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Technical Note

Surface Water Drainage Summary

The following document has been produced to summarise the Flood Risk Assessment (FRA), and the
subsequent design works, in order to demonstrate the compliance of the proposed surface water drainage
strategy for the Greenwood Community Resource Centre with Condition 19 of the London Borough of
Camden Planning Consent (2013/5947/P). This document should be read in conjunction with the FRA
prepared for the site (BSF11167-100315-Level 2 FRA F2).

Condiition 19:  The development hereby approved shall not be commenced, other than for site clearance
& preparation, relocation of services, utilities and public infrastructure and demolition,
until details of a surface water drainage scheme for the site, aiming by reasonable
endeavours towards at least a 50% reduction from the current brownfield discharge rate,
shall be submitted to and approved by the local planning authority in consultation with
Thames Water. The development shall not be implemented other than in complete
accordance with the surface water drainage scheme that has been approved.

Flood Risk Assessment

In August 2013, the London Borough of Camden (LBC) commissioned Campbell Reith Hill LLP
(CampbellReith), as part of the Tibbalds Multi-Disciplinary team, to prepare a FRA in support of the
Planning Application for the proposed redevelopment of Greenwood Place, London. The latest revision

of the FRA, F2, was issued in March 2015 (BSF11167-100315-Level 2 FRA F2).

As part of the FRA process, a proposed surface water management strategy for the development was
proposed. This strategy was designed to prevent flooding of buildings up to the 1 in 100 year storm

event including an allowance of +20% for future climate change.

Surface Water Runoff Betterment

As the development is on a brownfield site, in accordance with the Mayor’s London Plan and the North
London SFRA, the proposed peak surface water discharges are to be limited to 50% of the peak surface
runoff from the existing site, for the 1 in 1 year event.

The current peak discharge from the existing buildings and surrounding hard landscaping were
calculated in Windes and were included in Appendix C of the FRA. These are summarised, along with
the proposed peak surface water flow to be discharged from the proposed building and hardstanding

area in the table below:
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L . Proposed Peak Flow
. Existing Peak Discharge o
Return Period (50% of Existing)
(I/s)

(I/s)
1in 1 year 26.6 13.3
1in 2 year 30.1 15.1
1in 30 year 37.7 18.9
1in 100 year 37.8 18.9
1in 100 year +20% 18.9

In order to limit the sites surface water discharge to the peak flows listed in the above table,

attenuation storage was deemed to be required.

Surface Water Drainage Strategy and Calculations

A preliminary surface water drainage strategy for the proposed development, including a proposed
layout and calculations, was developed for the site as part of the FRA. This strategy proposes to limit
the peak surface water discharge of the proposed development to the 1 in 1 year flow (13.3 I/s) for all
events up to the 1 in 100 year storm event, including an allowance of +20% for climate change.
Subsequently the proposed storm water layout and calculations for the development have been
updated and refined at later design stages, in accordance with the above surface water drainage

strategy.

The surface water drainage strategy consists of runoff generated from roof and external hardstanding
areas, being collected via rain water pipes and linear channels respectively, before discharging into
storm water sewer, where it is conveyed via gravity to a flow control manhole (hydrobrake). The
restricted outfall from the hydrobrake (13.3 I/s) causes runoff to back up into the system during high
flows and discharge into the offline 32m3 cellular attenuation tank. Downstream of the hydrobrake, the
storm water discharges into a combined water manhole and sewer before outfalling to the existing
combined manhole located within Highgate Road carriageway. The latest issue of the Proposed Storm

Water Drainage Layout (12291-CRH-GC-XX-DR-C-5055 P3) drawing is appended to this Technical Note.

The accompanying calculations for the developed scenario have been updated since the FRA, and are

also appended to this Technical Note.
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Planning Condition 19 Compliance

The proposed storm water drainage strategy has achieved a 50% reduction from the current brownfield
discharge rate through SuDs recognised attenuation devices, flow control and cellular storage, therefore
is considered to have complied with the requirement to be ‘aiming by reasonable endeavours towards at

least a 50% reduction from the current brownfield discharge rate’.

Please consider this Technical Note, and the appended Storm Water Drainage Layout and calculations,
as evidence of compliance for the approval of the local planning authority in consultation with Thames
Water, in regards to the requirements of Condition 19 of the London Borough of Camden Planning

Consent (2013/5947/P).
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 20.800 Add Flow / Climate Change (%) 0

Ratio R 0.441 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits
Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 5.253 0.023 225.0 0.014 5.00 0.0 0.600 o 225 Pipe/Conduit &
1.001 11.533 0.051 225.0 0.014 0.00 0.0 0.600 o 225 Pipe/Conduit &
1.002 7.870 0.035 225.0 0.010 0.00 0.0 0.600 o 225 Pipe/Conduit o
1.003 5.866 0.026 225.0 0.001 0.00 0.0 0.600 o 225 Pipe/Conduit &
1.004 8.868 0.039 225.0 0.017 0.00 0.0 0.600 o 225 Pipe/Conduit &
1.005 4.637 0.021 225.0 0.012 0.00 0.0 0.600 o 300 Pipe/Conduit &
2.000 6.592 0.066 100.0 0.029 5.00 0.0 0.600 o 150 Pipe/Conduit 3
2.001 10.437 0.104 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
2.002 3.508 0.036 97.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
1.006 21.796 0.097 225.0 0.025 0.00 0.0 0.600 o 300 Pipe/Conduit &
3.000 2.401 0.153 15.7 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit &
1.007 7.089 0.181 39.2 0.017 0.00 0.0 0.600 o 300 Pipe/Conduit &
4.000 8.867 0.089 99.6 0.029 5.00 0.0 0.600 o 150 Pipe/Conduit )

Network Results Table

PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.10 35.515 0.014 0.0 0.0 0.0 0.87 34.5 1.9
1.001 50.00 5.32 35.492 0.028 0.0 0.0 0.0 0.87 34.5 3.8
1.002 50.00 5.47 35.440 0.038 0.0 0.0 0.0 0.87 34.5 5.2
1.003 50.00 5.59 35.405 0.039 0.0 0.0 0.0 0.87 34.5 5.3
1.004 50.00 5.76 35.379 0.056 0.0 0.0 0.0 0.87 34.5 7.6
1.005 50.00 5.83 35.265 0.068 0.0 0.0 0.0 1.04 73.8 9.2
2.000 50.00 5.11 35.600 0.029 0.0 0.0 0. 1.00 17.8 3.9
2.001 50.00 5.28 35.534 0.029 0.0 0.0 0.0 1.00 17.8 3.9
2.002 50.00 5.34 35.430 0.029 0.0 0.0 0.0 1.02 18.0 3.9
1.006 50.00 6.18 35.244 0.123 0.0 0.0 0.0 1.04 73.8 16.6
3.000 50.00 5.02 35.500 0.000 0.0 0.0 0.0 1.96 15.4 0.0
1.007 50.00 6.23 35.147 0.140 0.0 0.0 0.0 2.52 178.1 18.9
4.000 50.00 5.15 35.340 0.029 0.0 0.0 0.0 1.01 17.8 3.9
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Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
4.001 13.469 0.135 99.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
5.000 3.035 0.379 8.0 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit o
1.008 6.599 0.120 55.0 0.041 0.00 0.0 0.600 o 300 Pipe/Conduit o
6.000 6.187 0.041 150.9 0.000 5.00 0.0 0.600 o 150 Pipe/Conduit ]
1.009 2.253 0.271 8.3 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit o
1.010 8.803 0.325 27.1 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL £ I.Area % Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

4.001 50.00 5.37 35.251 0.029 0.0 0.0 0.0 1.01 17.8 3.9
5.000 50.00 5.02 35.545 0.000 0.0 0.0 0.0 2.75 21.6 0.0
1.008 50.00 6.28 34.966 0.210 0.0 0.0 0.0 2.12 150.2 28.4
6.000 50.00 5.13 35.037 0.000 0.0 0.0 0.0 0.82 14.4 0.0
1.009 50.00 6.28 34.846 0.210 0.0 0.0 0.0 5.48 387.7 28.4
1.010 50.00 6.34 34.650 0.210 0.0 0.0 0.0 2.52 100.4 28.4
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) [Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
1[/36.522|1.007|Open Manhole 45011.000 35.515 225
2136.522(1.030|Open Manhole 45011.001 35.492 22511.000 35.492 225
3[36.522|1.082|Open Manhole 45011.002 35.440 22511.001 35.440 225
4(136.522|1.117 | Open Manhole 45011.003 35.405 22511.002 35.405 225
5[36.522|1.143 | Open Manhole 1200]1.004 35.379 22511.003 35.379 225
6|36.522|1.257|Open Manhole 1200]1.005 35.265 300]1.004 35.340 225
7(136.522|0.922 | Open Manhole 45012.000 35.600 150
8(36.522|0.988 | Open Manhole 45012.001 35.534 150]2.000 35.534 150
9136.522|1.092| Open Manhole 45012.002 35.430 150]2.001 35.430 150
10]36.522(1.278|Open Manhole 1200]1.006 35.244 300|1.005 35.244 300 1
2.002 35.394 150
11]136.522(1.022|0Open Manhole 45013.000 35.500 100
12]36.522|1.375|0Open Manhole 1200(1.007 35.147 300|1.006 35.147 300
3.000 35.347 100
13]136.522(1.182|0Open Manhole 45014.000 35.340 150
14136.522|1.271|0Open Manhole 45014.001 35.251 150|4.000 35.251 150
15]136.522(0.977 | Open Manhole 45015.000 35.545 100
16]36.522|1.556|0Open Manhole 1200(1.008 34.966 300|1.007 34.966 300
4.001 35.116 150
5.000 35.166 100
17]136.522|1.485 Junction 06.000 35.037 150
18]36.522|1.676|0Open Manhole 1200(1.009 34.846 300(1.008 34.846 300
6.000 34.996 150
CWMH | 36.522|1.947 | Open Manhole 1200(1.010 34.650 22511.009 34.575 300
36.575|2.250| Open Manhole 0 OUTFALL 1.010 34.325 225
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PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
1.000 o 225 1 36.522 35.515 0.782 Open Manhole 450
1.001 o 225 2 36.522 35.492 0.805 Open Manhole 450
1.002 o 225 3 36.522 35.440 0.857 Open Manhole 450
1.003 o 225 4 36.522 35.405 0.892 Open Manhole 450
1.004 o 225 5 36.522 35.379 0.918 Open Manhole 1200
1.005 o 300 6 36.522 35.265 0.957 Open Manhole 1200
2.000 o 150 7 36.522 35.600 0.772 Open Manhole 450
2.001 o 150 8 36.522 35.534 0.838 Open Manhole 450
2.002 o 150 9 36.522 35.430 0.942 Open Manhole 450
1.006 o 300 10 36.522 35.244 0.978 Open Manhole 1200
3.000 o 100 11 36.522 35.500 0.922 Open Manhole 450
1.007 o 300 12 36.522 35.147 1.075 Open Manhole 1200
4.000 o 150 13 36.522 35.340 1.032 Open Manhole 450
4.001 o 150 14 36.522 35.251 1.121 Open Manhole 450
5.000 o 100 15 36.522 35.545 0.877 Open Manhole 450
1.008 o 300 l6 36.522 34.966 1.256 Open Manhole 1200
6.000 o 150 17 36.522 35.037 1.335 Junction
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
1.000 5.253 225.0 2 36.522 35.492 0.805 Open Manhole 450
1.001 11.533 225.0 3 36.522 35.440 0.857 Open Manhole 450
1.002 7.870 225.0 4 36.522 35.405 0.892 Open Manhole 450
1.003 5.866 225.0 5 36.522 35.379 0.918 Open Manhole 1200
1.004 8.868 225.0 6 36.522 35.340 0.957 Open Manhole 1200
1.005 4.637 225.0 10 36.522 35.244 0.978 Open Manhole 1200
2.000 6.592 100.0 8 36.522 35.534 0.838 Open Manhole 450
2.001 10.437 100.0 9 36.522 35.430 0.942 Open Manhole 450
2.002 3.508 97.4 10 36.522 35.394 0.978 Open Manhole 1200
1.006 21.796 225.0 12 36.522 35.147 1.075 Open Manhole 1200
3.000 2.401 15.7 12 36.522 35.347 1.075 Open Manhole 1200
1.007 7.089 39.2 l6 36.522 34.966 1.256 Open Manhole 1200
4.000 8.867 99.6 14 36.522 35.251 1.121 Open Manhole 450
4.001 13.469 99.4 16 36.522 35.116 1.256 Open Manhole 1200
5.000 3.035 8.0 16 36.522 35.166 1.256 Open Manhole 1200
1.008 6.599 55.0 18 36.522 34.846 1.376 Open Manhole 1200
6.000 6.187 150.9 18 36.522 34.996 1.376 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)

1.009 o 300 18 36.522 34.846 1.376 Open Manhole 1200

1.010 o 225 CWMH 36.522 34.650 1.647 Open Manhole 1200

Downstream Manhole

PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)

1.009 2.253 8.3 CWMH 36.522 34.575 1.647 Open Manhole 1200

1.010 8.803 27.1 36.575 34.325 2.025 Open Manhole 0
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Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
1.000 User - 100 0.014 0.014 0.014
1.001 User - 100 0.014 0.014 0.014
1.002 User - 100 0.010 0.010 0.010
1.003 User - 100 0.001 0.001 0.001
1.004 User - 100 0.017 0.017 0.017
1.005 User - 100 0.012 0.012 0.012
2.000 User - 100 0.029 0.029 0.029
2.001 - - 100 0.000 0.000 0.000
2.002 - - 100 0.000 0.000 0.000
1.006 User - 100 0.025 0.025 0.025
3.000 - - 100 0.000 0.000 0.000
1.007 User - 100 0.007 0.007 0.007
User - 100 0.011 0.011 0.017
4.000 User - 100 0.029 0.029 0.029
4.001 - - 100 0.000 0.000 0.000
5.000 - - 100 0.000 0.000 0.000
1.008 User - 100 0.010 0.010 0.010
User - 100 0.032 0.032 0.041
6.000 - - 100 0.000 0.000 0.000
1.009 - - 100 0.000 0.000 0.000
1.010 - - 100 0.000 0.000 0.000
Total Total Total
0.210 0.210 0.210
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.010 36.575 34.325 34.525 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 (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 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) 20.800 Storm Duration (mins) 30
Ratio R 0.441
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Online Controls for Storm

Hydro-Brake® Optimum Manhole: 18, DS/PN: 1.009, Volume (m3): 2.4

Unit Reference MD-SHE-0163-1330-1200-1330

Design Head (m) 1.200

Design Flow (1/s) 13.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 163

Invert Level (m) 34.846

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 13.3 Kick-Flo® 0.801 11.0
Flush-Flo™ 0.364 13.3|Mean Flow over Head Range - 11.5

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 (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/s)
0.100 5.8 0.800 11.0 2.000 16.9 4.000 23.6 7.000 30.9
0.200 12.5 1.000 12.2 2.200 17.7 4.500 25.0 7.500 31.9
0.300 13.2 1.200 13.3 2.400 18.5 5.000 26.3 8.000 32.9
0.400 13.3 1.400 14.3 2.600 19.2 5.500 27.5 8.500 33.9
0.500 13.1 1.600 15.2 3.000 20.6 6.000 28.7 9.000 34.9
0.600 12.8 1.800 16.1 3.500 22.1 6.500 29.8 9.500 35.8
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Storage Structures for Storm

Tank or Pond Manhole: 17, DS/PN: 6.000

Invert Level (m) 35.037

Depth (m) Area (m?) |Depth (m) Area (m?)|Depth (m) Area (m?2)

0.000 80.0 0.400 80.0

0.401

0.

0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 20.800 Cv (Summer) 0.750
Region England and Wales Ratio R 0.441 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Proflle(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, 20

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow /
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap.
1.000 1 15 Winter 1 +0% 30/15 Winter 35.561 -0.179 0.000 0.08
1.001 2 15 Winter 1 +0% 30/15 Summer 35.546 -0.171 0.000 0.13
1.002 3 15 Winter 1 +0% 30/15 Summer 35.507 -0.159 0.000 0.19
1.003 4 15 Winter 1 +0% 30/15 Summer 35.476 -0.155 0.000 0.20
1.004 5 15 Winter 1 +0% 30/15 Summer 35.458 -0.147 0.000 0.26
1.005 6 15 Winter 1 +0% 30/15 Summer 35.358 -0.207 0.000 0.18
2.000 7 15 Winter 1 +0% 30/15 Winter 35.655 -0.095 0.000 0.29
2.001 8 15 Winter 1 +0% 30/15 Summer 35.588 -0.096 0.000 0.27
2.002 9 15 Winter 1 +0% 30/15 Summer 35.493 -0.086 0.000 0.37
1.006 10 15 Winter 1 +0% 30/15 Summer 35.345 -0.199 0.000 0.25
3.000 11 60 Winter 1 +0% 30/15 Summer 35.500 -0.100 0.000 0.00
1.007 12 15 Winter 1 +0% 30/15 Summer 35.261 -0.186 0.000 0.17
4.000 13 15 Winter 1 +0% 30/15 Summer 35.394 -0.096 0.000 0.28
4.001 14 15 Winter 1 +0% 30/15 Summer 35.304 -0.097 0.000 0.26
5.000 15 60 Winter 1 +0% 30/15 Winter 35.545 -0.100 0.000 0.00
1.008 16 15 Winter 1 +0% 30/15 Summer 35.252 -0.013 0.000 0.30
6.000 17 15 Winter 1 +0% 30/15 Summer 35.081 -0.106 0.000 0.18
1.009 18 15 Winter 1 +0% 1/15 Summer 35.240 0.094 0.000 0.10
1.010 CWMH 60 Summer 1 +0% 34.711 -0.164 0.000 0.16
Pipe
US/MH Overflow Flow Level

PN Name (1/s) (1/s) Status Exceeded

1.000 1 2.1 OK
1.001 2 3.8 OK
1.002 3 5.2 OK
1.003 4 5.3 OK
1.004 5 7.4 OK
1.005 6 8.8 OK
2.000 7 4.4 OK
2.001 8 4.3 OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Pipe
US/MH Overflow Flow Level
PN Name (1/s) (1/s) Status Exceeded
2.002 9 4.4 OK
1.006 10 16.1 OK
3.000 11 0.0 OK
1.007 12 17.7 OK
4.000 13 4.3 OK
4.001 14 4.3 OK
5.000 15 0.0 OK
1.008 16 26.0 OK
6.000 17 2.2 OK*
1.009 18 13.3 SURCHARGED
1.010 CwWMH 13.3 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 20.800 Cv (Summer) 0.750
Region England and Wales Ratio R 0.441 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Proflle(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, 20

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow /
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap.
1.000 1 15 Winter 30 +0% 30/15 Winter 35.774 0.034 0.000 0.19
1.001 2 15 Winter 30 +0% 30/15 Summer 35.770 0.054 0.000 0.33
1.002 3 15 Winter 30 +0% 30/15 Summer 35.759 0.094 0.000 0.47
1.003 4 15 Winter 30 +0% 30/15 Summer 35.749 0.118 0.000 0.47
1.004 5 15 Winter 30 +0% 30/15 Summer 35.740 0.136 0.000 0.62
1.005 6 15 Winter 30 +0% 30/15 Summer 35.723 0.158 0.000 0.36
2.000 7 15 Winter 30 +0% 30/15 Winter 35.781 0.031 0.000 0.70
2.001 8 15 Winter 30 +0% 30/15 Summer 35.760 0.076 0.000 0.62
2.002 9 15 Winter 30 +0% 30/15 Summer 35.730 0.150 0.000 0.76
1.006 10 15 Winter 30 +0% 30/15 Summer 35.716 0.173 0.000 0.48
3.000 11 15 Winter 30 +0% 30/15 Summer 35.683 0.083 0.000 0.02
1.007 12 15 Winter 30 +0% 30/15 Summer 35.683 0.236 0.000 0.33
4.000 13 15 Winter 30 +0% 30/15 Summer 35.731 0.241 0.000 0.61
4.001 14 15 Winter 30 +0% 30/15 Summer 35.700 0.299 0.000 0.57
5.000 15 15 Winter 30 +0% 30/15 Winter 35.665 0.020 0.000 0.01
1.008 16 15 Winter 30 +0% 30/15 Summer 35.665 0.399 0.000 0.62
6.000 17 30 Winter 30 +0% 30/15 Summer 35.319 0.132 0.000 0.96
1.009 18 15 Winter 30 +0% 1/15 Summer 35.634 0.489 0.000 0.10
1.010 CWMH 60 Summer 30 +0% 34.711 -0.164 0.000 0.16
Pipe
US/MH Overflow Flow Level
PN Name (1/s) (1/s) Status Exceeded

1.000 1 4.7 SURCHARGED

1.001 2 9.8 SURCHARGED

1.002 3 12.9 SURCHARGED

1.003 4 12.3 SURCHARGED

1.004 5 17.5 SURCHARGED

1.005 6 17.4 SURCHARGED

2.000 7 10.5 SURCHARGED

2.001 8 9.8 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Pipe
US/MH Overflow Flow Level
PN Name (1/s) (1/s) Status Exceeded
2.002 9 9.0 SURCHARGED
1.006 10 31.3 SURCHARGED
3.000 11 0.2 SURCHARGED
1.007 12 35.6 SURCHARGED
4.000 13 9.5 SURCHARGED
4.001 14 9.3 SURCHARGED
5.000 15 0.2 SURCHARGED
1.008 16 53.6 SURCHARGED
6.000 17 12.2 SURCHARGED*
1.009 18 13.3 SURCHARGED
1.010 CwWMH 13.3 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 20.800 Cv (Summer) 0.750
Region England and Wales Ratio R 0.441 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Proflle(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, 20

Water Surcharged Flooded

US/MH Return Climate First (X) First (Y) First (2) Overflow Level Depth Volume Flow /
PN Name Storm Period Change Surcharge Flood Overflow Act. (m) (m) (m3) Cap.
1.000 1 15 Winter 100 +20% 30/15 Winter 36.475 0.735 0.000 0.24
1.001 2 15 Winter 100 +20% 30/15 Summer 36.470 0.753 0.000 0.41
1.002 3 15 Winter 100 +20% 30/15 Summer 36.453 0.788 0.000 0.60
1.003 4 15 Winter 100 +20% 30/15 Summer 36.437 0.807 0.000 0.63
1.004 5 15 Winter 100 +20% 30/15 Summer 36.425 0.820 0.000 0.75
1.005 6 15 Winter 100 +20% 30/15 Summer 36.400 0.835 0.000 0.51
2.000 7 15 Winter 100 +20% 30/15 Winter 36.520 0.770 0.000 0.86
2.001 8 15 Winter 100 +20% 30/15 Summer 36.483 0.799 0.000 0.79
2.002 9 15 Winter 100 +20% 30/15 Summer 36.427 0.848 0.000 1.05
1.006 10 15 Winter 100 +20% 30/15 Summer 36.392 0.848 0.000 0.69
3.000 11 15 Winter 100 +20% 30/15 Summer 36.343 0.743 0.000 0.04
1.007 12 15 Winter 100 +20% 30/15 Summer 36.344 0.897 0.000 0.47
4.000 13 15 Winter 100 +20% 30/15 Summer 36.452 0.962 0.000 0.87
4.001 14 15 Winter 100 +20% 30/15 Summer 36.395 0.994 0.000 0.80
5.000 15 15 Winter 100 +20% 30/15 Winter 36.315 0.670 0.000 0.02
1.008 16 15 Winter 100 +20% 30/15 Summer 36.317 1.051 0.000 0.88
6.000 17 30 Winter 100 +20% 30/15 Summer 35.438 0.251 0.000 0.84
1.009 18 15 Winter 100 +20% 1/15 Summer 36.222 1.077 0.000 0.11
1.010 CWMH 15 Winter 100 +20% 34.713 -0.162 0.000 0.18
Pipe
US/MH Overflow Flow Level
PN Name (1/s) (1/s) Status Exceeded

1.000 1 6.2 FLOOD RISK

1.001 2 12.1 FLOOD RISK

1.002 3 16.7 FLOOD RISK

1.003 4 16.5 FLOOD RISK

1.004 5 21.1 FLOOD RISK

1.005 6 24.2 FLOOD RISK

2.000 7 12.9 FLOOD RISK

2.001 8 12.5 FLOOD RISK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Storm

Pipe
US/MH Overflow Flow Level
PN Name (1/s) (1/s) Status Exceeded
2.002 9 12.4 FLOOD RISK
1.006 10 44 .6 FLOOD RISK
3.000 11 0.4 FLOOD RISK
1.007 12 50.1 FLOOD RISK
4.000 13 13.6 FLOOD RISK
4.001 14 13.1 FLOOD RISK
5.000 15 0.4 FLOOD RISK
1.008 16 76.6 FLOOD RISK
6.000 17 10.7 SURCHARGED*
1.009 18 14.1 FLOOD RISK
1.010 CwWMH 14.1 OK
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