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Our approach to water sensitive design
• Understanding the site
• Where to discharge the water?
• Quantity 
• Quality
• Amenity and biodiversity
• Water reuse / circular economy
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London 2012: Understanding the site
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Flood risk: Chennai, November 2015

Presenter
Presentation Notes
What we want to avoid…  Catastrophic flooding in Chennai at the end of last year.



Flood risks affecting the site

Presenter
Presentation Notes
1 - River Krishna is a 1,400km long river of national importance. Major flood risk to site, but already defended by existing embankment.2 - Low lying areas within capital city site are typically flooded 2-3 times per year during the monsoon by the Kondaveeti Vagu and tributaries. The flooding understood to be a consequence of reduced hydraulic capacity in the system and high water level in the receiving River Krishna.3 - Groundwater typically 2 to 3m below ground in monsoon season. 4 –Site subject to flooding from own runoff during heavy monsoon event, as discussed in drainage section.



Water strategy
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Presentation Notes
1 - River Krishna is a 1,400km long river of national importance. Major flood risk to site, but already defended by existing embankment.2 - Low lying areas within capital city site are typically flooded 2-3 times per year during the monsoon by the Kondaveeti Vagu and tributaries. The flooding understood to be a consequence of reduced hydraulic capacity in the system and high water level in the receiving River Krishna.3 - Groundwater typically 2 to 3m below ground in monsoon season. 4 –Site subject to flooding from own runoff during heavy monsoon event, as discussed in drainage section.



Surface water drainage strategy



Integration with 
earthworks

Presenter
Presentation Notes
1 - R. KRISHNAContinuous flood defence at 25.00mAD – as per capital city masterplanDuring a major flood in October 2009, (1 in 100 year) the water level reached 20.40mASL. Highest ever recorded flood level upstream of the barrage is 21.50mAMSL.Flood gate adjacent to the Legislature Buildings will allow closing the proposed the canal link and protect the site from flooding from the river. 2 - KONDAVEETI VAGUKondaveeti Vagu system will form part of “blue-green system” of capital city. Hydrological study has been commissioned to support the development of flood control measures including the creation of floodplain storage, the introduction of a flood gate and pumping station at the confluence with the River Krishna, and the provision of retention ponds on the upper parts of the catchment. Setting of ground level in line with recommendations – 23.35 to 23.50 for roads, buildings 300-500mm above road3 – GROUNDWATERKeep proposed ground levels above groundwater. It will be useful to better understand seasonal variations and extreme groundwater levels and how they relate to the mean sea level datum.4 – DRAINAGEDiscussed in following section5 – CUT & FILLExcavation materials generated by the formation of the artificial lake to the north and the reducing of levels within the park will be used to create a raised ground platform for buildings and key infrastructure to be safely above potential extreme flood levels. Aim at balancing cut & fill balance… as best as possible. Initial calculations show that could potentially be close to achievable. Would need to look at a number of measures to reduce fill requirements, and tune the level of roads and buildings once the hydrological study and an concept design of watercourses and floodplain storage are completed.



Integration with 
programme, 
planting
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Presentation Notes
1 - R. KRISHNAContinuous flood defence at 25.00mAD – as per capital city masterplanDuring a major flood in October 2009, (1 in 100 year) the water level reached 20.40mASL. Highest ever recorded flood level upstream of the barrage is 21.50mAMSL.Flood gate adjacent to the Legislature Buildings will allow closing the proposed the canal link and protect the site from flooding from the river. 2 - KONDAVEETI VAGUKondaveeti Vagu system will form part of “blue-green system” of capital city. Hydrological study has been commissioned to support the development of flood control measures including the creation of floodplain storage, the introduction of a flood gate and pumping station at the confluence with the River Krishna, and the provision of retention ponds on the upper parts of the catchment. Setting of ground level in line with recommendations – 23.35 to 23.50 for roads, buildings 300-500mm above road3 – GROUNDWATERKeep proposed ground levels above groundwater. It will be useful to better understand seasonal variations and extreme groundwater levels and how they relate to the mean sea level datum.4 – DRAINAGEDiscussed in following section5 – CUT & FILLExcavation materials generated by the formation of the artificial lake to the north and the reducing of levels within the park will be used to create a raised ground platform for buildings and key infrastructure to be safely above potential extreme flood levels. Aim at balancing cut & fill balance… as best as possible. Initial calculations show that could potentially be close to achievable. Would need to look at a number of measures to reduce fill requirements, and tune the level of roads and buildings once the hydrological study and an concept design of watercourses and floodplain storage are completed.



Controlling  water borne 
vectors of diseases

Presenter
Presentation Notes
What we want to avoid…
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Albert Island

Image: Haworth Tompkins Architects





Albert Island
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Brentford Lock West



Brentford Lock West



Brentford Lock West



Brentford Lock West



WWF Headquarters, Woking Image: Hopkins Architects
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WWF Headquarters, Woking



WWF Headquarters, Woking
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National History Museum

Image: Niall McLaughlin Architects
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Xiongan Masterplan

Image: Ricardo Bofill Taller de Arquitectura
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Existing



“Mimic existing”



“Centralised infiltration”



“Controlled discharge”
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Water Sensitive Urban Design

Vinita Dhume



“For too long we have 
been designing water 

out of our cities when we 
should have been 

designing it in” 

 Ciria Report March 2013



Water Sensitive Urban Design



Water Sensitive Urban Design

Water Sensitive Urban Design is the process of integrating water 
cycle management with the built environment

through planning and urban design.



Hammarby, Sweden

A positive collaborative 
process between municipal 
authorities, urban planners, 
developers, architects, 
landscape architects, 
engineers, energy company 
Fortum and the Stockholm 
Water Company



The entire district heating supply is 
based on waste energy or 
renewable energy sources

Rainwater infiltrates the ground 
directly or is drained off through 
canals. The many small canals are 
part of the design of the urban 
landscape. 

Some of the roofs have been 
designed as green roofs that buffer 
much of the rainwater

Runoff from roads is captured 
separately and drained off to 
treatment pools before being 
allowed to infiltrate the ground

This model shows that wastewater 
can be used in multiple different 
ways and that rainwater can be 
returned to the natural cycle



Sustainability ambitions were integrated 
into the planning process from early 

stages





Piekenhoef, Netherlands

Multifunctional design - 
whatever the weather



Vegetated swales used instead of pipes to 
transport run off water 

Swale acts as a ‘buffer’ between the area 
receiving water and the areas allocated for 
infiltration

The vegetation serves as the first 
treatment step to encourage settling of 
pollutants and uptake of nutrients by 
plants

In addition, swales can also have amenity 
value and provide habitats for wildlife





Marylebone High Street, Westminster

A low emmission neighbourhood



Limited space available for 
managing storm water 

Shallow excavated trenches filled 
with gravel or crushed stone that 
are designed to filtrate storm water 
though permeable soils into the 
groundwater aquifer

This is used to treat runoff water 
from impervious surfaces, such as 
sidewalks and parking lots



Tanner Springs Park, Portland, Oregan

Detention pond



Longitudinal section through park 
watercourse shows how the stream 
runs through a purification biotope 
into the aerated retention pool

Water is captured through steps 
and flows under square to reappear 
in brick basins

The watercourse is an attractive 
element on the square and a 
playground for children



Holland Street Upgrade, Adelaide
Storm water harvesting system



Before - bare After - green

The sunken garden also has the dual purpose of 
being a WSUD raingarden which collects all 
stormwater runoff from the plaza and adjacent 
buildings

Treated stormwater is then collected within a 
50,000 litre storage tank located under the plaza 
pavement. The majority of any excess water from 
the catchment is still passed through the 
raingarden and hence cleaned prior to 
discharging to the adjacent River Torrens.



De Boel, Amsterdam

Blue- Green Roofgarden



Refurbished an 8 storey apartment 
building, also providing increased energy 
efficiency

The blue green roof is constructed on top 
of a drainage and capillary irrigation 
foundation, located under both hard- and 
soft scaped areas

A 700sqm roofgarden - with a storage level 
of 50 mm this blue-green roof stores 
35.000 litres of rainwater and re-uses this 
water for plant growth via capillary 
(0-energy) irrigation.

The diverse and local inspired vegetation 
of grasses, herbs, perennials and even 
shrubs provides a lot of space for 
biodiversity



Before After



Thank you



Aberfeldy New Village

Vinita Dhume



“Aberfeldy Village is quickly transforming into a vibrant 
new neighbourhood around a significant new London 
park at its heart. Housing of all types and tenures has 

been carefully designed to support development of this 
mixed, sustainable community”

Jo McCafferty, Director





A bit of history....

1831 1853 1861

1869 1916 1982



A bit of history.... Starting with a landscape narrative....



Bionetwork and links



Bionetwork and links

Stakeholder engagement



The masterplan





The Vision



The Swale





Raised ground floor homes



Courtyards



Courtyards The entrance squares



Thank you
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