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Introduction

• Designing using 

‘flexible’ figures

• Transparency of 

design outputs

• Retrofit and 

betterment

The 

numbers 

are 

coming!
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Assessing site levels

Management 

train 1

Flexible design - flows and volumes

• Storage as a volume per m2 developed 

area

• Consider flow rate & storage for a 

range of return periods

Return 

period

Flow rate
l/s/ha

Storage 

mm / m2

1 year 3.6 15

100 yr 

+CC 11 70
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Opportunity for storage

• Starting point for volume 

design

• More interesting landscape 

for minimal capital cost

Controlling Flow & Volume 

throughout the site

Control - 1 yr

0.5 ha – FC  - 1.8l/s

0.25ha impermeable 

37.5m3

Control - 1 yr

1 ha – FC  - 3.6 l/s

0.25ha impermeable 

37.5m3

Control - 100 yr

1.5ha - FC  - 16.5l/s

0.25ha impermeable 

450m3 (175+275)

Control - 100 yr

2.5 ha – FC  - 27.5l/s

0.5ha impermeable –

350m3

Control - 1 yr

0.5 ha – FC  - 1.8l/s

0.25ha impermeable 

37.5m3

Control - 100 yr

4 ha – FC  - 44l/s

0 ha impermeable –

137m3 (0+137)

+ Long term storage

SC + 

LTS

Return 

period

Flow rate
l/s/ha

Storage 

mm / m2

1 year 3.6 15

100 yr 

+CC 11 70
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Redevelopment and retro-fit 

• 50% Betterment – why... 

• Which 50%?

50% Betterment
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50% Betterment volume 50% Betterment Outflow rate

“Most developments referred to the Mayor have 
been able to achieve at least 50% attenuation 
of the site’s (prior to re-development) surface 
water runoff at peak times. This is the minimum 
expectation from development proposals.”

London Sustainable Design and Construction SPG - 2014
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• Runoff is collected in 

gullies and channels

• Directed through pipes 

• Runoff quickly conveyed 

to watercourses without 

treatment

Urban flooding

The combined 

sewer system
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Taking a different approach

• Limited flow restriction – limited retention time

• Flows limited to GF – longer retention times, 

better utilisation of storage over wider range

Using volume differently
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Greenfield rate volume 50% Betterment volume 50% Betterment Outflow rate Greenfield Overspill Greenfield outflow rate

Exceedance
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1 in 10 year rainfall
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Ask the correct questions

• What type of rainfall triggers 
flooding / how long does flooding 
last?

• How do CSO spills operate?
Catchment

• Retention time allows greater 
potential for losses and treatment

• Requirements for critical duration?

• How should the system work 
visually?

Site
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Summary

• Numbers – your flexible friend – don’t be afraid

• Managing runoff on surface poses opportunity to 

both value engineer and provide wider benefits

• Retrofit SuDS can offer a significant contribution 

in addressing stormwater issues in urban areas

• Ask why we are retaining flows before defining 

how we should use the volume

Some people feel the rain......    

............others just get wet.

anthony@mccloyconsulting.com

www.mccloyconsulting.com


