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Print 
 Close Report

Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: Tom Hustwitt

Site name: Redbank Playing Fields

Site Details

Latitude: 53.56539° N

Greenfield runoff rates Default Edited

Q  (l/s): 2.54 2.54

1 in 1 year (l/s): 2.21 2.21

1 in 30 years (l/s): 4.32 4.32

1 in 100 year (l/s): 5.28 5.28

Site location: Unsworth Street
Longitude: 2.33734° W

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria

in line with Environment Agency guidance “Rainfall runoff management for developments”,

SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS

(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for

the drainage of surface water runoff from sites.

Reference: 987370227

Date: Oct 21 2022 09:32

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 0.330

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological characteristics Default Edited

SAAR (mm): 1043 1043

Hydrological region: 10 10

Growth curve factor 1 year: 0.87 0.87

Growth curve factor 30 years: 1.7 1.7

Growth curve factor 100 years: 2.08 2.08

Growth curve factor 200 years: 2.37 2.37

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates are set

at 2.0 l/s/ha.
BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for discharge is

usually set at 5.0 l/s if blockage from vegetation and other

materials is possible.
Lower consent flow rates may be set

where the blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of

soakaways to avoid discharge offsite would normally be

preferred for disposal of surface water runoff.

BAR

1 in 200 years (l/s): 6.02 6.02

Registration successful. You are now logged in. ×



This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com.
The use of

this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at
www.uksuds.com/terms-

and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates.
The use of these results is the responsibility of

the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,
CEH, Hydrosolutions or any other

organisation for the use of this data in the design or operational characteristics of any drainage scheme.
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PROPOSED CELLULAR STORAGE

190m² x 1.2m DEPTH (95% VOIDS)

TOTAL STORAGE VOLUME = 216.6m³

A1

Lynas Engineers

Wilton Centre

Redcar

TS10 4RF

www.lynasengineers.com

Tel: +44 (0)1642 438273

Copyright   C   Lynas Engineers Limited (2020)
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2. DO NOT SCALE FROM THIS DRAWING, WORK TO DIMENSIONS
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Lynas Engineers Page 1
Wilton Centre Redbank Playing Fields
Redcar Surface Water
TS10 4RF Drainage Design Rev-P02
Date 25/11/2022 Designed by TH
File 22051-LE-ZZ-ZZ-CA-D-0001-SURFAC... Checked by WF
XP Solutions Network 2018.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for 01_SW NETWORK

©1982-2018 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 30
Ratio R 0.322 Minimum Backdrop Height (m) 20.000

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 20.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

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

Designed with Level Soffits

Network Design Table for 01_SW NETWORK

« - 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 46.532 0.274 169.8 0.069 5.00 0.0 0.600 o 225 Pipe/Conduit
1.001 38.070 0.224 170.0 0.058 0.00 0.0 0.600 o 225 Pipe/Conduit
1.002 7.269 0.043 170.0 0.027 0.00 0.0 0.600 o 225 Pipe/Conduit

2.000 27.722 0.277 100.0 0.013 5.00 0.0 0.600 o 150 Pipe/Conduit

3.000 18.731 0.187 100.0 0.020 5.00 0.0 0.600 o 150 Pipe/Conduit
3.001 22.001 0.607 36.2 0.078 0.00 0.0 0.600 o 150 Pipe/Conduit

1.003 18.731 0.069 270.0 0.046 0.00 0.0 0.600 o 300 Pipe/Conduit
1.004 3.235 0.012 270.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

4.000 29.054 0.291 100.0 0.019 5.00 0.0 0.600 o 150 Pipe/Conduit

1.005 37.391 -2.374 -15.8 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
1.006 5.911 0.059 100.2 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 50.00 5.78 87.773 0.069 0.0 0.0 2.8 1.00 39.8 12.1
1.001 50.00 6.41 87.499 0.127 0.0 0.0 5.2 1.00 39.8 22.4
1.002 50.00 6.53 87.275 0.154 0.0 0.0 6.3 1.00 39.8 27.1

2.000 50.00 5.46 88.248 0.013 0.0 0.0 0.5 1.00 17.8 2.3

3.000 50.00 5.31 89.540 0.020 0.0 0.0 0.8 1.00 17.8 3.5
3.001 50.00 5.53 89.353 0.098 0.0 0.0 4.0 1.68 29.6 17.3

1.003 50.00 6.86 87.157 0.311 0.0 0.0 12.6 0.95 67.3 54.7
1.004 50.00 6.92 87.087 0.311 0.0 0.0 12.6 0.95 67.3 54.7

4.000 50.00 5.48 88.619 0.019 0.0 0.0 0.8 1.00 17.8 3.3

1.005 50.00 7.54 87.075 0.330 0.0 0.0 13.4 1.00 17.8« 58.1
1.006 50.00 5.10 89.449 0.000 2.8 0.0 0.6 1.00 17.7 2.8



Lynas Engineers Page 2
Wilton Centre Redbank Playing Fields
Redcar Surface Water
TS10 4RF Drainage Design Rev-P02
Date 25/11/2022 Designed by TH
File 22051-LE-ZZ-ZZ-CA-D-0001-SURFAC... Checked by WF
XP Solutions Network 2018.1

Manhole Schedules for 01_SW NETWORK

©1982-2018 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)

SWS1.01 89.089 1.316 Open Manhole 1200 1.000 87.773 225

SWS1.02 89.468 1.969 Open Manhole 1200 1.001 87.499 225 1.000 87.499 225

SWS1.03 90.198 2.923 Open Manhole 1200 1.002 87.275 225 1.001 87.275 225

SWS1.04 89.598 1.350 Open Manhole 1200 2.000 88.248 150

SWS1.05 90.890 1.350 Open Manhole 1200 3.000 89.540 150

SWS1.06 90.861 1.508 Open Manhole 1200 3.001 89.353 150 3.000 89.353 150

SWS1.07 90.096 2.939 Open Manhole 1350 1.003 87.157 300 1.002 87.232 225

2.000 87.971 150 664

3.001 88.746 150 1439

SWS1.08 89.979 2.892 Open Manhole 1500 1.004 87.087 300 1.003 87.088 300 1

SWS1.09 89.969 1.350 Open Manhole 1200 4.000 88.619 150

SWS1.10 90.107 3.032 Open Manhole 1200 1.005 87.075 150 1.004 87.075 300

4.000 88.328 150 1253

SWS1.11 91.402 1.953 Open Manhole 1200 1.006 89.449 150 1.005 89.449 150

SW 91.150 1.760 Open Manhole 0 OUTFALL 1.006 89.390 150



Lynas Engineers Page 3
Wilton Centre Redbank Playing Fields
Redcar Surface Water
TS10 4RF Drainage Design Rev-P02
Date 25/11/2022 Designed by TH
File 22051-LE-ZZ-ZZ-CA-D-0001-SURFAC... Checked by WF
XP Solutions Network 2018.1

PIPELINE SCHEDULES for 01_SW NETWORK

Upstream Manhole

©1982-2018 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 225 SWS1.01 89.089 87.773 1.091 Open Manhole 1200
1.001 o 225 SWS1.02 89.468 87.499 1.744 Open Manhole 1200
1.002 o 225 SWS1.03 90.198 87.275 2.698 Open Manhole 1200

2.000 o 150 SWS1.04 89.598 88.248 1.200 Open Manhole 1200

3.000 o 150 SWS1.05 90.890 89.540 1.200 Open Manhole 1200
3.001 o 150 SWS1.06 90.861 89.353 1.358 Open Manhole 1200

1.003 o 300 SWS1.07 90.096 87.157 2.639 Open Manhole 1350
1.004 o 300 SWS1.08 89.979 87.087 2.592 Open Manhole 1500

4.000 o 150 SWS1.09 89.969 88.619 1.200 Open Manhole 1200

1.005 o 150 SWS1.10 90.107 87.075 2.882 Open Manhole 1200
1.006 o 150 SWS1.11 91.402 89.449 1.803 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 46.532 169.8 SWS1.02 89.468 87.499 1.744 Open Manhole 1200
1.001 38.070 170.0 SWS1.03 90.198 87.275 2.698 Open Manhole 1200
1.002 7.269 170.0 SWS1.07 90.096 87.232 2.639 Open Manhole 1350

2.000 27.722 100.0 SWS1.07 90.096 87.971 1.976 Open Manhole 1350

3.000 18.731 100.0 SWS1.06 90.861 89.353 1.358 Open Manhole 1200
3.001 22.001 36.2 SWS1.07 90.096 88.746 1.200 Open Manhole 1350

1.003 18.731 270.0 SWS1.08 89.979 87.088 2.592 Open Manhole 1500
1.004 3.235 270.0 SWS1.10 90.107 87.075 2.732 Open Manhole 1200

4.000 29.054 100.0 SWS1.10 90.107 88.328 1.629 Open Manhole 1200

1.005 37.391 -15.8 SWS1.11 91.402 89.449 1.803 Open Manhole 1200
1.006 5.911 100.2 SW 91.150 89.390 1.610 Open Manhole 0
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Wilton Centre Redbank Playing Fields
Redcar Surface Water
TS10 4RF Drainage Design Rev-P02
Date 25/11/2022 Designed by TH
File 22051-LE-ZZ-ZZ-CA-D-0001-SURFAC... Checked by WF
XP Solutions Network 2018.1

Area Summary for 01_SW NETWORK

©1982-2018 Innovyze

Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.069 0.069 0.069
1.001  -  - 100 0.058 0.058 0.058
1.002  -  - 100 0.027 0.027 0.027
2.000  -  - 100 0.013 0.013 0.013
3.000  -  - 100 0.020 0.020 0.020
3.001  -  - 100 0.078 0.078 0.078
1.003  -  - 100 0.046 0.046 0.046
1.004  -  - 100 0.000 0.000 0.000
4.000  -  - 100 0.019 0.019 0.019
1.005  -  - 100 0.000 0.000 0.000
1.006  -  - 100 0.000 0.000 0.000

Total Total Total
0.330 0.330 0.330

Free Flowing Outfall Details for 01_SW NETWORK

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.006 SW 91.150 89.390 89.300 0 0
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TS10 4RF Drainage Design Rev-P02
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Online Controls for 01_SW NETWORK

©1982-2018 Innovyze

Pump Manhole: SWS1.10, DS/PN: 1.005, Volume (m³): 4.1

Invert Level (m) 87.075

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

0.100 2.5000 2.374 2.5000

Volume Summary (Static)

Length Calculations based on Centre-Centre

Pipe
Number

USMH
Name

Storage
Structure
Volume (m³)

Total
Volume (m³)

1.000 SWS1.01 0.000 0.000
1.001 SWS1.02 0.000 0.000
1.002 SWS1.03 0.000 0.000
2.000 SWS1.04 0.000 0.000
3.000 SWS1.05 0.000 0.000
3.001 SWS1.06 0.000 0.000
1.003 SWS1.07 0.000 0.000
1.004 SWS1.08 216.660 216.660
4.000 SWS1.09 0.000 0.000
1.005 SWS1.10 0.000 0.000
1.006 SWS1.11 0.000 0.000

Total 216.660 216.660
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Wilton Centre Redbank Playing Fields
Redcar Surface Water
TS10 4RF Drainage Design Rev-P02
Date 25/11/2022 Designed by TH
File 22051-LE-ZZ-ZZ-CA-D-0001-SURFAC... Checked by WF
XP Solutions Network 2018.1

Summary of Critical Results by Maximum Level (Rank 1) for 01_SW NETWORK

©1982-2018 Innovyze

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of 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) 19.000 Cv (Summer) 1.000

Region England and Wales Ratio R 0.322 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 450.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status OFF

Inertia Status OFF

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

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

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

1.000 SWS1.01 15 Summer 100 +30% 30/15 Summer 89.085 1.087 0.000
1.001 SWS1.02 15 Summer 100 +30% 30/15 Summer 88.827 1.103 0.000
1.002 SWS1.03 480 Winter 100 +30% 30/15 Summer 88.691 1.191 0.000
2.000 SWS1.04 480 Winter 100 +30% 100/480 Summer 88.690 0.292 0.000
3.000 SWS1.05 15 Summer 100 +30% 30/15 Summer 90.875 1.185 0.000
3.001 SWS1.06 15 Summer 100 +30% 30/15 Summer 90.821 1.318 0.000
1.003 SWS1.07 480 Winter 100 +30% 30/15 Summer 88.690 1.233 0.000
1.004 SWS1.08 480 Winter 100 +30% 30/15 Summer 88.688 1.301 0.000
4.000 SWS1.09 15 Summer 100 +30% 88.714 -0.055 0.000
1.005 SWS1.10 480 Winter 100 +30% 1/30 Summer 88.687 1.462 0.000
1.006 SWS1.11 1440 Summer 30 +30% 89.490 -0.109 0.000

PN
US/MH
Name

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SWS1.01 1.00 38.1 FLOOD RISK
1.001 SWS1.02 1.65 62.0 SURCHARGED
1.002 SWS1.03 0.37 11.1 SURCHARGED
2.000 SWS1.04 0.06 1.0 SURCHARGED
3.000 SWS1.05 0.88 14.6 FLOOD RISK
3.001 SWS1.06 1.74 48.9 FLOOD RISK
1.003 SWS1.07 0.40 23.5 SURCHARGED
1.004 SWS1.08 0.09 4.6 SURCHARGED
4.000 SWS1.09 0.71 12.1 OK
1.005 SWS1.10 0.47 2.5 SURCHARGED
1.006 SWS1.11 0.17 2.5 OK
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THE CARPARK ITSELF SHALL WITHOLD ANY FLOODING

UP UNTIL A LEVEL OF 89.259m IN WHICH IT WILL OVER TOP

ONTO THE FIELD IN WHICH IT WILL FLOW EAST.
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GENERAL NOTES:

1. DRAWINGS ARE TO BE READ IN CONJUNCTION WITH ALL

RELEVANT SPECIFICATIONS, ENGINEERS, ARCHITECTS &

SERVICES DRAWINGS, INCLUDING APPROVED BUILDERS WORK

DRAWINGS. CONTRACTOR TO NOTIFY ENGINEER OF

DISCREPANCIES BETWEEN STRUCTURAL DRAWINGS AND

SPECIFICATIONS OR OTHER DRAWINGS.

2. DO NOT SCALE FROM THIS DRAWING, WORK TO DIMENSIONS

OR CO-ORDINATES PROVIDED. ALL LEVELS ARE IN METRES

AND ALL DIMENSIONS ARE IN MILLIMETRES, UNLESS

OTHERWISE NOTED.  ANY AMBIGUITIES, OMISSIONS AND

ERRORS ON DRAWINGS, SHALL BE BROUGHT TO THE

ENGINEERS ATTENTION IMMEDIATELY.

DRAINAGE NOTES

1. PROPOSED PUMP IS TO BE DESIGNED BY SPECIALIST.

2. IN THE EVENT OF PUMP FAILURE THE SYSTEM WILL BE ABLE TO

WITHOLD ANY 1 IN 1 YEAR STORM.

3. IN THE EVENT OF PUMP FAILURE THE SYSTEM WILL BE ABLE TO

HANDLE A 1 IN 30 YEAR STORM +30% CLIMATE CHANGE UP

UNTIL 960 MINUTES WHEN IT WILL FLOOD BY 38.620m³.

4. THE WORST CASE SCENARIO FOR A 1 IN 30 YEAR +30%

CLIMATE CHANGE WILL BE FLOODING OF 70.481m³ AT1440

MINUTES.

5. IN THE EVENT PUMP FAILURE THE SYSTEM WILL BE ABLE T

HANDLE A 1 IN 100 YEAR STORM +30% CLIMATE CHANGE UP

UNTIL 240 MINUTES WHEN IT WILL FLOOD BY 7.817m³.

6. THE WORST CASE SCENARIO FOR A 1 IN 100 YEAR +30%

CLIMATE CHANGE WILL BE FLOODING OF 149.429m³ AT 1440

MINUTES.

PROPOSED DRAINAGE KEY:

PROPOSED SW NETWORK

PROPOSED ATTENUATION CRATES

& VENT PIPE

PROPOSED FW NETWORK

INDICATIVE FLOOD FLOW

EXISTING DRAINAGE KEY:

EXISTING UU SW MANHOLE & SEWER

EXISTING UU CW MANHOLE & SEWER

EXISTING PRIVATE NETWORK TO BE

RETAINED

LEVELS KEY:

MAJOR CONTOUR (0.5m)

MINOR CONTOUR (0.1m)

PROPOSED LEVELS
89.500m
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