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IntroducƟon 

1.1 Background  

1.1.1 Brookbanks have been appointed by Backhouse Housing Ltd to prepare a Technical Note to discharge CondiƟon 6 of 
planning consent PL/2023/03573 for the proposed drainage system at Wadworth Brewery, Devizes.  

2 CondiƟon Wording  

2.1 CondiƟon 6  

2.1.1 No development shall commence on site other than archaeological invesƟgaƟons, ground invesƟgaƟons and 
demoliƟon, unƟl a scheme for the discharge of surface water from the site (including surface water from the 
access/driveway), incorporaƟng sustainable details, has been submiƩed to and approved in wriƟng by the Local 
Planning Authority. The scheme shall take account of the leƩer dated 10th February 2024 from the Wiltshire Council 
Drainage Team to the Local Planning Authority. The development shall not be first occupied unƟl surface water 
drainage has been constructed in accordance with the approved scheme.  

2.2 Proposed Surface Water Drainage System  

2.2.1 As per the approved Flood Risk Assessment, surface water for the development is to be aƩenuated on site and 
discharged at a restricted rate. The network is split into two, with an ouƞall to the south into the exisƟng sewer 
within New Park Street and an ouƞall to the north into the canal. A copy of the Drainage Layout and supporƟng 
drawings are provided within Appendix A.  
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2.2.2 The southern network is posiƟoned at a lower level, due to the proximity of New Park Street and therefore a gravity 
connecƟon to the canal is not possible. AƩenuaƟon storage is provided within a centrally located Wavin Aquacell 
Plus R tank system, located beneath the proposed parking court. Treatment of the car park runoff is provided via 
permeable paving, to avoid typical car park contaminates entering the exisƟng sewer.  

2.2.3 The ouƞlow from the network is restricted via a Hydrobrake Vortex Flow Control device located within Manhole S15. 
This will restrict the discharge during the 1 in 100 plus climate change storms to 1.2 l/s. Refer to Appendix B for the 
MicroDrainage calculaƟons for both networks.  

2.2.4 A SecƟon 106 applicaƟon for the connecƟon to the exisƟng Wessex Water sewer has been submiƩed. 

2.2.5 The northern network includes permeable paving for the parking areas and Wavin Aquacell Plus R aƩenuaƟon tanks 
within parking courts to provide the bulk of the aƩenuaƟon volume.  AddiƟonal treatment is provided to the runoff 
in the form of a Downstream Defender located aŌer the proposed Hydrobrake Vortex Flow Control device. 

2.2.6 The Flow Control restricts discharge to 24.15 l/s, as agreed with the Canal and River Trust (CRT) during the planning 
process. Refer to Appendix C for the CRT correspondence. A detailed permit applicaƟon has been submiƩed to the 
CRT and is currently undergoing review.  

2.2.7 An addiƟonal ouƞall in the north west corner of the site was proposed on the approved Drainage Strategy. This was 
to connect to an exisƟng 225mm diameter combined sewer within Lower Wharf. Following planning approval, it was 
found that Lower Wharf is a privately owned highway and therefore to discharge to this exisƟng sewer a SecƟon 98 
applicaƟon would be required to work within 3rd party land. To simplify the development proposals and avoid 
discharging addiƟonal surface water to a combined sewer, it was agreed to drain this catchment back to the main 
development network and into the canal, maintaining the previous agreed discharge rate.  

2.2.8 It is proposed to line the cellular aƩenuaƟon crates and permeable paving with impermeable membranes. This will 
prevent the ingress of groundwater into the system and maintain its capacity and funcƟonality. Refer to the Standard 
Details drawings in Appendix A.  

2.3 Surface Water Treatment  

2.3.1 As set out in the approved Drainage Strategy, treatment of runoff is provided across the development by the 
provision of permeable paving and a Downstream Defender. The treatment of runoff into the canal is important due 
to its sensiƟvity to polluƟon.  

2.3.2 The canal catchment is made up of residenƟal roofs, driveways and low traffic roads. These have a polluƟon hazard 
index of Very Low and Low. As shown in The SuDS Manual Table 26.2, this gives a polluƟon level of 0.5 for Total 
suspended solids (TSS), 0.4 for Metals and 0.4 for Hydrocarbons.  



                                                              Wadworth Brewery, Devizes | Drainage CondiƟon 6 
 

Page 3 of 11 
 

 

2.3.3 Permeable paving provides miƟgaƟon of 0.7 for TSS, 0.6 for Metals and 0.7 for Hydrocarbons, as per The SuDS 
Manual Table 26.3 shown below.  This will provide more than the required treatment for driveways and parking 
areas.  

2.3.4 The Downstream Defender Vortex Plus unit provides treatment of 0.5 for TSS, 0.4 for Metals and 0.5 for 
Hydrocarbons. This will provide adequate treatment for the remaining catchments for the canal ouƞall. Refer to 
Appendix D for the product data sheet.  

 

2.4 Exceedance  

2.4.1 Exceedance routes have been considered in the event of a blockage or storm in excess of the 1 in 100 plus climate 
change event. These routes are designed to protect dwellings from flooding.  

2.4.2 Refer to Appendix E for the updated Exceedance Plan.  
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2.5 Foul Drainage System  

2.5.1 Foul drainage for the development will be captured in a gravity sewer network and convey flows to ouƞall into the 
exisƟng Wessex Water sewer within New Park Street.  

2.5.2 Refer to Appendix A for the Drainage Layout.  

2.6 Management and Maintenance 

2.6.1 It is proposed to offer the on site drainage system to a NAV company for adopƟon. This company will be responsible 
for the management and maintenance of the system for the development life span. They will be required to 
undertake regular inspecƟons and maintenance, in line with guidance from The SuDS Manual.  

2.6.2 The table below sets out the inspecƟon and maintenance schedule for the proposed drainage infrastructure.  

Table 1 – Management and Maintenance Requirements  

Drainage 
Element 

InspecƟon / 
Maintenance 

Frequency Remedial AcƟon Responsible  

Party 

Roof 
Drainage 

Clean guƩers and 
downpipes 

Annually Repair as necessary Management Company 

Below 
ground 
gravity 
drainage 
runs and 
chambers 

CCTV drain runs and 
jet wash. 

Inspect chambers for 
debris 

Every 5 years 

 

Annually 

Repair as necessary 

 

Remove debris and 
sediment as required 

NAV Company  

Road Gullies Desilt by vacuum Twice annually, 
end of Autumn, 
end of Spring 

Repair as necessary. NAV Company 

Permeable 
Paving 

 

 

Inspect for buildup of 
debris/leaf liƩer etc 

End of Winter, mid 
Summer and end 
of Autumn 

Permeable paving to be 
swept twice annually and 
joints refilled if required, 
may be necessary to take 
up and relay bedding layer 
aŌer 15 years use due to 
siltaƟon. 

Management Company  

Cellular 
AƩenuaƟon 
Crates 

CCTV and jet wash 
internal crate system.    

Inspect upstream and 
downstream chambers 
for debris 

Every 5 years 

 

Annually 

Repair as necessary 

 

Remove debris and 
sediment as required 

Management Company 

Downstream 
Defender 

Regular maintenance 
required to maintain 
efficiency.  

In line with 
manufacturer 
requirements. 

Repair as necessary 

 

NAV Company  



                                                              Wadworth Brewery, Devizes | Drainage CondiƟon 6 
 

Page 5 of 11 
 

Remove debris and 
sediment as required 

Vortex Flow 
Control 
Device 

Regular maintenance 
required to maintain 
efficiency.  

In line with 
manufacturer 
requirements. 

Repair as necessary 

 

Remove debris and 
sediment as required 

NAV Company  

2.6.3 Where manufacturer requirements exceed the frequency noted above, the more frequent of the two is to be 
followed by the responsible party.  

2.6.4 During the first year following installaƟon, more regular inspecƟons are required to ensure the system is funcƟoning 
as required.  

2.7 ConstrucƟon Management Plan  

2.7.1 The development will be constructed in a way to miƟgate risks associated with surface water flooding during the 
construcƟon period. Runoff from the development will be aƩenuated and treated, in line with the approved drainage 
strategy, before it is discharges to the receiving watercourse or networks.   

2.7.2 Flow controls and the Downstream Defender are to be installed prior to discharges to the canal being allowed.  

2.7.3 Temporary headwall filter traps are to be installed on the ouƞall to the canal, to capture sediment prior to discharge.  

2.7.4 Permeable paving void material is to be laid on a tanking membrane to seal the system, correctly compacted and 
then covered with a secondary filtraƟon membrane to prevent the introducƟon of fine debris. ConstrucƟon traffic on 
completed permeable paving block work to be kept to a minimum and block work is to be cleaned in accordance 
with the approved MMP prior to handover to owners.  

2.7.5 All installed highway gullies to be fiƩed with silt protecƟon during construcƟon works. The contractor is to maintain a 
clean site which minimises construcƟon debris on the highway / impermeable surfaces. The contractor is to minimise 
the runoff of silt / construcƟon debris into completed drainage networks. Any silt found in gully traps or headwall 
filters is to be cleared prior to handover of the system.  

2.7.6 As the development is a brownfield site, there is a possibility of a build-up of runoff prior to the installaƟon of the 
new drainage system. Where this occurs, the contractor is to capture this runoff, allow seƩlement and treatment via 
a silt buster or similar and discharge this into the approved receiving networks at or below the agreed discharge rate. 
Care is to be taken to avoid sediment or contaminaƟon reaching the receiving bodies.   
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2.8 Conclusion  

2.8.1 This report has shown that the detailed design of the drainage system is in accordance with the approved Drainage 
Strategy. The network is split into two, with an ouƞall into the exisƟng combined Wessex Water sewer within New 
Park Street and the majority of the development draining to the Canal to the north.  

2.8.2 Adequate treatment of runoff into sensiƟve waterbodies has been demonstrated via the introducƟon of permeable 
paving and a Downstream Defender.  

2.8.3 Exceedance Routes for overland flow has been demonstrated, and dwellings are protected from runoff.  

2.8.4 The foul drainage network will drain via gravity to the exisƟng sewer within New Park Street.  

2.8.5 The Management and Maintenance responsibiliƟes have been set out for the development drainage system.  

2.8.6 The ConstrucƟon Surface Water Management Plan has been set out, demonstraƟng the developers commitment to 
maintaining control of runoff during the construcƟon period.  

3 Disclaimer 
3.1.1 The conclusions and recommendaƟons contained herein are limited to those given the general availability of 

background informaƟon and the planned usage of the site. 

3.1.2 Third party informaƟon has been used in the preparaƟon of this report, which Brookbanks, by necessity assumes is 
correct at the Ɵme of wriƟng. While all reasonable checks have been made on data sources and the accuracy of data, 
Brookbanks accepts no liability for same. 

3.1.3 The benefits of this report are provided solely to Backhouse Housing Ltd for the proposed development Wadworth 
Brewery only. 

3.1.4 Brookbanks excludes third party rights for the informaƟon contained in the report. 
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Appendix A – Drainage Layout and SupporƟng Plans  
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Construction Design and Management
(CDM) Key Residual Risks
Contractors entering the site should gain permission from the relevant land
owners and/or principle contractor working on site at the time of entry.
Contractors shall be responsible for carrying out their own risk assessments
and for liasing with the relevant services companies and authorities. Listed
below are Site Specific key risks associated with the project.
1. Overhead and underground services
2. Street lighting cables
3. Working adjacent to water courses and flood plain
4. Soft ground conditions
5. Working adjacent to live highways and railway lines
6. Uncharted services
7. Existing buildings with potential asbestos hazards
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for 11454 NET 1.SWS

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 2
FEH Rainfall Version 2013

Site Location GB 400202 161694 SU 00202 61694
Data Type Point

Maximum Rainfall (mm/hr) 550
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.600
Maximum Backdrop Height (m) 0.000

Min Design Depth for Optimisation (m) 1.250
Min Vel for Auto Design only (m/s) 0.75
Min Slope for Optimisation (1:X) 150

Designed with Level Soffits

Network Design Table for 11454 NET 1.SWS

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 24.973 0.300 83.2 0.031 5.00 0.0 0.600 o 225 Pipe/Conduit
1.001 10.332 0.123 84.0 0.059 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 7.583 0.101 75.1 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
1.003 70.427 0.234 301.0 0.178 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 23.906 0.330 72.4 0.137 5.00 0.0 0.600 o 225 Pipe/Conduit
2.001 11.063 0.065 170.2 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit
2.002 32.195 0.172 187.2 0.065 0.00 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)

1.000 57.01 5.29 129.225 0.031 0.0 0.0 0.0 1.43 57.0 4.8
1.001 56.42 5.41 128.925 0.090 0.0 0.0 0.0 1.43 56.8 13.8
1.002 56.02 5.49 128.802 0.090 0.0 0.0 0.0 1.51 60.1 13.8
1.003 51.29 6.62 128.551 0.268 0.0 0.0 0.0 1.04 114.8 37.2

2.000 57.16 5.26 129.034 0.137 0.0 0.0 0.0 1.54 61.2 21.2
2.001 56.26 5.44 128.704 0.137 0.0 0.0 0.0 1.00 39.7 21.2
2.002 54.15 5.91 128.564 0.202 0.0 0.0 0.0 1.15 81.0 29.6
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Network Design Table for 11454 NET 1.SWS

©1982-2020 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 3.887 0.023 169.0 0.026 5.00 0.0 0.600 o 375 Pipe/Conduit
3.001 18.544 0.062 299.1 0.024 0.00 0.0 0.600 o 375 Pipe/Conduit

1.004 30.228 0.093 325.0 0.094 0.00 0.0 0.600 o 375 Pipe/Conduit

4.000 3.038 0.019 159.9 0.000 5.00 0.0 0.600 o 375 Pipe/Conduit

5.000 4.351 0.028 155.4 0.000 5.00 0.0 0.600 o 375 Pipe/Conduit

1.005 16.139 0.050 325.0 0.125 0.00 0.0 0.600 o 375 Pipe/Conduit
1.006 4.445 0.014 325.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
1.007 3.708 0.025 148.3 0.000 0.00 0.0 0.600 o 375 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 58.27 5.05 128.402 0.026 0.0 0.0 0.0 1.39 153.6 4.1
3.001 56.75 5.34 128.379 0.050 0.0 0.0 0.0 1.04 115.1 7.7

1.004 49.48 7.13 128.317 0.614 0.0 0.0 0.0 1.00 110.4 82.3

4.000 58.33 5.04 128.243 0.000 0.0 0.0 0.0 1.43 158.0 0.0

5.000 58.25 5.05 128.252 0.000 0.0 0.0 0.0 1.45 160.3 0.0

1.005 48.57 7.40 128.224 0.739 0.0 0.0 0.0 1.00 110.4 97.2
1.006 48.33 7.47 128.174 0.739 0.0 0.0 0.0 1.00 110.4 97.2
1.007 48.19 7.51 128.161 0.739 0.0 0.0 0.0 1.49 164.1 97.2



Reuby & Stagg Ltd Page 2
Dewey House
55 High Street
Ringwood  BH24 1AE
Date 01/01/0001 Designed by pnicklen
File 11454 NETWORK 1.MDX Checked by
Innovyze Network 2020.1.3

Manhole Schedules for 11454 NET 1.SWS
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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)

IC1 130.008 0.783 Open Manhole 600 1.000 129.225 225

IC2 130.150 1.225 Open Manhole 600 1.001 128.925 225 1.000 128.925 225

IC3 129.800 0.998 Open Manhole 600 1.002 128.802 225 1.001 128.802 225

1 129.884 1.333 Open Manhole 1350 1.003 128.551 375 1.002 128.701 225

2 130.499 1.465 Open Manhole 1200 2.000 129.034 225

3 130.169 1.465 Open Manhole 1200 2.001 128.704 225 2.000 128.704 225

4 130.197 1.633 Open Manhole 1200 2.002 128.564 300 2.001 128.639 225

5 129.934 1.532 Open Manhole 1350 3.000 128.402 375

6 129.955 1.576 Open Manhole 1350 3.001 128.379 375 3.000 128.379 375

7 130.226 1.909 Open Manhole 1350 1.004 128.317 375 1.003 128.317 375

2.002 128.392 300

3.001 128.317 375

8-Tank 130.305 2.062 Open Manhole 1350 4.000 128.243 375

9-Tank 130.316 2.064 Open Manhole 1350 5.000 128.252 375

10 130.305 2.081 Open Manhole 1350 1.005 128.224 375 1.004 128.224 375

4.000 128.224 375

5.000 128.224 375

11 130.164 1.990 Open Manhole 1350 1.006 128.174 375 1.005 128.174 375

12 130.252 2.091 Open Manhole 1350 1.007 128.161 375 1.006 128.161 375

Canal 129.879 1.743 Open Manhole 0 OUTFALL 1.007 128.136 375

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

IC1 400148.442 161728.324 400148.442 161728.324 Required

IC2 400165.194 161709.786 400165.194 161709.786 Required

IC3 400175.375 161708.027 400175.375 161708.027 Required

1 400182.847 161706.736 400182.847 161706.736 Required

2 400307.419 161737.873 400307.419 161737.873 Required
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Manhole Schedules for 11454 NET 1.SWS
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3 400284.033 161732.913 400284.033 161732.913 Required

4 400278.946 161742.738 400278.946 161742.738 Required

5 400251.667 161712.711 400251.667 161712.711 Required

6 400255.307 161714.075 400255.307 161714.075 Required

7 400248.799 161731.439 400248.799 161731.439 Required

8-Tank 400235.346 161758.678 400235.346 161758.678 Required

9-Tank 400242.264 161761.273 400242.264 161761.273 Required

10 400238.190 161759.745 400238.190 161759.745 Required

11 400233.707 161775.206 400233.707 161775.206 Required

12 400232.275 161779.414 400232.275 161779.414 Required

Canal 400230.039 161782.373 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

Free Flowing Outfall Details for 11454 NET 1.SWS

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.007 Canal 129.879 128.136 128.136 0 0
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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 FEH
Return Period (years) 2
FEH Rainfall Version 2013

Site Location GB 400202 161694 SU 00202 61694
Data Type Point

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Storm Duration (mins) 30
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Hydro-Brake® Optimum Manhole: 11, DS/PN: 1.006, Volume (m³): 4.5

Unit Reference MD-SHE-0207-2420-1650-2420
Design Head (m) 1.650

Design Flow (l/s) 24.2
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 207

Invert Level (m) 128.174
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1800

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

Design Point (Calculated) 1.650 24.2
Flush-Flo™ 0.496 24.2
Kick-Flo® 1.077 19.7

Mean Flow over Head Range - 20.9

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 7.1 1.200 20.8 3.000 32.2 7.000 48.5
0.200 19.8 1.400 22.4 3.500 34.7 7.500 50.2
0.300 23.2 1.600 23.8 4.000 37.0 8.000 51.8
0.400 24.0 1.800 25.2 4.500 39.2 8.500 53.3
0.500 24.2 2.000 26.5 5.000 41.2 9.000 54.8
0.600 24.1 2.200 27.8 5.500 43.2 9.500 56.3
0.800 23.3 2.400 29.0 6.000 45.0
1.000 21.3 2.600 30.1 6.500 46.8
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Complex Manhole: 1, DS/PN: 1.003

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 51.5
Membrane Percolation (mm/hr) 1000 Length (m) 5.0

Max Percolation (l/s) 71.5 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 129.610 Cap Volume Depth (m) 0.250

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 40.0
Membrane Percolation (mm/hr) 1000 Length (m) 7.0

Max Percolation (l/s) 77.8 Slope (1:X) 60.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 129.610 Cap Volume Depth (m) 0.250

Porous Car Park Manhole: 2, DS/PN: 2.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 24.0

Max Percolation (l/s) 33.3 Slope (1:X) 80.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 129.930 Cap Volume Depth (m) 0.250

Cellular Storage Manhole: 5, DS/PN: 3.000

Invert Level (m) 128.409 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)

0.000 220.0 0.0 2.400 0.0 0.0
0.200 220.0 0.0 2.600 0.0 0.0
0.400 220.0 0.0 2.800 0.0 0.0
0.401 0.0 0.0 3.000 0.0 0.0
0.800 0.0 0.0 3.200 0.0 0.0
1.000 0.0 0.0 3.400 0.0 0.0
1.200 0.0 0.0 3.600 0.0 0.0
1.201 0.0 0.0 3.800 0.0 0.0
1.600 0.0 0.0 4.000 0.0 0.0
1.800 0.0 0.0 4.200 0.0 0.0
2.000 0.0 0.0 4.400 0.0 0.0
2.200 0.0 0.0 4.600 0.0 0.0
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Cellular Storage Manhole: 5, DS/PN: 3.000
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Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

4.800 0.0 0.0 5.000 0.0 0.0

Porous Car Park Manhole: 7, DS/PN: 1.004

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 40.0

Max Percolation (l/s) 55.6 Slope (1:X) 80.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 129.750 Cap Volume Depth (m) 0.250

Cellular Storage Manhole: 8-Tank, DS/PN: 4.000

Invert Level (m) 128.243 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 80.5 0.0 2.600 0.0 0.0
0.200 80.5 0.0 2.800 0.0 0.0
0.400 80.5 0.0 3.000 0.0 0.0
0.600 80.5 0.0 3.200 0.0 0.0
0.800 80.5 0.0 3.400 0.0 0.0
1.000 80.5 0.0 3.600 0.0 0.0
1.200 80.5 0.0 3.800 0.0 0.0
1.201 0.0 0.0 4.000 0.0 0.0
1.600 0.0 0.0 4.200 0.0 0.0
1.800 0.0 0.0 4.400 0.0 0.0
2.000 0.0 0.0 4.600 0.0 0.0
2.200 0.0 0.0 4.800 0.0 0.0
2.400 0.0 0.0 5.000 0.0 0.0

Cellular Storage Manhole: 9-Tank, DS/PN: 5.000

Invert Level (m) 128.252 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 84.0 0.0 1.800 0.0 0.0
0.200 84.0 0.0 2.000 0.0 0.0
0.400 84.0 0.0 2.200 0.0 0.0
0.600 84.0 0.0 2.400 0.0 0.0
0.800 84.0 0.0 2.600 0.0 0.0
1.000 84.0 0.0 2.800 0.0 0.0
1.200 84.0 0.0 3.000 0.0 0.0
1.201 0.0 0.0 3.200 0.0 0.0
1.600 0.0 0.0 3.400 0.0 0.0
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Cellular Storage Manhole: 9-Tank, DS/PN: 5.000

©1982-2020 Innovyze

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

3.600 0.0 0.0 4.400 0.0 0.0
3.800 0.0 0.0 4.600 0.0 0.0
4.000 0.0 0.0 4.800 0.0 0.0
4.200 0.0 0.0 5.000 0.0 0.0

Porous Car Park Manhole: 10, DS/PN: 1.005

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.0
Membrane Percolation (mm/hr) 1000 Length (m) 55.0

Max Percolation (l/s) 61.1 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 129.640 Cap Volume Depth (m) 0.350
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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 FEH

FEH Rainfall Version 2013
Site Location GB 400202 161694 SU 00202 61694

Data Type Point
Cv (Summer) 1.000
Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 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.

1.000 IC1 15 Summer 2 +0% 100/15 Summer
1.001 IC2 15 Summer 2 +0% 30/15 Summer
1.002 IC3 15 Summer 2 +0% 30/15 Summer 100/120 Summer
1.003 1 15 Summer 2 +0% 30/15 Summer
2.000 2 15 Summer 2 +0% 30/15 Summer
2.001 3 15 Summer 2 +0% 30/15 Summer
2.002 4 15 Summer 2 +0% 30/15 Summer
3.000 5 180 Summer 2 +0% 100/15 Summer
3.001 6 15 Summer 2 +0% 30/15 Summer
1.004 7 15 Summer 2 +0% 30/15 Summer
4.000 8-Tank 180 Summer 2 +0% 30/15 Summer
5.000 9-Tank 180 Summer 2 +0% 30/15 Summer
1.005 10 15 Summer 2 +0% 30/15 Summer
1.006 11 15 Summer 2 +0% 30/15 Summer
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
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©1982-2020 Innovyze

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 IC1 129.275 -0.175 0.000 0.11 5.8 OK
1.001 IC2 129.013 -0.137 0.000 0.32 15.1 OK
1.002 IC3 128.893 -0.134 0.000 0.33 15.0 OK 5
1.003 1 128.716 -0.210 0.000 0.37 8 39.6 OK
2.000 2 129.141 -0.118 0.000 0.45 5 25.4 OK
2.001 3 128.853 -0.076 0.000 0.76 25.6 OK
2.002 4 128.711 -0.153 0.000 0.48 35.3 OK
3.000 5 128.470 -0.307 0.000 0.04 47 3.1 OK
3.001 6 128.559 -0.195 0.000 0.02 1.7 OK
1.004 7 128.594 -0.098 0.000 0.73 7 71.3 OK
4.000 8-Tank 128.515 -0.103 0.000 0.04 76 3.6 OK
5.000 9-Tank 128.515 -0.112 0.000 0.04 74 3.7 OK
1.005 10 128.541 -0.058 0.000 0.25 13 22.4 OK
1.006 11 128.508 -0.041 0.000 0.26 20.7 OK
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©1982-2020 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.007 12 15 Summer 2 +0% 128.282

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

1.007 12 -0.254 0.000 0.23 20.7 OK
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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 FEH

FEH Rainfall Version 2013
Site Location GB 400202 161694 SU 00202 61694

Data Type Point
Cv (Summer) 1.000
Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 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.

1.000 IC1 15 Summer 30 +0% 100/15 Summer
1.001 IC2 15 Summer 30 +0% 30/15 Summer
1.002 IC3 15 Summer 30 +0% 30/15 Summer 100/120 Summer
1.003 1 15 Summer 30 +0% 30/15 Summer
2.000 2 15 Summer 30 +0% 30/15 Summer
2.001 3 15 Summer 30 +0% 30/15 Summer
2.002 4 60 Summer 30 +0% 30/15 Summer
3.000 5 120 Summer 30 +0% 100/15 Summer
3.001 6 60 Summer 30 +0% 30/15 Summer
1.004 7 60 Summer 30 +0% 30/15 Summer
4.000 8-Tank 120 Summer 30 +0% 30/15 Summer
5.000 9-Tank 120 Summer 30 +0% 30/15 Summer
1.005 10 60 Winter 30 +0% 30/15 Summer
1.006 11 60 Winter 30 +0% 30/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 IC1 129.384 -0.066 0.000 0.25 13.3 OK
1.001 IC2 129.365 0.215 0.000 0.77 36.8 SURCHARGED
1.002 IC3 129.261 0.234 0.000 0.85 38.2 SURCHARGED
1.003 1 129.148 0.222 0.000 0.95 5 102.7 SURCHARGED
2.000 2 129.565 0.306 0.000 0.96 3 53.9 SURCHARGED
2.001 3 129.257 0.328 0.000 1.67 56.1 SURCHARGED
2.002 4 129.124 0.260 0.000 0.76 55.9 SURCHARGED
3.000 5 128.748 -0.029 0.000 0.15 70 12.6 OK
3.001 6 128.899 0.145 0.000 0.12 11.8 SURCHARGED
1.004 7 128.993 0.301 0.000 1.18 60 115.4 SURCHARGED
4.000 8-Tank 128.769 0.151 0.000 0.22 114 18.3 SURCHARGED
5.000 9-Tank 128.768 0.141 0.000 0.18 110 17.2 SURCHARGED
1.005 10 128.948 0.349 0.000 0.43 104 38.4 SURCHARGED
1.006 11 129.002 0.453 0.000 0.29 23.1 SURCHARGED

PN
US/MH
Name

Level
Exceeded

1.000 IC1
1.001 IC2
1.002 IC3 5
1.003 1
2.000 2
2.001 3
2.002 4
3.000 5
3.001 6
1.004 7
4.000 8-Tank
5.000 9-Tank
1.005 10
1.006 11



Reuby & Stagg Ltd Page 14
Dewey House
55 High Street
Ringwood  BH24 1AE
Date 01/01/0001 Designed by pnicklen
File 11454 NETWORK 1.MDX Checked by
Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for 11454 NET 1.SWS
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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)

1.007 12 120 Summer 30 +0% 128.293

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

1.007 12 -0.243 0.000 0.26 23.1 OK
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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 FEH

FEH Rainfall Version 2013
Site Location GB 400202 161694 SU 00202 61694

Data Type Point
Cv (Summer) 1.000
Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 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.

1.000 IC1 15 Summer 100 +40% 100/15 Summer
1.001 IC2 15 Summer 100 +40% 30/15 Summer
1.002 IC3 180 Summer 100 +40% 30/15 Summer 100/120 Summer
1.003 1 120 Winter 100 +40% 30/15 Summer
2.000 2 15 Summer 100 +40% 30/15 Summer
2.001 3 60 Summer 100 +40% 30/15 Summer
2.002 4 120 Summer 100 +40% 30/15 Summer
3.000 5 120 Summer 100 +40% 100/15 Summer
3.001 6 120 Winter 100 +40% 30/15 Summer
1.004 7 120 Winter 100 +40% 30/15 Summer
4.000 8-Tank 120 Winter 100 +40% 30/15 Summer
5.000 9-Tank 120 Winter 100 +40% 30/15 Summer
1.005 10 120 Winter 100 +40% 30/15 Summer
1.006 11 60 Summer 100 +40% 30/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 IC1 130.008 0.558 0.000 0.55 29.1 FLOOD RISK
1.001 IC2 130.017 0.867 0.000 1.24 59.0 FLOOD RISK
1.002 IC3 129.805 0.778 4.631 0.57 25.6 FLOOD
1.003 1 129.806 0.880 0.000 0.58 27 63.3 FLOOD RISK
2.000 2 130.267 1.008 0.000 1.30 4 73.0 FLOOD RISK
2.001 3 130.067 1.138 0.000 1.75 58.9 FLOOD RISK
2.002 4 129.926 1.062 0.000 0.95 70.0 FLOOD RISK
3.000 5 129.803 1.026 0.000 0.15 239 12.7 FLOOD RISK
3.001 6 129.802 1.048 0.000 0.22 21.1 FLOOD RISK
1.004 7 129.801 1.109 0.000 1.17 186 114.4 SURCHARGED
4.000 8-Tank 129.787 1.169 0.000 0.25 127 20.9 SURCHARGED
5.000 9-Tank 129.787 1.160 0.000 0.22 125 20.4 SURCHARGED
1.005 10 129.787 1.188 0.000 0.60 31 53.8 SURCHARGED
1.006 11 130.088 1.539 0.000 0.31 24.1 FLOOD RISK

PN
US/MH
Name

Level
Exceeded

1.000 IC1
1.001 IC2
1.002 IC3 5
1.003 1
2.000 2
2.001 3
2.002 4
3.000 5
3.001 6
1.004 7
4.000 8-Tank
5.000 9-Tank
1.005 10
1.006 11
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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)

1.007 12 120 Summer 100 +40% 128.293

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

1.007 12 -0.243 0.000 0.27 24.1 OK
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Design Criteria for 11454 NET 2.SWS
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 2
FEH Rainfall Version 2013

Site Location GB 400202 161694 SU 00202 61694
Data Type Point

Maximum Rainfall (mm/hr) 550
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.600
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.250
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 300

Designed with Level Soffits

Network Design Table for 11454 NET 2.SWS

# - Indicates pipe length does not match coordinates
« - 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 22.656 0.226 100.2 0.036 5.00 0.0 0.600 o 225 Pipe/Conduit
1.001 6.883 0.078 88.2 0.048 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 13.709 0.117 117.2 0.037 0.00 0.0 0.600 o 225 Pipe/Conduit
1.003 5.680# 0.038 149.5 0.083 0.00 0.0 0.600 o 300 Pipe/Conduit
1.004 20.064 0.087 230.6 0.067 0.00 0.0 0.600 o 300 Pipe/Conduit
1.005 7.396 0.049 150.9 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 57.01 5.29 127.630 0.036 0.0 0.0 0.0 1.31 51.9 5.6
1.001 56.61 5.37 127.404 0.084 0.0 0.0 0.0 1.39 55.4 12.9
1.002 55.71 5.56 127.326 0.121 0.0 0.0 0.0 1.21 48.0 18.3
1.003 55.38 5.63 127.134 0.204 0.0 0.0 0.0 1.28 90.7 30.6
1.004 53.95 5.96 127.096 0.271 0.0 0.0 0.0 1.03 72.9 39.6
1.005 53.31 6.11 127.009 0.271 0.0 0.0 0.0 0.82 14.4« 39.6
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 C1 129.368 126.960 126.970 0 0

Simulation Criteria for 11454 NET 2.SWS

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 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
Return Period (years) 2
FEH Rainfall Version 2013

Site Location GB 400202 161694 SU 00202 61694
Data Type Point

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Storm Duration (mins) 30
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Non Return Valve Manhole: IC4, DS/PN: 1.001, Volume (m³): 1.5

Hydro-Brake® Optimum Manhole: 15, DS/PN: 1.005, Volume (m³): 3.9

Unit Reference MD-SHE-0047-1200-1400-1200
Design Head (m) 1.400

Design Flow (l/s) 1.2
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 47

Invert Level (m) 127.009
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.400 1.2
Flush-Flo™ 0.211 0.9
Kick-Flo® 0.423 0.7

Mean Flow over Head Range - 0.9

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 0.8 1.200 1.1 3.000 1.7 7.000 2.5
0.200 0.9 1.400 1.2 3.500 1.8 7.500 2.6
0.300 0.8 1.600 1.3 4.000 1.9 8.000 2.7
0.400 0.7 1.800 1.3 4.500 2.0 8.500 2.7
0.500 0.8 2.000 1.4 5.000 2.1 9.000 2.8
0.600 0.8 2.200 1.5 5.500 2.2 9.500 2.9
0.800 0.9 2.400 1.5 6.000 2.3
1.000 1.0 2.600 1.6 6.500 2.4
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Storage Structures for 11454 NET 2.SWS
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Porous Car Park Manhole: 13, DS/PN: 1.003

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 22.5
Membrane Percolation (mm/hr) 1000 Length (m) 25.0

Max Percolation (l/s) 156.3 Slope (1:X) 40.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 128.890 Cap Volume Depth (m) 0.350

Cellular Storage Manhole: 14, DS/PN: 1.004

Invert Level (m) 127.096 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)

0.000 303.0 0.0 2.600 0.0 0.0
0.200 303.0 0.0 2.800 0.0 0.0
0.400 303.0 0.0 3.000 0.0 0.0
0.600 303.0 0.0 3.200 0.0 0.0
0.750 303.0 0.0 3.400 0.0 0.0
0.751 0.0 0.0 3.600 0.0 0.0
0.800 0.0 0.0 3.800 0.0 0.0
1.201 0.0 0.0 4.000 0.0 0.0
1.600 0.0 0.0 4.200 0.0 0.0
1.800 0.0 0.0 4.400 0.0 0.0
2.000 0.0 0.0 4.600 0.0 0.0
2.200 0.0 0.0 4.800 0.0 0.0
2.400 0.0 0.0 5.000 0.0 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 Storage Structures 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 400202 161694 SU 00202 61694

Data Type Point
Cv (Summer) 1.000
Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 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.

1.000 Aco 15 Summer 2 +0% 100/15 Summer 100/480 Summer
1.001 IC4 15 Summer 2 +0% 30/15 Summer
1.002 IC5 15 Summer 2 +0% 30/15 Summer
1.003 13 15 Summer 2 +0% 30/15 Summer
1.004 14 600 Winter 2 +0% 30/120 Summer
1.005 15 600 Winter 2 +0% 2/30 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 Aco 127.686 -0.169 0.000 0.14 6.7 OK
1.001 IC4 127.498 -0.131 0.000 0.36 14.2 OK
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1.002 IC5 127.437 -0.114 0.000 0.48 19.9 OK
1.003 13 127.297 -0.137 0.000 0.54 6 33.0 OK
1.004 14 127.290 -0.106 0.000 0.02 593 1.0 OK
1.005 15 127.290 0.131 0.000 0.07 0.8 SURCHARGED

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

PN
US/MH
Name

Level
Exceeded

1.000 Aco 9
1.001 IC4
1.002 IC5
1.003 13
1.004 14
1.005 15
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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 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 400202 161694 SU 00202 61694

Data Type Point
Cv (Summer) 1.000
Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 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.

1.000 Aco 15 Summer 30 +0% 100/15 Summer 100/480 Summer
1.001 IC4 15 Summer 30 +0% 30/15 Summer
1.002 IC5 15 Summer 30 +0% 30/15 Summer
1.003 13 15 Summer 30 +0% 30/15 Summer
1.004 14 720 Winter 30 +0% 30/120 Summer
1.005 15 720 Winter 30 +0% 2/30 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 Aco 127.852 -0.003 0.000 0.34 16.2 OK
1.001 IC4 127.819 0.190 0.000 0.94 37.0 SURCHARGED
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1.002 IC5 127.722 0.171 0.000 1.26 52.7 SURCHARGED
1.003 13 127.521 0.087 0.000 1.44 6 88.4 SURCHARGED
1.004 14 127.520 0.124 0.000 0.04 1311 2.4 SURCHARGED
1.005 15 127.666 0.507 0.000 0.07 0.8 SURCHARGED

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

PN
US/MH
Name

Level
Exceeded

1.000 Aco 9
1.001 IC4
1.002 IC5
1.003 13
1.004 14
1.005 15
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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 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 2013
Site Location GB 400202 161694 SU 00202 61694

Data Type Point
Cv (Summer) 1.000
Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 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.

1.000 Aco 960 Summer 100 +40% 100/15 Summer 100/480 Summer
1.001 IC4 960 Summer 100 +40% 30/15 Summer
1.002 IC5 720 Summer 100 +40% 30/15 Summer
1.003 13 720 Summer 100 +40% 30/15 Summer
1.004 14 720 Summer 100 +40% 30/120 Summer
1.005 15 720 Summer 100 +40% 2/30 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 Aco 128.706 0.851 6.705 0.06 2.7 FLOOD
1.001 IC4 129.005 1.376 0.000 0.16 6.4 SURCHARGED
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1.002 IC5 129.036 1.485 0.000 0.28 11.6 SURCHARGED
1.003 13 129.034 1.600 0.000 0.31 55 19.3 SURCHARGED
1.004 14 129.065 1.669 0.000 0.05 1660 3.5 SURCHARGED
1.005 15 129.095 1.936 0.000 0.11 1.4 FLOOD RISK

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

PN
US/MH
Name

Level
Exceeded

1.000 Aco 9
1.001 IC4
1.002 IC5
1.003 13
1.004 14
1.005 15
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Appendix C – Canal & River Trust Correspondence 
  



 

 

 

21/09/2023 

 

Siphiwe Kazora/Rupert Domoney 

RSK Land and Development Engineering Limited 

Abbey Park, Humber Road 

Coventry 

 

 

Dear Siphiwe/Rupert, 

 

WADWORTH BREWERY DEVELOPMENT DEVIZES - SURFACE WATER DISCHARGE 

 

Our technical specialists have now undertaken their review of the information provided and can confirm that 

your proposal is acceptable to the Canal & River Trust to a maximum discharge rate of 24.15 l/s, based on the 

following conditions listed in the Trust attached review proforma. 

 

Items that will require agreement with the Trust’s Infrastructure Services team are: 

 Details and design of the proposed outfall, and how it will connect to the Trust’ asset. Outfall 

structures should be designed for the discharge to take place below the normal water surface and 

not protrude past the surface of the canal wall. A lifetime maintenance plan should be provided 

including measures to isolate the system from the canal network. 

 Risk Assessment, Method Statements and Works Information for the outfall. 

 SKY apparatus is in the area and the Trust should be contacted prior to any excavation close to the 

canal network. 

 For us to accept the SWD the following Mitigation requirements are mandatory in line with the review 

proforma, for us to accept any form of discharge to the canal. 

 

(Mitigation requirements from the review proforma) 

 The site is potentially contaminated. Phase 2 Intrusive Investigation Report, Detailed Quantitative 

Risk Assessment, Remediation Strategy, and Verification Report is required. Please contact the 

Works Engineer for investigations close to the canal. 

 To ensure protection of the canal and its water quality during the construction phase and post-

construction phase, it is advised that the development shall not begin until the Local Planning 

Authority have reviewed and approved: a Flood Risk Assessment, detailed strategy for foul and 

storm drainage (including design and management details of interceptors and surface finishes), and 

a Construction Environment Management Plan (CEMP). 

 Maintenance schedule and management arrangements/details for drainage system. 

Our Ref KA-087-000-TPW01-
P0000$ 

  



 
Canal & River Trust   

T  0303 040 4040  E  canalrivertrust.org.uk/contact-us   
Patron: H.R.H. The Prince of Wales. Canal & River Trust, a charitable company limited by guarantee registered in England and Wales 

with company number 7807276 and registered charity number 1146792, registered office address First Floor North, Station House, 500 

Elder Gate, Milton Keynes  MK9 1BB 

 
 

 The current proposed maximum discharge velocity of 0.6 m/s is not acceptable and the developer 

has stated that the outfall will be designed to a maximum of 0.3 m/s. Evidence must be provided 

prior to proceeding with the works. The development shall not begin until details of a scheme for 

surface water drainage have been submitted to and approved in writing by the Local Planning 

Authority so that the Trust can be satisfied that the proposed maximum discharge will not be 

exceeded. 

 It is acknowledged that two historic outfalls are present on site but these are not recorded with the 

Trust. The surface water discharge should be considered as a new application as this represents a 

change in land use. 

 

Please note that the SWD assessment review is only acceptable on the basis that the mitigation 

requirements mentioned are resolved and a solution is put forward for review. This is to be agreed with the 

Works Engineer (David Wilson). 

 

Please note that any additional input required from the Trust for construction of the outfall or otherwise will be 

subject to the Code of Practice for Works Affecting the Canal and River Trust. Contact the Works Engineer to 

review the design and construction before commencement.  

 

Our Utilities Surveyor (Joanna Bryan) will now be in contact to progress the necessary commercial negotiations 

to allow the proposal to proceed (contact details in the acceptance email). Please note that the legal agreement 

must be completed prior to any connection to the canal can be made.  

 

 

D Wilson 
David Wilson 

Infrastructure Services – Works Engineer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Canal & River Trust   

T  0303 040 4040  E  canalrivertrust.org.uk/contact-us   
Patron: H.R.H. The Prince of Wales. Canal & River Trust, a charitable company limited by guarantee registered in England and Wales 

with company number 7807276 and registered charity number 1146792, registered office address First Floor North, Station House, 500 

Elder Gate, Milton Keynes  MK9 1BB 
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Appendix D – Downstream Defender Data Sheet 
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�cceVeUbZx\dedW\XefWX\aZ�\�W\Z̀ ÙaaUcZVWc�\dxWZXW\̀UbVZ̀V\��c_U\�bVW_bZVeUbZx\gU_\ZXXeXVZb̀Wi

����������������������������������� ��¡¢¡���¢£��¤

jklm¥¦§̈

©edW\ZbyxWX\̀Zb\�W\ZcªhXVWc\VU\XheVi\«ebeaha\ZbyxW\�WV�WWb\ebxWVX\Zbc\UhVxWV\eX\¬­®i\�xx\dedW\̀UbbẀVeUbX\Z_W\ZV\V̂W\XZaW\
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Construction Design and Management
(CDM) Key Residual Risks
Contractors entering the site should gain permission from the relevant land
owners and/or principle contractor working on site at the time of entry.
Contractors shall be responsible for carrying out their own risk assessments
and for liasing with the relevant services companies and authorities. Listed
below are Site Specific key risks associated with the project.
1. Overhead and underground services
2. Street lighting cables
3. Working adjacent to water courses and flood plain
4. Soft ground conditions
5. Working adjacent to live highways and railway lines
6. Uncharted services
7. Existing buildings with potential asbestos hazards
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