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Introduc	on 
 
Nolan Associates were appointed as the drainage engineer for the Town Centre West, Uxbridge 
which formed part of the wider Uxbridge development.  
 
The approved outline site wide drainage strategy comprises the ‘Uxbridge Drainage Strategy’ and 
associated appendices prepared by Atkins dated November 2012 on behalf VSM Estates Limited.  
This forms part of the strategic infrastructure for the wider Uxbridge development.  
 
The Town Centre West drainage is to be developed in accordance with the agreed Atkins site wide 
strategy, as required by conditions 68 and 69 attached to the St. Andrew’s Park Hybrid Planning 
Permission. 

Condition 68 states: 
‘Unless otherwise agreed in writing by the Local Planning Authority, prior to commencement of each 
phase of the outline element of the development, or any of the elements of development for which 
full planning permission is hereby approved, a drainage strategy detailing any on and/or off-site 
drainage works for the relevant phase/relevant component of the full planning element (including the 
adoption of sustainable urban drainage initiatives into the development), shall be submitted to and 
approved in writing by the Local Planning Authority in consultation with the sewerage undertaker. No 
discharge of foul or surface water from the site shall be accepted into the public system until the 
drainage works referred to in the strategy have been completed. Thereafter and prior to occupation 
of each phase/relevant component of the full planning element, the scheme shall be completed in 
accordance with the approved details and thereafter maintained for the life of the development, 
unless consent to any variation is first obtained in writing from the Local Planning Authority.’ 

 
Condition 69 states: 

‘Prior to commencement of each phase of the outline element of the development, or any of the 
elements of development for which full planning permission is hereby approved, a scheme to 
dispose of foul and surface water for the relevant phase/relevant component of the full planning 
element shall be submitted to and approved by the Local Planning Authority. Thereafter and prior to 
occupation of each phase/relevant component of the full planning element, the scheme shall be 
completed in strict accordance with the approved details and thereafter maintained for the life of the 
development, unless consent to any variation is first obtained in writing from the Local Planning 
Authority.’” 

 
This note has been prepared in order to demonstrate that the Town Centre West development 
meets the requirements of Conditions 68 and 69. 

Site Wide Strategy 
 
The ‘Uxbridge Drainage Strategy’ describes the surface water being discharged to the River Pinn 
via three catchments. Town Centre West sits within western catchment W1 and the strategy 
comprises a combination of pervious paving and positive drainage within the highways combining 
to collect development runoff in a single retention basin system prior to discharge to the River Pinn.  
Individual development plot, highway catchment areas and permitted discharge rates into the site 
wide drainage are detailed on Atkins drawing 5105977/UXB/SR/0511 Rev A06, the ‘catchment 
plan’. 
 
 



 

 

 
 

Town Centre West Drainage 

Discharge Rates 
 
Nolan Associates Drawing 2025-103 101 shows the extract from the Atkins drainage strategy 
catchment plan with the Town Centre West development overlaid. The Town Centre West 
development sits within catchments 3, 4 and 5 of the Atkins ‘catchment plan. The permitted 
impermeable areas discharge rates for these catchments are 
 
Area 3: Impermeable Area: 5468m2; Discharge Rate 15 l/s 
Area 4: Impermeable Area 5140m2; Discharge Rate 15 l/s 
Area 5: Impermeable Area 9760m2; Discharge Rate; 30 l/s 
 
The discharge rates for each block of the Town Centre West development are detailed below in 
relation to catchment areas 3,4 and 5. 
 

Note: Areas 3,4 and 5 are also occupied by the separate Town Centre Extension 
development.  The drainage strategy for which has been prepared by Conisbee consulting 
Engineers, ref 220131/J. Courtney dated 4th June 2024. The Town Centre Extension 
Development discharges 2.8 l/s to Area 2 (permitted 10 l/s) and 4.8 l/s to Area 5. The 
discharge rates for this development are also shown on drawing 101. 

 
Town Centre West has 3 surface water drainage networks, one for each block. 
 
The following sections demonstrate that Nolan Associates drainage design for Town Centre West 
complies with the approved Atkins drainage strategy, also considering the Town Centre Extension 
discharges.  Refer also to the appended Drainage Layout 2021-189 100 and Microdrainage 
Calculations.   
 

Block 1: 

Block 1 predominantly sits in Area 3 of the approved ‘catchment plan’. It has an impermeable area 
of 2590m2. An attenuation tank is sized at 100m3 and located to the west of block 1 in a pedestrian 
area as per the attached drawing 2021-189 100. The surface water drainage discharges into the 
surface water drain located in St Andrews Road via manhole S1.2 at a pumped discharge rate of 
13.4lts/sec. There is no contribution from the Town Centre Extension to Area 3. 
 
The Atkins catchment plan allows 15lts/sec for area 3. The Nolan Associates design discharge rate 
of 13.4l/s is less than the permitted 15l/s and Block 1 complies with the overall strategy. 
 
The foul drainage runs to the south of block 1 before discharging onto the existing stub for the 
Thames Water sewer in Churchill Road. 
 

Block 2: 

Block 2 predominantly sits in Area 4 of the approved ‘catchment plan’. It has an impermeable area 
of 1760m2. The attenuation tank is sized at 100m3 and located in the pedestrian / garden area to 
the south west of block 2 and the north of block 3 as per the attached drawing 2021-189 100.  The 
surface water drainage is restricted by hydrobrake at 5 lts/sec, and discharges into the Thames 
Water sewer stub located to the north of the block before discharging into Churchill Road. There is 
no contribution from the Town Centre Extension to Area 4. 
 



 

 

 
 

The Atkins catchment plan allows 15lts/sec for area 4. The Nolan Associates design discharge rate 
of 5 l/s is less than the permitted 15l/s and Block 2 complies with the overall strategy. 
 
The foul drainage runs to the north of block 2 before discharging to the same stub as block 1 and 
discharging to the sewer in Churchill Road. 
 

Block 3: 

Block 3 predominantly sits in Area 5 of the approved ‘catchment plan’. It has an impermeable area 
of 5990m2. The attenuation tank is sized at 190m3 and located in the car park aisle to the south of 
block 3 as per the attached drawing 2021-189 100.  The surface water drainage is restricted by 
hydrobrake to 15 l/s at MHS4.3A and discharges into the Thames Water sewer stub located to the 
south of the block before discharging into Churchill Road. This is based on the FSR data used at 
the time of the original design for the wider scheme. When FEH data is used the discharge rate 
increases to 18.4lts/sec however this is still less than the total 30lts/sec for area 5. There is also a 
contribution of 4.8 l/s from town centre extension into Area 5. 
 
The Atkins catchment plan allows 30lts/sec for area 5. The Nolan Associates discharge rate of 15 
l/s together with the contribution from Town Centre East of 4.8 l/s is less than the permitted 30l/s 
and Block 3 complies with the overall strategy. 
 
The foul drainage runs to the south of the block before discharging into the Thames Water sewer in 
Churchill Road via a proposed manhole.  
 

Summary 

Overall, the total discharge rates for town centre west blocks 1, 2 and 3 are 36.8lts/sec and for 
town centre extension 7.6lts/sec. This is less than the total permitted discharge rates of 70lts/sec 
for areas 2, 3, 4 and 5 in the Atkins site wide strategy.  
 

SuDS 
 
The Atkins drainage strategy provides a SuDS strategy to be incorporated into the schemes and is 
included on drawing 2025-103 101. The Town Centre West development covers Areas 3, 4 and 5. 
These areas are to include “Permeable Paving / Cellular Storage”. 
The Town Centre West development incorporates the cellular storage as mentioned above, 
however permeable paving has been included where possible.  
 

Block 1: 

No permeable paving has been incorporated into block 1 due to the layout and design constraints. 
Block 1 has a basement and little external space therefore permeable paving has been deemed 
not feasible. 
 

Block 2: 

There is a small area of parking bays to the west of block 2 that are associated with the link road. 
These parking bays are being utilised for permeable paving. 
 

Block 3: 

There is a large basement for this block. The pedestrian / garden area has outlets in the slab that 
are taken down to basement level and therefore this area is not suitable for SUD’s. The only other 



 

 

 
 

external area where permeable paving is possible is in the car park to the south of block 3. The car 
parking bays in this area are being utilised as permeable paving.  
 

Conclusions 
 
This note has been prepared to discharge Conditions 68 and 69 of the St. Andrew’s Park Hybrid 
Planning Permission. It sets out details of the Drainage Strategy and confirms how this aligns with 
the requirements of the site-wide strategy and outlines the scheme to dispose of foul and surface 
water. 
 
The above breakdown and summary table on the attached drawing demonstrates that Blocks 1, 2 
and 3 of the Town Centre West Development comply with the overall strategy and that any 
outstanding drainage planning conditions can be discharged. 
 
 
 
For and on behalf of Nolan Associates 
 
Matt Hayward. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 
 
 
 
 

Appendices 
 
Atkins drawing 5105977/UXB/SR/0511 Rev A06. Surface Water Drainage Catchment W1 
Nolan Associates drawing 2025-103 101.  Area Overlay 
Nolan Associates drawing 2021-189 100 Drainage Layout 
Microdrainage Calculations 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model

Return Period (years) 100

FEH Rainfall Version 2013

Site Location GB 506182 183886 TQ 06182 83886

Data Type Point

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 5

Foul Sewage (l/s/ha) 0.000

Volumetric Runoff Coeff. 0.750

PIMP (%) 100

Add Flow / Climate Change (%) 0

Minimum Backdrop Height (m) 0.200

Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200

Min Vel for Auto Design only (m/s) 1.00

Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm at outfall S (pipe S1.009)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.141 4-8 0.108

Total Area Contributing (ha) = 0.249

Total Pipe Volume (m³) = 9.876

Time Area Diagram at outfall S (pipe S2.005)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.125 4-8 0.060

Total Area Contributing (ha) = 0.185

Total Pipe Volume (m³) = 8.861
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Time Area Diagram at outfall S (pipe S5.005)

©1982-2020 Innovyze

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.346 4-8 0.204

Total Area Contributing (ha) = 0.550

Total Pipe Volume (m³) = 15.720

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

S1.000 6.812 0.077 88.5 0.049 5.00 0.0 0.600 o 225 Pipe/Conduit

S1.001 8.590 0.095 90.4 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.002 12.467 0.139 89.7 0.019 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.003 3.535 0.039 90.6 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.004 3.265 0.035 93.3 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.005 26.109 0.290 90.0 0.014 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.006 27.401 0.094 291.5 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.007 14.482 0.061 237.4 0.047 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.008 55.104 0.258 213.6 0.081 0.00 0.0 0.600 o 300 Pipe/Conduit

S1.009 8.536 0.029 294.3 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S2.000 15.020 0.094 159.8 0.025 5.00 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)

S1.000 50.00 5.00 46.350 0.049 0.0 0.0 0.0 1.39 55.3 6.6

S1.001 50.00 5.00 46.273 0.049 0.0 0.0 0.0 1.38 54.7 6.6

S1.002 50.00 5.00 46.178 0.068 0.0 0.0 0.0 1.38 54.9 9.2

S1.003 50.00 5.00 46.039 0.068 0.0 0.0 0.0 1.37 54.6 9.2

S1.004 50.00 5.00 46.000 0.107 0.0 0.0 0.0 1.35 53.8 14.5

S1.005 50.00 5.00 45.965 0.121 0.0 0.0 0.0 1.38 54.8 16.4

S1.006 50.00 5.00 45.600 0.121 0.0 0.0 0.0 0.92 64.7 16.4

S1.007 50.00 5.00 45.506 0.168 0.0 0.0 0.0 1.02 71.8 22.7

S1.008 50.00 5.00 45.445 0.249 0.0 0.0 0.0 1.07 75.8 33.7

S1.009 50.00 5.00 45.187 0.249 0.0 0.0 0.0 0.91 64.4 33.7

S2.000 50.00 5.00 45.799 0.025 0.0 0.0 0.0 1.03 41.0 3.4
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Network Design Table for Storm
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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

S2.001 12.936 0.063 205.3 0.027 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.002 28.719 0.138 208.1 0.032 0.00 0.0 0.600 o 300 Pipe/Conduit

S2.003 26.582 0.053 501.5 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S3.000 22.248 0.150 148.3 0.030 5.00 0.0 0.600 o 225 Pipe/Conduit

S3.001 8.238 0.399 20.6 0.026 0.00 0.0 0.600 o 225 Pipe/Conduit

S4.000 11.064 0.170 65.1 0.045 5.00 0.0 0.600 o 225 Pipe/Conduit

S2.004 2.700 0.023 117.4 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S2.005 28.265 0.443 63.8 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S5.000 45.251 0.270 167.6 0.087 5.00 0.0 0.600 o 225 Pipe/Conduit

S5.001 29.510 3.373 8.7 0.018 0.00 0.0 0.600 o 300 Pipe/Conduit

S6.000 7.438 2.318 3.2 0.029 5.00 0.0 0.600 o 100 Pipe/Conduit

S5.002 7.780 0.080 97.3 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

S7.000 35.580 2.014 17.7 0.137 5.00 0.0 0.600 o 300 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)

S2.001 50.00 5.00 45.705 0.052 0.0 0.0 0.0 0.91 36.1 7.0

S2.002 50.00 5.00 45.567 0.084 0.0 0.0 0.0 1.09 76.8 11.4

S2.003 50.00 5.00 45.429 0.084 0.0 0.0 0.0 0.70 49.1 11.4

S3.000 50.00 5.00 46.000 0.030 0.0 0.0 0.0 1.07 42.6 4.1

S3.001 50.00 5.00 45.850 0.056 0.0 0.0 0.0 2.89 115.0 7.6

S4.000 50.00 5.00 45.621 0.045 0.0 0.0 0.0 1.62 64.6 6.1

S2.004 50.00 5.00 45.376 0.185 0.0 0.0 0.0 1.45 102.5 25.1

S2.005 50.00 5.00 45.353 0.185 0.0 0.0 0.0 1.97 139.4 25.1

S5.000 50.00 5.00 45.700 0.087 0.0 0.0 0.0 1.01 40.0 11.8

S5.001 50.00 5.00 45.355 0.105 0.0 0.0 0.0 5.35 377.9 14.2

S6.000 50.00 5.00 44.500 0.029 0.0 0.0 0.0 4.35 34.2 3.9

S5.002 50.00 5.00 41.832 0.134 0.0 0.0 0.0 2.06 327.9 18.1

S7.000 50.00 5.00 44.094 0.137 0.0 0.0 0.0 3.76 265.7 18.6
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Network Design Table for Storm
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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

S5.003 40.801 0.080 510.0 0.043 0.00 0.0 0.600 o 450 Pipe/Conduit

S8.000 17.317 0.166 104.3 0.236 5.00 0.0 0.600 o 225 Pipe/Conduit

S5.004 17.252 0.200 86.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S5.005 4.042 0.876 4.6 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)

S5.003 50.00 5.00 41.752 0.314 0.0 0.0 0.0 0.89 142.1 42.5

S8.000 50.00 5.00 42.036 0.236 0.0 0.0 0.0 1.28 50.9 32.0

S5.004 50.00 5.00 41.570 0.550 0.0 0.0 0.0 1.41 56.0« 74.5

S5.005 50.00 5.00 41.370 0.550 0.0 0.0 0.0 6.13 243.9 74.5
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Manhole Schedules for Storm

©1982-2020 Innovyze

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)

S1 47.000 0.650 Open Manhole 1200 S1.000 46.350 225

S2 47.000 0.727 Open Manhole 1200 S1.001 46.273 225 S1.000 46.273 225

S3 47.000 0.822 Open Manhole 1200 S1.002 46.178 225 S1.001 46.178 225

S4 47.000 0.961 Open Manhole 1200 S1.003 46.039 225 S1.002 46.039 225

S5 47.000 1.000 Open Manhole 1200 S1.004 46.000 225 S1.003 46.000 225

S6 47.000 1.035 Open Manhole 1200 S1.005 45.965 225 S1.004 45.965 225

S7 47.550 1.950 Open Manhole 1200 S1.006 45.600 300 S1.005 45.675 225

S8 48.100 2.594 Open Manhole 1200 S1.007 45.506 300 S1.006 45.506 300

S9 48.500 3.055 Open Manhole 1200 S1.008 45.445 300 S1.007 45.445 300

S10 48.400 3.213 Open Manhole 1200 S1.009 45.187 300 S1.008 45.187 300

S 48.400 3.242 Open Manhole 0 OUTFALL S1.009 45.158 300

S11 46.900 1.101 Open Manhole 1200 S2.000 45.799 225

S12 46.900 1.195 Open Manhole 1200 S2.001 45.705 225 S2.000 45.705 225

S13 46.970 1.403 Open Manhole 1200 S2.002 45.567 300 S2.001 45.642 225

S14 46.810 1.381 Open Manhole 1200 S2.003 45.429 300 S2.002 45.429 300

S15 47.000 1.000 Open Manhole 1200 S3.000 46.000 225

S16 46.900 1.050 Open Manhole 1200 S3.001 45.850 225 S3.000 45.850 225

S17 47.000 1.379 Open Manhole 1200 S4.000 45.621 225

S18 46.670 1.294 Open Manhole 1200 S2.004 45.376 300 S2.003 45.376 300

S3.001 45.451 225

S4.000 45.451 225

S19 47.000 1.647 Open Manhole 1200 S2.005 45.353 300 S2.004 45.353 300

S 46.670 1.760 Open Manhole 0 OUTFALL S2.005 44.910 300

S20 47.130 1.430 Open Manhole 1200 S5.000 45.700 225

S21 46.173 0.818 Open Manhole 1200 S5.001 45.355 300 S5.000 45.430 225

S22 45.430 0.930 Open Manhole 1200 S6.000 44.500 100

S23 45.500 3.668 Open Manhole 1350 S5.002 41.832 450 S5.001 41.982 300

S6.000 42.182 100

S24 46.700 2.606 Open Manhole 1200 S7.000 44.094 300

S25 45.445 3.693 Open Manhole 1350 S5.003 41.752 450 S5.002 41.752 450

S7.000 42.080 300 178

S26 44.000 1.964 Open Manhole 1200 S8.000 42.036 225

S27 44.300 2.730 Open Manhole 1350 S5.004 41.570 225 S5.003 41.672 450 327

S8.000 41.870 225 300
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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)

S28 43.800 2.430 Open Manhole 1200 S5.005 41.370 225 S5.004 41.370 225

S 43.800 3.306 Open Manhole 0 OUTFALL S5.005 40.494 225

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



Nolan Associates Ltd Page 7

54 Hagley Road Uxbridge

Birmingham Planning Condition Discharge

West Midlands  B16 8PE As-Built

Date 12/12/2025 12:19 Designed by MDH

File SURFACE WATER. AS-BUILT ... Checked by KAP

XP Solutions Network 2020.1

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 0.049 0.049 0.049

1.001  -  - 100 0.000 0.000 0.000

1.002  -  - 100 0.019 0.019 0.019

1.003  -  - 100 0.000 0.000 0.000

1.004  -  - 100 0.039 0.039 0.039

1.005  -  - 100 0.014 0.014 0.014

1.006  -  - 100 0.000 0.000 0.000

1.007  -  - 100 0.047 0.047 0.047

1.008  -  - 100 0.081 0.081 0.081

1.009  -  - 100 0.000 0.000 0.000

2.000  -  - 100 0.025 0.025 0.025

2.001  -  - 100 0.027 0.027 0.027

2.002  -  - 100 0.032 0.032 0.032

2.003  -  - 100 0.000 0.000 0.000

3.000  -  - 100 0.030 0.030 0.030

3.001  -  - 100 0.026 0.026 0.026

4.000  -  - 100 0.045 0.045 0.045

2.004  -  - 100 0.000 0.000 0.000

2.005  -  - 100 0.000 0.000 0.000

5.000  -  - 100 0.087 0.087 0.087

5.001  -  - 100 0.018 0.018 0.018

6.000  -  - 100 0.029 0.029 0.029

5.002  -  - 100 0.000 0.000 0.000

7.000  -  - 100 0.137 0.137 0.137

5.003  -  - 100 0.043 0.043 0.043

8.000  -  - 100 0.236 0.236 0.236

5.004  -  - 100 0.000 0.000 0.000

5.005  -  - 100 0.000 0.000 0.000

Total Total Total

0.984 0.984 0.984

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)

S1.009 S 48.400 45.158 45.148 0 0
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Free Flowing Outfall Details for Storm
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Outfall

Pipe Number

Outfall

Name

C. Level

(m)

I. Level

(m)

Min

I. Level

(m)

D,L

(mm)

W

(mm)

S2.005 S 46.670 44.910 44.910 0 0

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)

S5.005 S 43.800 40.494 40.494 0 0

Simulation Criteria for Storm

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

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

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (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 Offline Controls 0 Number of Time/Area Diagrams 1

Number of Online Controls 3 Number of Storage Structures 3 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) 20.000 Storm Duration (mins) 30

Ratio R 0.400
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Pump Manhole: S10, DS/PN: S1.009, Volume (m³): 7.4

Invert Level (m) 45.187

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

0.100 13.4000 0.900 13.4000 1.700 13.4000 2.500 13.4000

0.200 13.4000 1.000 13.4000 1.800 13.4000 2.600 13.4000

0.300 13.4000 1.100 13.4000 1.900 13.4000 2.700 13.4000

0.400 13.4000 1.200 13.4000 2.000 13.4000 2.800 13.4000

0.500 13.4000 1.300 13.4000 2.100 13.4000 2.900 13.4000

0.600 13.4000 1.400 13.4000 2.200 13.4000 3.000 13.4000

0.700 13.4000 1.500 13.4000 2.300 13.4000

0.800 13.4000 1.600 13.4000 2.400 13.4000

Hydro-Brake® Optimum Manhole: S18, DS/PN: S2.004, Volume (m³): 3.9

Unit Reference MD-SHE-0107-5000-0900-5000

Design Head (m) 0.900

Design Flow (l/s) 5.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 107

Invert Level (m) 45.376

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.900 5.0 Kick-Flo® 0.590 4.1

Flush-Flo™ 0.271 5.0 Mean Flow over Head Range - 4.3

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 3.6 0.800 4.7 2.000 7.2 4.000 10.1

0.200 4.9 1.000 5.2 2.200 7.6 4.500 10.6

0.300 5.0 1.200 5.7 2.400 7.9 5.000 11.2

0.400 4.9 1.400 6.1 2.600 8.2 5.500 11.7

0.500 4.6 1.600 6.5 3.000 8.8 6.000 12.2

0.600 4.1 1.800 6.9 3.500 9.4 6.500 12.7
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Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

7.000 13.1 8.000 14.0 9.000 14.8

7.500 13.6 8.500 14.4 9.500 15.2

Hydro-Brake® Optimum Manhole: S27, DS/PN: S5.004, Volume (m³): 10.8

Unit Reference MD-SHE-0172-1500-1200-1500

Design Head (m) 1.200

Design Flow (l/s) 15.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 172

Invert Level (m) 41.570

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 1.200 15.0 Kick-Flo® 0.805 12.4

Flush-Flo™ 0.364 15.0 Mean Flow over Head Range - 12.9

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

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

0.100 6.1 1.200 15.0 3.000 23.2 7.000 34.9

0.200 14.1 1.400 16.1 3.500 25.0 7.500 36.1

0.300 14.9 1.600 17.2 4.000 26.6 8.000 37.2

0.400 15.0 1.800 18.2 4.500 28.2 8.500 38.3

0.500 14.8 2.000 19.1 5.000 29.7 9.000 39.4

0.600 14.4 2.200 20.0 5.500 31.1 9.500 40.4

0.800 12.5 2.400 20.9 6.000 32.4

1.000 13.8 2.600 21.7 6.500 33.7
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Storage Structures for Storm
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Tank or Pond Manhole: S8, DS/PN: S1.007

Invert Level (m) 45.506

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 83.0 1.200 83.0 1.201 0.0

Tank or Pond Manhole: S18, DS/PN: S2.004

Invert Level (m) 45.376

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 125.0 0.800 125.0 0.801 0.0

Tank or Pond Manhole: S27, DS/PN: S5.004

Invert Level (m) 41.570

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 159.0 1.200 159.0 1.201 0.0
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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 Offline Controls 0 Number of Time/Area Diagrams 1

Number of Online Controls 3 Number of Storage Structures 3 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH

FEH Rainfall Version 2013

Site Location GB 506182 183886 TQ 06182 83886

Data Type Point

Cv (Summer) 0.750

Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 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

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

S1.000 S1 15 Winter 100 +40% 100/15 Summer 46.933

S1.001 S2 15 Winter 100 +40% 100/15 Summer 46.896

S1.002 S3 15 Winter 100 +40% 100/15 Summer 46.858

S1.003 S4 15 Winter 100 +40% 30/15 Summer 46.765

S1.004 S5 15 Winter 100 +40% 30/15 Summer 46.697

S1.005 S6 15 Winter 100 +40% 100/15 Summer 46.536

S1.006 S7 60 Winter 100 +40% 30/60 Winter 46.509

S1.007 S8 120 Winter 100 +40% 30/15 Winter 46.507

S1.008 S9 120 Winter 100 +40% 30/15 Summer 47.102

S1.009 S10 120 Winter 100 +40% 30/15 Summer 47.803

S2.000 S11 180 Winter 100 +40% 100/60 Winter 46.150

S2.001 S12 180 Winter 100 +40% 100/15 Summer 46.149

S2.002 S13 180 Winter 100 +40% 100/30 Summer 46.147
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PN

US/MH

Name

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 0.358 0.000 0.75 29.4 FLOOD RISK

S1.001 S2 0.398 0.000 0.67 29.1 FLOOD RISK

S1.002 S3 0.455 0.000 0.82 38.6 FLOOD RISK

S1.003 S4 0.501 0.000 1.28 38.4 FLOOD RISK

S1.004 S5 0.472 0.000 1.97 59.0 SURCHARGED

S1.005 S6 0.346 0.000 1.31 66.6 SURCHARGED

S1.006 S7 0.609 0.000 0.66 38.7 SURCHARGED

S1.007 S8 0.701 0.000 0.71 42.4 SURCHARGED

S1.008 S9 1.357 0.000 0.42 30.3 SURCHARGED

S1.009 S10 2.316 0.000 0.27 13.4 SURCHARGED

S2.000 S11 0.126 0.000 0.12 4.5 SURCHARGED

S2.001 S12 0.219 0.000 0.29 9.1 SURCHARGED

S2.002 S13 0.280 0.000 0.20 14.1 SURCHARGED
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PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

S2.003 S14 180 Winter 100 +40% 100/15 Summer 46.144

S3.000 S15 180 Winter 100 +40% 46.145

S3.001 S16 180 Winter 100 +40% 100/120 Winter 46.143

S4.000 S17 180 Winter 100 +40% 100/30 Summer 46.143

S2.004 S18 180 Winter 100 +40% 30/60 Winter 46.141

S2.005 S19 480 Summer 100 +40% 45.391

S5.000 S20 15 Winter 100 +40% 100/15 Summer 46.353

S5.001 S21 15 Winter 100 +40% 45.449

S6.000 S22 15 Winter 100 +40% 44.562

S5.002 S23 180 Winter 100 +40% 100/15 Summer 43.418

S7.000 S24 15 Winter 100 +40% 44.229

S5.003 S25 180 Winter 100 +40% 100/15 Summer 43.417

S8.000 S26 180 Winter 100 +40% 100/30 Summer 43.427

S5.004 S27 180 Winter 100 +40% 30/15 Summer 43.412

S5.005 S28 180 Winter 100 +40% 41.426

PN

US/MH

Name

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Half Drain

Time

(mins)

Pipe

Flow

(l/s) Status

Level

Exceeded

S2.003 S14 0.415 0.000 0.30 13.1 SURCHARGED

S3.000 S15 -0.080 0.000 0.14 5.5 OK

S3.001 S16 0.068 0.000 0.12 10.3 SURCHARGED

S4.000 S17 0.297 0.000 0.14 7.9 SURCHARGED

S2.004 S18 0.465 0.000 0.09 5.0 SURCHARGED

S2.005 S19 -0.262 0.000 0.04 5.0 OK

S5.000 S20 0.428 0.000 1.60 61.3 SURCHARGED

S5.001 S21 -0.206 0.000 0.21 72.5 OK

S6.000 S22 -0.038 0.000 0.69 21.4 OK

S5.002 S23 1.136 0.000 0.14 23.9 SURCHARGED

S7.000 S24 -0.165 0.000 0.41 101.1 OK

S5.003 S25 1.215 0.000 0.44 55.6 SURCHARGED

S8.000 S26 1.166 0.000 0.39 17.7 SURCHARGED

S5.004 S27 1.617 0.000 0.37 18.4 SURCHARGED

S5.005 S28 -0.169 0.000 0.14 18.4 OK
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