposed that this area, which is 
approximately 310 square metres, will drain into existing highway gullies in Silvercroft Street and 
discharge to the public sewer unattenuated. The flow rate from this area has been calculated 
using the Rational Method with a rainfall intensity of 50 mm/hr. The total flow which will discharge 
into the public sewer unattenuated is presented in Table 1-2 – Maximum Peak Surface Water 
Runoff Rates and has been deducted from the overall allowable discharge rate from the site to 
ensure that the overall maximum discharge rate from the site is not exceeded. 

UNCOVERED MULTI-STOREY CAR PARK RAMP 

 It should also be noted that runoff from the uncovered multi-storey car park ramp is to be 
collected by an oversized drainage channel at the base of the ramp and discharged into a pump 
station basement level B2 before being pumped into the proposed new MH C01 at a maximum 
rate of 2 l/s as presented in Table 1-2 – Maximum Peak Surface Water Runoff Rates. This 
approach has been discussed and agreed in principle with the Manchester Lead Local Flood 
Authority (LLFA). 

 The flow rate of 2 l/s has been calculated using the Rational Method with a rainfall intensity of 50 
mm/hr and is based on a measured impermeable area of 140 m2.  

 The pump chamber has been designed to be 4m3 to cater for storm events up to and including the 
100 year event plus a 40% allowance for climate change but does not include for any emergency 
storage. In the event of pump failure, a high-level alarm will be activated, and warnings will be sent 
automatically to the site management team. Excess water within the chamber will discharge via an 
overflow pipe and gully to the additional permanent pump and sump units at basement level B3 
and be pumped to MH C01 in Silvercroft Street.  

1.5 IMPERMEABLE AREAS 

1.5.1. The total drained impermeable area of the existing site was measured as 0.783 Hectares.  

1.5.2. The total drained impermeable areas of the various phases of the proposed development have been 
tabulated below. 

Table 1-1 – Impermeable Areas 

Phase Impermeable area 

Entrance to Multi Storey Car Park (Unrestricted 
Discharge) 

310 m2 

Uncovered Multi Storey Car Park ramp 140 m2 

Phase A and Phase C buildings and Phase A and B 
external areas * 

7075 m2 

Phase B (building) 1385 m2  
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Rear Access Road * 1710 m2 

* Indicates an allowance equal to 30% of the roof areas of the multi-storey residential towers for 
surface water runoff from large vertical surfaces. 

1.5.3. It should be noted that any proposed soft landscaped areas over the basement have been taken as 
100% impermeable as they drain into the proposed drainage system. 

1.6 DISCHARGE RATES 

1.6.1. The maximum discharge rate from all phases of the proposed development is 49.4 litres per second. 
This has been confirmed and agreed through the planning process and represents a 55% reduction 
in peak runoff rates when compared to pre-development rates.  

1.6.2. The maximum peak surface water discharge rate has been proportioned between the proposed 
surface water discharge points as tabulated below. 

Table 1-2 - Maximum Peak Surface Water Runoff Rates 

Phase  Peak surface water runoff rate 

Entrance to Multi Storey Car Park (Unrestricted 
Discharge) 

4.3 l/s 

Uncovered Multi Storey Car Park ramp 2 l/s 

Phase A & C buildings and Phase A & B external 
areas 

12 l/s  

Phase B (building) 13.9 l/s 

Rear Access Road  17.2 l/s 

Total 49.4 l/s 

1.7 ATTENUATION STORAGE 

1.7.1. All on site surface water attenuation systems have been designed to ensure that surface water runoff 
for storm events up to and including the 100 year storm plus a 40% allowance for climate change, can 
be contained within the site safely without causing a risk of flooding to property or a risk of flooding 
elsewhere in the catchment.  

1.7.2. Detailed MicroDrainage calculations have been carried out and are appended to this report. 

1.8 EXCEEDANCE - OVERLAND FLOW ROUTES 

1.8.1. Reference should be made to the WSP drawing Z1-WSP-G580-PL-XX-DR03 Exceedance - Overland 
Flow Routes that is appended to this report and which identifies the direction that overland flows would 
be safely routed away from the development including basement areas in the event of failure or design 
exceedance of the proposed site drainage system. 
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1.9 FUTURE MAINTENANCE  

1.9.1. Reference should be made to the Drainage Inspection and Maintenance Schedule which is appended 
to this report.  

1.9.2. It should be noted that the inspection and maintenance schedule does not include the blue roof 
system, which is to be confirmed by the blue roof supplier.  

1.9.3. Planning condition (15) is a pre occupation condition and relates to the future management and 
maintenance of the proposed site drainage system and SuDS scheme. Planning condition (15) states 
that: 

 No development within Phase A shall be occupied until details of the implementation, 
maintenance and management of the sustainable drainage scheme have been submitted to 
and approved in writing by the City Council as local planning authority. The approved scheme 
shall be implemented before first occupation of Phase A and thereafter managed and 
maintained in accordance with the approved details.  Those details shall include: 

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

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

 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. 

1.9.4. The requested information including associated evidence is to be accumulated by the client during 
the course of the construction phase of the development. 
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2 FOUL DRAINAGE STRATEGY 

2.1 GENERAL STRATEGY 

2.1.1. Foul drainage from Tower C4 and the School is to be discharged via separate connections from the 
basement to proposed manhole MH C01 in Silvercroft Street. 

2.1.2. The populations associated with each apartment type and total population for Towers C4 & C5 has 
been assumed as tabulated below. 

Apartment 
type 

People per 
apartment 
type 

Tower 
C4 No 

Tower C4 – 
Population 
/ Apartment 
Type 

Tower 
C5 No. 

People per 
apartment 
type 

Total No 
People / 
Apartment 
Type 

1 bed 2 131 262 151 2 302 

2 bed 3 263 789 259 3 777 

3 bed 4 15 60 36 4 154 

Duplex 3 10 30 4 3 12 

Total 
Population 

  1141   1245 

 

2.2 ESTIMATED FOUL FLOWS 

2.2.1. The total foul flows from Towers C4 and C5 have been estimated using the ‘Population Method’ as 
described in BS EN 16933.  

2.2.2. BS EN 16933 details two methods of calculating foul flows but states that the ‘Population Method, 
"may be used for the design of gravity foul drains and sewers where the upstream population is greater 
than approximately 500 ". 

2.2.3. A daily foul flow of 150 litres per person per day has been taken from The British Water Flows and 
Loads 4 Code.  

2.2.4. For the commercial space, a foul flow rate of 300 litres per day per 100 m2 has been used based on 
Surveyor, 1992. Tower C4 has 262 m2 of commercial space and Tower C5 has 226 m2 of commercial 
space 

2.2.5. The anticipated peak foul flow from the Phase C school has been calculated based on the guidance 
set out in Flows and Loads - 4 (British Water, 2013), which stipulates a figure of 90 l/day/person for 
non-residential schools with canteen cooking on site.  

2.2.6. A peaking factor of 6 has been used to calculate the anticipated peak foul flows. 
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Table 2-1 – Peak Foul Discharge Rates 

Building Total 
Population 

Total foul 
flow based 
on 
population 
(150 l/p/d) 

Area of 
commercial 
space 

Total 
commercial 
foul flow 

Total foul 
flow with 
peaking 
factor of 6 

Tower C4 1141 1.98 262 m2 0.01 l/s 11.94 l/s 

Tower C5 1245 2.16 226 m2 0.008 l/s 13.02 l/s 

School 296  -  1.85 l/s 

2.2.7. United Utilities have confirmed that foul drainage from the development can be discharged to the 
combined public sewer at an unrestricted rate.
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Summary of Results for 100 year Return Period (+40%)

©1982-2019 Innovyze

Half Drain Time : 415 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 32.116 0.076 0.0 3.0 3.0 155.6 Flood Risk
30 min Summer 32.141 0.101 0.0 4.6 4.6 206.5 Flood Risk
60 min Summer 32.167 0.127 0.0 6.6 6.6 258.6 Flood Risk
120 min Summer 32.190 0.150 0.0 8.6 8.6 305.8 Flood Risk
180 min Summer 32.200 0.160 0.0 9.4 9.4 326.0 Flood Risk
240 min Summer 32.204 0.164 0.0 9.8 9.8 334.6 Flood Risk
360 min Summer 32.208 0.168 0.0 10.1 10.1 343.3 Flood Risk
480 min Summer 32.211 0.171 0.0 10.4 10.4 349.2 Flood Risk
600 min Summer 32.213 0.173 0.0 10.5 10.5 352.4 Flood Risk
720 min Summer 32.213 0.173 0.0 10.6 10.6 353.7 Flood Risk
960 min Summer 32.213 0.173 0.0 10.5 10.5 352.6 Flood Risk
1440 min Summer 32.208 0.168 0.0 10.1 10.1 343.5 Flood Risk
2160 min Summer 32.199 0.159 0.0 9.4 9.4 325.2 Flood Risk
2880 min Summer 32.191 0.151 0.0 8.7 8.7 307.3 Flood Risk
4320 min Summer 32.176 0.136 0.0 7.4 7.4 277.5 Flood Risk
5760 min Summer 32.165 0.125 0.0 6.5 6.5 254.6 Flood Risk
7200 min Summer 32.156 0.116 0.0 5.8 5.8 236.7 Flood Risk
8640 min Summer 32.149 0.109 0.0 5.2 5.2 222.0 Flood Risk
10080 min Summer 32.143 0.103 0.0 4.7 4.7 210.1 Flood Risk

15 min Winter 32.125 0.085 0.0 3.6 3.6 174.2 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 118.382 0.0 99.0 20
30 min Summer 79.333 0.0 145.3 34
60 min Summer 50.812 0.0 230.0 64
120 min Summer 31.498 0.0 292.5 122
180 min Summer 23.499 0.0 331.0 180
240 min Summer 18.972 0.0 358.5 228
360 min Summer 13.913 0.0 396.8 282
480 min Summer 11.171 0.0 426.3 342
600 min Summer 9.415 0.0 449.8 410
720 min Summer 8.183 0.0 469.5 478
960 min Summer 6.552 0.0 500.8 614
1440 min Summer 4.782 0.0 543.7 880
2160 min Summer 3.483 0.0 636.5 1276
2880 min Summer 2.778 0.0 674.2 1648
4320 min Summer 2.016 0.0 721.6 2384
5760 min Summer 1.604 0.0 801.2 3168
7200 min Summer 1.343 0.0 835.2 3888
8640 min Summer 1.160 0.0 860.3 4592
10080 min Summer 1.025 0.0 876.3 5352

15 min Winter 118.382 0.0 115.3 20
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 32.153 0.113 0.0 5.5 5.5 231.1 Flood Risk
60 min Winter 32.182 0.142 0.0 7.9 7.9 289.2 Flood Risk
120 min Winter 32.208 0.168 0.0 10.1 10.1 342.2 Flood Risk
180 min Winter 32.219 0.179 0.0 11.0 11.0 365.2 Flood Risk
240 min Winter 32.224 0.184 0.0 11.2 11.2 375.7 Flood Risk
360 min Winter 32.228 0.188 0.0 11.4 11.4 382.9 Flood Risk
480 min Winter 32.230 0.190 0.0 11.5 11.5 387.4 Flood Risk
600 min Winter 32.230 0.190 0.0 11.5 11.5 387.9 Flood Risk
720 min Winter 32.229 0.189 0.0 11.4 11.4 385.9 Flood Risk
960 min Winter 32.225 0.185 0.0 11.3 11.3 377.9 Flood Risk
1440 min Winter 32.215 0.175 0.0 10.7 10.7 356.9 Flood Risk
2160 min Winter 32.200 0.160 0.0 9.5 9.5 327.3 Flood Risk
2880 min Winter 32.188 0.148 0.0 8.4 8.4 302.1 Flood Risk
4320 min Winter 32.169 0.129 0.0 6.9 6.9 264.2 Flood Risk
5760 min Winter 32.156 0.116 0.0 5.8 5.8 237.3 Flood Risk
7200 min Winter 32.146 0.106 0.0 5.0 5.0 217.3 Flood Risk
8640 min Winter 32.139 0.099 0.0 4.4 4.4 201.3 Flood Risk
10080 min Winter 32.131 0.091 0.0 3.9 3.9 186.6 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 79.333 0.0 167.8 34
60 min Winter 50.812 0.0 261.5 62
120 min Winter 31.498 0.0 331.8 120
180 min Winter 23.499 0.0 375.0 176
240 min Winter 18.972 0.0 405.9 230
360 min Winter 13.913 0.0 449.0 288
480 min Winter 11.171 0.0 482.1 364
600 min Winter 9.415 0.0 508.6 440
720 min Winter 8.183 0.0 530.8 514
960 min Winter 6.552 0.0 566.2 658
1440 min Winter 4.782 0.0 615.0 938
2160 min Winter 3.483 0.0 715.9 1340
2880 min Winter 2.778 0.0 758.6 1728
4320 min Winter 2.016 0.0 813.4 2504
5760 min Winter 1.604 0.0 899.3 3232
7200 min Winter 1.343 0.0 937.7 3968
8640 min Winter 1.160 0.0 966.7 4760
10080 min Winter 1.025 0.0 986.1 5544
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.358 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.708

Time
From:

(mins)
To:

Area
(ha)

0 5 0.708
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Storage is Online Cover Level (m) 32.300

Cellular Storage Structure

Invert Level (m) 32.040 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.85
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 2400.0 0.0 0.201 0.0 0.0
0.200 2400.0 0.0

Orifice Outflow Control

Diameter (m) 0.124 Discharge Coefficient 0.600 Invert Level (m) 32.040
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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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 0.365 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 (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 16.000 0.043 372.1 0.000 5.00 0.0 0.600 o 300 Pipe/Conduit
1.001 1.000 0.000 0.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

2.000 11.000 0.073 150.7 0.069 5.00 0.0 0.600 o 225 Pipe/Conduit

3.000 11.000 0.073 150.7 0.070 5.00 0.0 0.600 o 225 Pipe/Conduit

1.002 3.500 0.023 152.2 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.33 30.131 0.000 0.0 0.0 0.0 0.81 57.2 0.0
1.001 50.00 5.44 30.088 0.000 0.0 0.0 0.0 0.15 10.5 0.0

2.000 50.00 5.17 32.000 0.069 0.0 0.0 0.0 1.06 42.3 9.3

3.000 50.00 5.17 32.000 0.070 0.0 0.0 0.0 1.06 42.3 9.5

1.002 50.00 5.50 30.088 0.139 0.0 0.0 0.0 1.06 42.0 18.8
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SW 06A 33.000 2.869 Open Manhole 1200 1.000 30.131 300

DUMMY NODE 33.000 2.912 Open Manhole 10 1.001 30.088 300 1.000 30.088 300

AGDR CONNCTN 1 33.000 1.000 Open Manhole 10 2.000 32.000 225

AGDR CONNCTN 2 33.000 1.000 Open Manhole 10 3.000 32.000 225

SW 06 33.000 2.912 Open Manhole 1200 1.002 30.088 225 1.001 30.088 300

2.000 31.927 225

3.000 31.927 225

33.000 2.935 Open Manhole 0 OUTFALL 1.002 30.065 225

No coordinates have been specified, layout information cannot be produced.
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.000 0.000 0.000
1.001  -  - 100 0.000 0.000 0.000
2.000  -  - 100 0.069 0.069 0.069
3.000  -  - 100 0.070 0.070 0.070
1.002  -  - 100 0.000 0.000 0.000

Total Total Total
0.139 0.139 0.139

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.002 33.000 30.065 0.000 0 0
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Hydro-Brake® Optimum Manhole: SW 06, DS/PN: 1.002, Volume (m³): 4.1

Unit Reference MD-SHE-0170-1480-1300-1480
Design Head (m) 1.300

Design Flow (l/s) 14.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 170

Invert Level (m) 30.088
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.300 14.8
Flush-Flo™ 0.389 14.8
Kick-Flo® 0.854 12.1

Mean Flow over Head Range - 12.8

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

0.100 6.0 1.200 14.2 3.000 22.0 7.000 33.1
0.200 13.7 1.400 15.3 3.500 23.7 7.500 34.2
0.300 14.6 1.600 16.3 4.000 25.3 8.000 35.3
0.400 14.8 1.800 17.3 4.500 26.8 8.500 36.4
0.500 14.6 2.000 18.2 5.000 28.2 9.000 37.4
0.600 14.4 2.200 19.0 5.500 29.5 9.500 38.4
0.800 13.0 2.400 19.8 6.000 30.7
1.000 13.1 2.600 20.6 6.500 32.0
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Storage Structures for Storm
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Cellular Storage Manhole: DUMMY NODE, DS/PN: 1.001

Invert Level (m) 30.088 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 (m²)

0.000 19.5 0.0 1.301 0.0 0.0
1.300 19.5 0.0
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for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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 0.365

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 SW 06A 30 Winter 1 +0% 30/15 Summer
1.001 DUMMY NODE 30 Winter 1 +0% 30/15 Summer
2.000 AGDR CONNCTN 1 15 Winter 1 +0% 100/15 Winter
3.000 AGDR CONNCTN 2 15 Winter 1 +0% 100/15 Winter
1.002 SW 06 15 Winter 1 +0% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SW 06A 30.230 -0.201 0.000 0.00 0.2 OK
1.001 DUMMY NODE 30.230 -0.158 0.000 0.06 3.3 OK
2.000 AGDR CONNCTN 1 32.074 -0.151 0.000 0.23 8.3 OK
3.000 AGDR CONNCTN 2 32.074 -0.151 0.000 0.24 8.4 OK
1.002 SW 06 30.231 -0.082 0.000 0.33 9.2 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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 0.365

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 SW 06A 30 Winter 30 +0% 30/15 Summer
1.001 DUMMY NODE 30 Winter 30 +0% 30/15 Summer
2.000 AGDR CONNCTN 1 15 Winter 30 +0% 100/15 Winter
3.000 AGDR CONNCTN 2 15 Winter 30 +0% 100/15 Winter
1.002 SW 06 30 Winter 30 +0% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SW 06A 30.535 0.104 0.000 0.01 0.6 SURCHARGED
1.001 DUMMY NODE 30.535 0.147 0.000 0.22 12.6 SURCHARGED
2.000 AGDR CONNCTN 1 32.123 -0.102 0.000 0.57 20.4 OK
3.000 AGDR CONNCTN 2 32.124 -0.101 0.000 0.58 20.7 OK
1.002 SW 06 30.540 0.227 0.000 0.53 14.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 Innovyze

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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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 0.365

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 SW 06A 30 Winter 100 +40% 30/15 Summer
1.001 DUMMY NODE 30 Winter 100 +40% 30/15 Summer
2.000 AGDR CONNCTN 1 15 Winter 100 +40% 100/15 Winter
3.000 AGDR CONNCTN 2 15 Winter 100 +40% 100/15 Winter
1.002 SW 06 30 Winter 100 +40% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SW 06A 31.338 0.907 0.000 0.02 0.8 SURCHARGED
1.001 DUMMY NODE 31.338 0.950 0.000 0.25 14.3 SURCHARGED
2.000 AGDR CONNCTN 1 32.227 0.002 0.000 1.01 36.2 SURCHARGED
3.000 AGDR CONNCTN 2 32.226 0.001 0.000 1.03 36.6 SURCHARGED
1.002 SW 06 31.348 1.035 0.000 0.53 14.7 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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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 0.363 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 250 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 10.000 0.033 303.0 0.033 5.00 0.0 0.600 o 150 Pipe/Conduit
1.001 2.200 0.007 314.3 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
1.002 49.000 0.160 306.3 0.027 0.00 0.0 0.600 o 150 Pipe/Conduit
1.003 29.000 0.075 386.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
1.004 3.060 0.008 400.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

2.000 6.370 0.021 303.3 0.055 5.00 0.0 0.600 o 150 Pipe/Conduit
2.001 9.470 0.032 295.9 0.056 0.00 0.0 0.600 o 225 Pipe/Conduit

1.005 3.150 0.021 150.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 135.50 5.29 32.150 0.033 0.0 0.0 0.0 0.57 10.1« 12.1
1.001 134.88 5.36 32.117 0.033 0.0 0.0 0.0 0.56 9.9« 12.1
1.002 123.02 6.79 32.110 0.060 0.0 0.0 0.0 0.57 10.1« 20.0
1.003 116.46 7.75 31.950 0.060 0.0 0.0 0.0 0.51 8.9« 20.0
1.004 115.81 7.85 31.875 0.060 0.0 0.0 0.0 0.50 8.8« 20.0

2.000 136.50 5.19 31.920 0.055 0.0 0.0 0.0 0.57 10.1« 20.3
2.001 134.53 5.39 31.824 0.111 0.0 0.0 0.0 0.75 30.0« 40.4

1.005 115.50 7.90 31.792 0.171 0.0 0.0 0.0 1.07 42.4« 53.5
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Network Design Table for Storm

©1982-2019 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

3.000 5.000 0.023 217.4 0.000 5.00 0.0 0.600 o 300 Pipe/Conduit
3.001 5.000 0.000 0.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

1.006 8.300 0.055 150.9 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

3.000 137.54 5.08 30.678 0.000 0.0 0.0 0.0 1.06 75.1 0.0
3.001 132.33 5.64 30.655 0.000 0.0 0.0 0.0 0.15 10.5 0.0

1.006 114.70 8.03 30.655 0.171 0.0 0.0 0.0 1.06 42.2« 53.5
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Area Summary for Storm

©1982-2019 Innovyze

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.033 0.033 0.033
1.001  -  - 100 0.000 0.000 0.000
1.002  -  - 100 0.027 0.027 0.027
1.003  -  - 100 0.000 0.000 0.000
1.004  -  - 100 0.000 0.000 0.000
2.000  -  - 100 0.055 0.055 0.055
2.001  -  - 100 0.056 0.056 0.056
1.005  -  - 100 0.000 0.000 0.000
3.000  -  - 100 0.000 0.000 0.000
3.001  -  - 100 0.000 0.000 0.000
1.006  -  - 100 0.000 0.000 0.000

Total Total Total
0.171 0.171 0.171

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

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

Number of Input Hydrographs 0 Number of Storage Structures 7
Number of Online Controls 1 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) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.365
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: SW 06, DS/PN: 1.006, Volume (m³): 3.1

Unit Reference MD-SHE-0175-1720-1750-1720
Design Head (m) 1.750

Design Flow (l/s) 17.2
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 175

Invert Level (m) 30.655
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.750 17.2
Flush-Flo™ 0.511 17.2
Kick-Flo® 1.093 13.8

Mean Flow over Head Range - 15.0

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

0.100 6.2 1.200 14.4 3.000 22.2 7.000 33.4
0.200 14.9 1.400 15.5 3.500 23.9 7.500 34.5
0.300 16.4 1.600 16.5 4.000 25.5 8.000 35.6
0.400 17.0 1.800 17.4 4.500 27.0 8.500 36.7
0.500 17.2 2.000 18.3 5.000 28.4 9.000 37.7
0.600 17.1 2.200 19.2 5.500 29.7 9.500 38.7
0.800 16.5 2.400 20.0 6.000 31.0
1.000 15.1 2.600 20.8 6.500 32.2
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Storage Structures for Storm
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Filter Drain Manhole: FD 01, DS/PN: 1.000

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.100

Safety Factor 2.0 Number of Pipes 1
Porosity 0.30 Slope (1:X) 303.0

Invert Level (m) 32.150 Cap Volume Depth (m) 0.000
Trench Width (m) 0.4 Cap Infiltration Depth (m) 0.000
Trench Length (m) 10.0

Filter Drain Manhole: DUMMY NODE, DS/PN: 1.002

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.100

Safety Factor 2.0 Number of Pipes 1
Porosity 0.30 Slope (1:X) 306.3

Invert Level (m) 32.110 Cap Volume Depth (m) 0.000
Trench Width (m) 0.4 Cap Infiltration Depth (m) 0.000
Trench Length (m) 49.0

Filter Drain Manhole: FD 02, DS/PN: 1.003

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.100

Safety Factor 2.0 Number of Pipes 1
Porosity 0.30 Slope (1:X) 386.7

Invert Level (m) 31.950 Cap Volume Depth (m) 0.000
Trench Width (m) 0.4 Cap Infiltration Depth (m) 0.000
Trench Length (m) 29.0

Filter Drain Manhole: FD 03, DS/PN: 1.004

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.100

Safety Factor 2.0 Number of Pipes 1
Porosity 0.30 Slope (1:X) 400.0

Invert Level (m) 31.875 Cap Volume Depth (m) 0.000
Trench Width (m) 0.4 Cap Infiltration Depth (m) 0.000
Trench Length (m) 3.0

Filter Drain Manhole: FD 04, DS/PN: 2.000

Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.150
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.100

Safety Factor 2.0 Number of Pipes 1
Porosity 0.30 Slope (1:X) 303.3

Invert Level (m) 31.920 Cap Volume Depth (m) 0.000
Trench Width (m) 0.4 Cap Infiltration Depth (m) 0.000
Trench Length (m) 6.3
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Filter Drain Manhole: FD 05, DS/PN: 2.001
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Infiltration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m) 0.225
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0.100

Safety Factor 2.0 Number of Pipes 1
Porosity 0.30 Slope (1:X) 295.9

Invert Level (m) 31.824 Cap Volume Depth (m) 0.000
Trench Width (m) 0.4 Cap Infiltration Depth (m) 0.000
Trench Length (m) 9.4

Cellular Storage Manhole: DUMMY, DS/PN: 3.001

Invert Level (m) 30.655 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 (m²)

0.000 17.0 0.0 1.101 0.0 0.0
1.100 17.0 0.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 7
Number of Online Controls 1 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 0.365

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

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) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 FD 01 15 Winter 1 +0% 30/15 Summer
1.001 DUMMY NODE 15 Winter 1 +0% 30/15 Summer
1.002 DUMMY NODE 15 Winter 1 +0% 30/15 Summer
1.003 FD 02 15 Winter 1 +0% 30/15 Summer
1.004 FD 03 15 Winter 1 +0% 30/15 Summer
2.000 FD 04 15 Winter 1 +0% 30/15 Summer
2.001 FD 05 15 Winter 1 +0% 30/15 Summer
1.005 FD 06 15 Winter 1 +0% 30/15 Summer
3.000 SW 06A 30 Winter 1 +0% 30/15 Summer
3.001 DUMMY 30 Winter 1 +0% 30/15 Summer
1.006 SW 06 30 Winter 1 +0% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 FD 01 32.226 -0.074 0.000 0.43 3.9 OK
1.001 DUMMY NODE 32.203 -0.064 0.000 0.35 3.8 OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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1.002 DUMMY NODE 32.199 -0.061 0.000 0.63 6.2 OK
1.003 FD 02 32.043 -0.057 0.000 0.70 6.0 OK
1.004 FD 03 31.956 -0.069 0.000 0.57 5.9 OK
2.000 FD 04 32.022 -0.048 0.000 0.77 6.6 OK
2.001 FD 05 31.942 -0.107 0.000 0.49 12.1 OK
1.005 FD 06 31.917 -0.100 0.000 0.60 16.3 OK
3.000 SW 06A 30.808 -0.170 0.000 0.00 0.2 OK
3.001 DUMMY 30.808 -0.147 0.000 0.06 2.7 OK
1.006 SW 06 30.808 -0.072 0.000 0.35 11.7 OK

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 7
Number of Online Controls 1 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 0.365

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

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) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 FD 01 15 Winter 30 +0% 30/15 Summer
1.001 DUMMY NODE 15 Winter 30 +0% 30/15 Summer
1.002 DUMMY NODE 15 Winter 30 +0% 30/15 Summer
1.003 FD 02 15 Winter 30 +0% 30/15 Summer
1.004 FD 03 15 Winter 30 +0% 30/15 Summer
2.000 FD 04 15 Winter 30 +0% 30/15 Summer
2.001 FD 05 15 Winter 30 +0% 30/15 Summer
1.005 FD 06 15 Winter 30 +0% 30/15 Summer
3.000 SW 06A 30 Winter 30 +0% 30/15 Summer
3.001 DUMMY 30 Winter 30 +0% 30/15 Summer
1.006 SW 06 30 Winter 30 +0% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 FD 01 32.387 0.087 0.000 0.91 8.2 SURCHARGED
1.001 DUMMY NODE 32.362 0.095 0.000 0.76 8.2 SURCHARGED



WSP Group Ltd Page 10
.
.
.
Date 15/01/2021 10:34 Designed by UKJAG005
File 70064036_Crown St, Rear... Checked by
XP Solutions Network 2019.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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1.002 DUMMY NODE 32.354 0.094 0.000 1.15 11.3 SURCHARGED
1.003 FD 02 32.154 0.054 0.000 1.26 10.8 SURCHARGED
1.004 FD 03 32.064 0.039 0.000 1.03 10.8 SURCHARGED
2.000 FD 04 32.185 0.115 0.000 1.83 15.5 SURCHARGED
2.001 FD 05 32.115 0.066 0.000 1.24 30.9 SURCHARGED
1.005 FD 06 32.054 0.037 0.000 1.32 36.1 SURCHARGED
3.000 SW 06A 31.183 0.205 0.000 0.02 0.8 SURCHARGED
3.001 DUMMY 31.183 0.228 0.000 0.29 13.4 SURCHARGED
1.006 SW 06 31.183 0.303 0.000 0.52 17.2 SURCHARGED

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded



WSP Group Ltd Page 11
.
.
.
Date 15/01/2021 10:34 Designed by UKJAG005
File 70064036_Crown St, Rear... Checked by
XP Solutions Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 7
Number of Online Controls 1 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 0.365

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status ON

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) 1, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 FD 01 15 Winter 100 +40% 30/15 Summer
1.001 DUMMY NODE 15 Winter 100 +40% 30/15 Summer
1.002 DUMMY NODE 15 Winter 100 +40% 30/15 Summer
1.003 FD 02 30 Winter 100 +40% 30/15 Summer
1.004 FD 03 30 Winter 100 +40% 30/15 Summer
2.000 FD 04 15 Winter 100 +40% 30/15 Summer
2.001 FD 05 30 Winter 100 +40% 30/15 Summer
1.005 FD 06 30 Winter 100 +40% 30/15 Summer
3.000 SW 06A 30 Winter 100 +40% 30/15 Summer
3.001 DUMMY 30 Winter 100 +40% 30/15 Summer
1.006 SW 06 30 Winter 100 +40% 30/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 FD 01 32.829 0.529 0.000 1.50 13.5 SURCHARGED
1.001 DUMMY NODE 32.775 0.508 0.000 1.24 13.4 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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1.002 DUMMY NODE 32.761 0.501 0.000 1.55 15.2 SURCHARGED
1.003 FD 02 32.494 0.394 0.000 1.68 14.4 SURCHARGED
1.004 FD 03 32.418 0.393 0.000 1.31 13.7 SURCHARGED
2.000 FD 04 32.569 0.499 0.000 3.32 28.1 SURCHARGED
2.001 FD 05 32.416 0.367 0.000 1.86 46.2 SURCHARGED
1.005 FD 06 32.405 0.388 0.000 1.98 54.1 SURCHARGED
3.000 SW 06A 32.396 1.418 0.000 0.04 1.9 SURCHARGED
3.001 DUMMY 32.396 1.441 0.000 0.35 16.3 SURCHARGED
1.006 SW 06 32.396 1.516 0.000 0.52 17.2 SURCHARGED

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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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 0.363 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 250 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.300

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 10.000 0.125 80.0 0.014 4.00 0.0 0.600 o 100 Pipe/Conduit
1.001 5.000 0.010 500.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 146.97 4.19 25.990 0.014 0.0 0.0 0.0 0.86 6.8 5.6
1.001 144.82 4.38 24.390 0.014 0.0 0.0 0.0 0.44 7.8 5.6
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Area Summary for Storm
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.014 0.014 0.014
1.001  -  - 100 0.000 0.000 0.000

Total Total Total
0.014 0.014 0.014

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

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

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.363
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Online Controls for Storm
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Level Controlled Pump Manhole: 2, DS/PN: 1.001, Volume (m³): 0.1

Invert Level (m) 24.390 Cut In Height (m) 0.700 Cut Out Height (m) 0.300

Depth (m) Outflow (l/s) Depth (m) Outflow (l/s) Depth (m) Outflow (l/s)

0.200 0.0000 2.200 2.0000 4.200 2.0000
0.400 1.0000 2.400 2.0000 4.400 2.0000
0.600 2.0000 2.600 2.0000 4.600 2.0000
0.800 2.0000 2.800 2.0000 4.800 2.0000
1.000 2.0000 3.000 2.0000 5.000 2.0000
1.200 2.0000 3.200 2.0000 5.200 2.0000
1.400 2.0000 3.400 2.0000 5.400 2.0000
1.600 2.0000 3.600 2.0000 5.600 2.0000
1.800 2.0000 3.800 2.0000 5.800 2.0000
2.000 2.0000 4.000 2.0000 6.000 2.0000
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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 0.362

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS 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, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Summer 1 +0% 100/15 Summer 26.027
1.001 2 960 Winter 1 +0% 1/15 Summer 25.089

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 -0.063 0.000 0.29 1.8 OK
1.001 2 0.549 0.000 0.10 0.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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 0.362

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS 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, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Summer 30 +0% 100/15 Summer 26.052
1.001 2 30 Winter 30 +0% 1/15 Summer 25.226

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 -0.038 0.000 0.70 4.4 OK
1.001 2 0.686 0.000 0.22 2.0 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
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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 (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 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 0.362

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 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS 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, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Winter 100 +40% 100/15 Summer 26.162
1.001 2 30 Winter 100 +40% 1/15 Summer 25.913

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 1 0.072 0.000 1.24 7.8 FLOOD RISK
1.001 2 1.373 0.000 0.22 2.0 SURCHARGED
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DRAINAGE INSPECTION AND 
MAINTENANCE SCHEDULE 

 
 



 

CROWN STREET - DRAINAGE INSPECTION & MAINTENANCE SCHEDULE 

Maintenance Schedule Required Action Typical Frequency 

Below Ground Drainage Pipes, Manholes, etc   

Regular maintenance 
Lift covers and inspect manholes for evidence of debris and silt deposits and evidence 
of blockages (standing water). Carry out CCTV survey if required 

Quarterly 

Remedial actions 

High pressure jetting and/or remove minor blockages and silt build up As required – 20% loss of pipe cross-section  

Replace broken access covers, remove major blockages, repair structurally defective 
pipework 

As required 

Flow Control Chamber    

Regular maintenance 
Lift covers and inspect chamber fore evidence of debris and silt deposits and 
evidence of blockages. Test bypass door operating correctly. 

Quarterly 

Remedial actions 

Replace broken access covers, remove major blockages, repair/replace defective flow 
control devices 

As required 

High pressure jetting and/or remove minor blockages and silt build up As required  

Linear Channel Drains and Gullies   

Regular maintenance Lift access covers and inspect for silt/debris accumulation Quarterly 

Remedial actions 
High pressure jetting and or remove minor blockages and silt build up As required 

Replace broken access covers, gratings As required 

Rainwater Pipes   

Regular maintenance Inspect rainwater goods for evidence of leaking pipework Quarterly 

Occasional maintenance Remove rodding eyes and carry out high pressure jetting to remove any debris Annually 

Remedial actions Replace cracked/leaking pipework As required 

Filter Drains  

Regular maintenance 

Remove litter and debris from filter drain surface, access chambers and pre-treatment 
devices 

Monthly (or as required) 

Inspect filter drain surface, inlet/outlet pipework and control systems for blockages, 
clogging, standing water and structural damage 

Monthly 

Inspect pre-treatment systems, inlets and perforated pipework for silt accumulation, 
and establish appropriate silt removal frequencies 

Six monthly 

Remove sediment from pre-treatment devices Six monthly 

Occasional maintenance 

Remove or control tree roots where they are encroaching the sides of the filter drain 
using recommended methods (e.g. NJUG, 2007 or BS 3998:2010) 

As required 

At locations with high pollution loads, remove surface geotextile and replace, and 
wash or replace overlying filter medium 

Five yearly, or as required 

 Clear perforated pipework of blockage As required 

Attenuation tank  

Regular maintenance 

The majority of inspection and maintenance requirements are in the flow control 
downstream of the system.  

See above 

Internal inspection and debris removal can be achieved via entry into the attenuation 
structure via manhole at basement level B1. 

As required 

Blue Roof Maintenance – Details TBC by Supplier / Manufacturer  

 



 

PUBLIC 

 
 
 

 
 
 
 
8 First Street 
Manchester 
M15 4RP 
 
wsp.com 
 


		2021-01-15T13:48:50+0000
	Salford Quays
	Mostyn, Stephen (UKSMM003)
	I am the author of this document


		2021-01-15T13:51:24+0000
	Salford Quays
	Mostyn, Stephen (UKSMM003)
	I am the author of this document


		2021-01-15T16:43:06+0000
	McGlacken, Jordan (UKJAG005)
	I am the author of this document




