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Polypipe Terrain –Our Partners 



Resilience –Water & modern city development 



Global urbanisation

 World population is 
moving to cities

 Growth, (re-
)development and 
intensification of 
urban areas leads to: 
 increase in build and 

hardscaped areas 
 loss of urban green 

space



Heat island threat 



Urban heat island 



Water -BS 8582 :2013

 BS 8582:2013, COP for Surface 
Water Management for 
Development

 Planners and drainage approval bodies: in 
setting consistent drainage criteria and 
principles (for new developments and 
redevelopments) that deliver effective surface 
water flood risk management as sustainably 
as possible while contributing towards the 
delivery of relevant environmental, 
sustainability and urban design planning 
objectives for the site and local area.

.

 Maximizing the potential societal 
and environmental benefits arising 
from the: 

 Use of surface water run-off to 
protect and enhance local water 
resources and supplies

 Contribution of surface water 
management systems in 
mitigating climate risk

 Integration of surface water 
management systems with 
planning processes and urban 
design in delivering amenity and 
community value 



Sponge city 



Potable water 



Loss of habitat 



Green Space

 Proven health benefits –
healthier/happier

 Relaxing effect

 Restorative effect

 Inspiration to go outdoors 
and move



Urban green cycle 



Industry drivers -The London Plan 
 The London Plan (SPG) 

 Use of SuDS measures for  undeveloped sites

 Storm period returns 

 Open space greening 

 Climate change factors 

 Wider sustainability issues; cooling urban space 

 The Environment Agency

 Water Authorities  / Port of London Authority 

 CIRIA guide 976

 BREEAM 

 FORS 

 Commercial floor space rents 

 BS 8582 :2013

 Other cities –Holland 



The London Plan  -Key implementations 

 Surface water management 
plan 

 Water security 

 Its not just water !

 Green infrastructure 

 Open space strategies 



The Environment  

 Development  Size 

 Peak flow rates 

 Limited discharge rates 

 Green field run off rate 

 Permeability issues 

 National Planning Policy 
Framework

 Carbon cost for RWH report 



Industry Response 



CIRIA RP 976



CIRIA RP 976



Living roofs - Green, Blue, Yellow roof design 



Amsterdam The opportunity 



Living roofs 12km2 =1 billion Euro investment 
value 

6kWh/M2/Yr.

Source GLA Report 



Calculation tool 

Arup & Rockefeller Foundation 



Traditional surface water attenuated solutions 

 Above or below ground tanks 
and pumping requirements 

 Sectional tanks in plant rooms 

 Infrastructure tanks -Basement 
locations using valuable area 

 Additional pumping to sewers 

 Designs not currently working 
with the built environment –
Greening cooling effect, 
amenities Landscaping & 
planting, sports pitches, Street 
furniture 



Traditional End of Line approach 



New thinking-Challenging tradition  

 Many projects have under used 
roof & podium levels with 
aggregate sub base 

 Capital costs exists for the 
client/developer to hold the surface 
water run off on site for the project 

 Surface water approach ‘’Threat to 
Asset thinking’’ -Using stored water 
at podium to passive irrigate green 
areas, reduced potable water 

 Use of ECA allowance in contracts  
to non Government  clients & 
corporation Tax payers 

 Traditional RWH and pumped units 
may be not be required 



Challenging Tradition  

 Providing design input at FRA 
stage.

 Design team collaboration 
Architect, Landscape Architect, 
Building Services 

 Designing out storage tanks in 
basements if possible 

 Basement areas being used for 
commercial use = rent  or 
cycles & car parks income 

 Target additional BREEAM 
Credits- higher rated buildings -
better rent values for client and 
developer 

 Construction costs and property 
cost 



Source Control Approach 



Roof Area 

.



Roof top parks 



Urban Farming 



Passive irrigation & C02 



Greenwich project  



Greenwich completed 



Design considerations 



Green Roof   7.1 NHBC 



 Roof waterproofing is essential to protect the structure beneath

 Forms an integral part of effective rooftop SUDS

 Many systems are available to suit client / project requirement

 Essential to select based on key criteria, including:
 Performance e.g. longevity / lifespan

 Independent certification (e.g. BBA)

 Easy of installation (& ease of repair)

 Environmental credentials

 Place of manufacture (carbon delivery miles)

The Importance of Effective Waterproofing



Targeted Sections- Breeam 



1 Truck load  85mm permavoid units

= 23 pallets 
= 828 square metres finished area.

EQUIVALENT TO 

= 828 sq.m x 0.25m = 207 cubic metres sub‐base
= 207cu.m x 2.0 tonnes/cu.m = 414 tonnes

=21 Truck loads  at 20 tonnes per truck

Transport  1-21- FORS  



Thank you 

 Questions 
References and acknowledgements 

 Amsterdam City 

 GLA

 TDAG 

 Green Audit Land Securities 

 BRE

 BAA

 NHBC 

 Carter Jonas 

 CIRIA

 British Standards 


