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Sustainable Urban Water Systems

o \Water crisis

e Current models of infrastructure are unsustainable
— Over consumption in developed economies
— Not affordable for poorest people

« Alternative models
— Fit for purpose water

— Waterless sanitation
— Multiple scales



Water Crises

Too much... Too little...

Image from www.bbc.co.uk Image from Daily Telegraphy, Sydney
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Selected International Water Use

Agriculture (%) | Industry (%) | Domestic (%)
Global Average 70 19 11
Afghanistan 98 0 2
Australia 75 10 15
Singapore 4 51 45
UK 3 75 22
USA 41 46 13

(Gleick 2008, FAO 2010)



Selected International Domestic Water Consumption
(1998-2002 average)
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Litres per person per day

Source: UNDP Human Development Report 2006



Figure 8 Estimates of elements of household water use (%)
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2009 Millennium Development Goals Update

e 884 million people lack access to improved water
supply

e 2.5 billion people lack access to improved
sanitation



Water Crises

Too much...

Too little...

3 EUROBATH MIX2 > TRIPLE THERMOSTATIC SHOWER VALVE WITH FIXED

A =4 HEAD AND 38 JETS.
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Felated Products

EURO BATH
Free delivery to mainland U.K.

Description:

Concealed 3/4” thermostatic triple shower valve with
200mm fixed head and 36 jets on twa rainbars.
Recommended minimum water pressure 3.0 bar.

Price: £905.68

£1,064.18 inc VAT and Free Delivery.
RRP: £1,548 Save: £484.24

Fioneering the fashion of squares in the bathroom,
Eurobath Mix2 represents clean flat surfaces with a
rmirror like effect due to high quality polishing and
plating.

All Eurobath Mix 2 bathroom taps and accessories are
guaranteed for 5 years.

Product Code: E-MEX169CF




Water infrastructure

o Water resources

e Treatment

e Distribution

e Use

e Drainage
 Wastewater treatment




Water in Modern Cities

e Public health imperative
 Miasma theory of disease

e Continuous, clean water in
households

 Water based sanitation

* Ubiquitous, invisible, ‘on tap’
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Predict and Provide

 Demographic and economic models to predict
Increase Iin demand for water

* Engineering systems designed to supply water to
meet demand

* Centralised supply and treatment
o EXxtensive networks of distribution



Challenges to Predict and Provide

e Environmental limits

e Infrastructure maintenance
and renewal

« New systems are expensive

e Carbon emissions of
storage, treatment and

pumping
 Not affordable?




Expanding supply

e Desalination, potable reuse, resource
development

 Energy consumption

* Public acceptability

 Land use conflicts

e Cost

o Perpetuate perception that water is limitless



Demand Management
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Water conservation
campaigns

Water efficient
appliances

Water metering
Water pricing

Use restrictions
Building codes



Big Water (Sofoulis 2005)

e Big systems, big dams, big
Investment

e Contrast with everyday,
Intimate experience of water

 Messages bullt into the
technical system conflict with
conservation messages

o User friendly, saver
unfriendly

Image from Thames Water



Comfort, Cleanliness and Convenience
(Shove 2003)

e |nconspicuous consumption
 People don’t notice water

o Current consumption levels are
the result of cultural and
technological change

— Automatic washing machines
— Dally showering




Challenge of Urban Water Sustainability

 Water scarcity
e \Water poverty

e Centralised infrastructure systems
— High consumption
— Not affordable to poorest people



Alternative water systems

o Fit for purpose
e \Waterless sanitation

« Operate at multiple
scales
— Household
— Neighbourhood

— City

industries draw from five

different water networks: high
productive-water, low
productive-water, fresh-water,
ground-water, drinking-water

industrial water
output flows to
four different
networks:
fresh-water,
high and low
productive-
waters,
waste-water

==\

public services
such as
landscape
maintenance draw
from the low
productive-water
network

public services such
as street cleaning
and fire services
draw from the
fresh-water network

waste-water network

=3

waste-water treatment plant
extracts nutrients and minerals
to be reused, fresh-water output
flows to the fresh-water

distribution network

fresh-water network

low productive-water network

high productive-water network

#1158 % Ialm
agriculture uses draw from
three different water networks:

low productive water,

fresh-water, ground water
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high productive-water

generates vegetable

food crops that can be

used for human and
animal consumption;
ornamental flowers;
electricity; low
productive-water

small water
treatment plants
draw from the
fresh-water network
and rainfall to treat
water for distribution
to the drinking-water
network
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domestic uses draw from
three different water networks:
low productive-water,
fresh-water, drinking-water

domestic water
output flows to
three different
networks:
fresh-water, low
and high
productive-water

S
@‘Simi‘%?% @,ﬁ%%

low productive-water generates
vegetable food crops that can
be used for human and animal
consumption; aquatic food
crops such as fish, frogs,
crustaceans, and molluscs;
ornamental flowers; fresh-water

Image from Tse-Hui Teh, UCL



WA Department of Water

Waterwise Community Toolkit

Fur iand deuelnpers local pouernments and householders
i 1--—5‘"'.b .

http://www.water.wa.gov.au/



Rainwater harvesting

+ Household

e Building

¢ * Non-potable use

* Fire protection

o South Korean ‘rain
cities’

= « UK comparison of

pumping energy

20m> RWH tank at Hailuu School, Hanoi, Vietnam. Credit: Mooyoung Han

Image from IWA WaterWiki



Pimpama Coomera, Gold Coast

KEY

. DRINKING WATER
I RAINWATER
LIVING WITH MULTIPLE WATER SOURCES DRINKING WATER I wnare
I wastewaren
The PCWF Master Plan aims to secure a sustainable water future for B Drinking water will be used in kitchens, bathooms, TREATED WASTEWATER (CLASS B)
; % laundries and 1o “lop up’ renwater tanks.
residents of the Pimpama Coomera region by significantly reducing ater e Javels are expected I RECYCLED WATER (CLASS A+)
the use of precious drinking water. It is unique because it provides a gl :;:' thanithe average B STORMWATER MANAGEMENT (WSUD) -
2 ueensland housel —
sustainable solution for all elements of the urban water cycle - drinking
water, recycled water, rainwater, stormwater and wastewater,

AWKS

| RAINWATE
Rairwater tanks can save gach home up 1a 75,000
litres of drinking water per year)

MANDATORY RAINWATER TANK SIZES:

Detached/freestanding home 5,000 litres
Attached duplexes, townhouses 3,000 fires I
or units

|| The 7,000 hectare Pimpama Coomera region boasts a green, nvironmental
feel a5 traditionsl concrete guttering & replaced with Water Sensitive Urban
Design (WSUD), WSUD incorporates a variety of initiatives 1o assist in the
collection and management of stormwater run-off in an efficient, cost
effective and envitanmentally friendly way, indiuding
W rainwater tanks

B yetlands and ponds
 swies

Swales ane v shaged ditches used instead of traditional guttets of kerbs.
Thesa are being applied to many parts of the Master Plan (egion 1o help
B | siow the flow and filter silt and other debns from stomater

-,
R
2%

o

WSLID can make your neighbourbiood an atiractive place (0 lie,
need to e aware of the proper ways 10 Care for specitic WSUD elements

B For example, swalés should ot be diiven through as this may damage
them and decrease thieir effectivenss

LASS A+ RECYCLED WATER

B Class As recycied water wil be suppiied to
specially plumbed cual reticulated homes and
businesses for tolet flushing and extérnal
nan-drinking use.

B The entire Class A+ recycled water network is
colowred purple including water mairs, meters.
pipes and taps.

RECYCLED WATER TREATMENT PLANT

Class 8 recycied watee from the Wastewirter
Trearment Flant goes through three additional
treatment processes at the Recycled Water
Treatment Plant to produce Class A+ recycled water

 WASTEWATER TREATMENT FLANI

Wastewater wil travel from properties in the region to the Wastewater
Treatrment Plant in Pimparma. The wastewter network s designed as
‘mart sewer” system. An improved Wastewater system will minimise the
amolint of starmwater enteing the wastewater network, reducing the
energy levels required 10 treal wastewater, meaning fewer greenhause gas
emissios

Wastewster is treated through a series of
and disinfection processes at all Gold C

pical, biological, chemical
Wastewster Treatment Plats

Kitchen

Bathroom

Toilet

Laundry - sink

Laundry - washing machine
Hot water system 4

Back-up supply in rainwater tanks I
Outdoor taps dncluding irigation systerms) optional ||‘ I

* Class A+ recycled water Is the highest quality recycled water in Queensland not intended for drinking purposes.




Rebound Effect

e |ncrease in non-potable water use
— Rouse Hill, Sydney

* Reliance on potable backup supplies

— Pimpama Coomera rainwater subject to municipal
restrictions

 Water efficiency and culture change
— Link supply and consumption practices



Durban, South Africa




Urine Recovery

* Phosphate fertilisers
essential for modern
food production

 Phosphate rock is a
non-renewable resource

« Urine Is rich renewable
source of phosphate

 Paid a penny?

Fhosphones praduction [MT Fiyr]

Peak phosphorus curve

C 196 1980 2000 200 2040 200 200 210
Yesar

Source: Cordell et al. 2009



Virginia Gardiner, LOOWATT

Compostable Liner
Increases Energy Production

Sealing Mechanism
Seals away Odor

Disposal Cartridge
Rigid Structure



Virginia Gardiner, LOOWATT
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Alternatives to Big Water

e Maintain public health

 Fit for purpose water

« Waterless sanitation -vege &5

. ‘Bake-in’ conservation messagesiEie) g\ /1
— Limited resources S o
— Saver friendly




Sustainable Systems

e Meet basic human needs

 Reduce wasteful consumption
— Energy and water

 Recognise Iinteractions between behaviour,
Infrastructure and technology

 Operate across different scales
 New designs of technology and systems



Water Crises

Too much... Too little...

Image from Thames Water Image from www.worldwaterday.org
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