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Lesson 3 - Water:
Solutions that Protect Our Most Precious Resource
Of all our natural resources, water has become the most precious. In an age when man
has forgotten his origins and is blind even to his most essential needs for survival, water,
along with other resources, has become the victim of his indifference.
Rachel Carson, Silent Spring 1

Educational Aim
The aim of this lesson is to provide an overview of the challenges that Australia and the rest of
the world are facing with maintaining our most precious resource: water. This lesson will
introduce various ways we can use water more efficiently, clean water more effectively, and help
major users of water, like agriculture, reduce their reliance.

Key Words for Searching Online
Water consumption, water efficiency, drought, freshwater, irrigation, desalination, water
recycling, water reuse, water storage, aquifer.

Key Learning Points
1. Water is the basis for life on Earth – we simply can’t live without it, and according to the
International Water Management Institute (IWMI), 2 global consumption of water is doubling
every 20 years - that is more than twice the rate of human population growth. If current trends
persist, by 2025 the demand for fresh water is expected to rise by 56 percent - which is more
than is currently available.
2. Australia is the driest inhabited continent in the world and our rural landscapes and farmlands
are facing a crisis from land degradation due to drought. Climate scientists forecast that due
to the impact of global warming there will be significantly less water for farmers, cities and
towns. Australian cities are increasingly coming under water shortage pressures that will
require innovation in water smart technologies and practices in both industry and the family
home.
3. There are opportunities to dramatically reduce our need for fresh water. For example:

1
2

-

In Australia about 70 percent of water is used in agriculture. Using simple technologies
such as sealed irrigation pipes (commonly referred to as ‘drip irrigation’) rather than open
channel irrigation can save 50 percent of water used.

-

In Australian capital cities, currently only about one percent of the water used is recycled,
even though the CSIRO has made big progress in water recycling technologies over the

Carson, R. (1962) Silent Spring, 40th Anniversary Edition published in 2002, Houghton Mifflin, Boston
See International Water Management Institute (IWMI) website at http://www.iwmi.cgiar.org/about/intro.htm. Accessed 7 August
2007.
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last 15 years. In addition, new techniques have been developed for onsite water storage,
micro-dams and underground storage (aquifer recharge). 3
5. As water becomes an increasingly valued and precious resource, society is realising the
importance of efficient water use. The main issues that are forcing us to use our water more
efficiently are: lack of supply, increasing demand, deteriorating water quality, and associated
increases in cost.
6. Examples of positive steps in water use efficiency around the world include:
-

Japan has one of the highest industrial water recycling rates, with 40 percent of the total
recycled amount being for industrial purposes.

-

Israel has done interesting work in water usage within agriculture. Since 1984, the use of
fresh water on farms has halved while the value of production continues to climb. 4

-

In Australia, Sydney Water 5 has set a bold target to reduce the city’s water consumption
by 35 percent. Their ‘Every Drop Counts’ program started in 2002, and they plan to
spend AU$50 million. Part of the strategy involves retrofitting 80 percent of Sydney’s
homes. Sydney is now using the same amount of water as in 1974 – with a population
increase of 1 million people.

-

In South Australia, the CSIRO claims that technology now exists for Adelaide to
potentially be self sufficient, requiring no water from the Murray River. 6 This is through
efficiency measures in effluent (cleaned wastewater) reuse and through 'banking' water
via underground storage.

7. While water availability is an issue, of more concern is the lack of clean water, especially in
developing countries:
-

The most revered river in India, the Ganges, continues to be filled with raw sewage,
industrial effluent, human remains, rotting rubbish and animal carcasses.

-

In Europe, the Danube River struggles to cope with a number of countries and varying
laws regarding river health, effluent discharge and drinking water standards.

8. Much is going on around Australia to better manage our water quality and provide more
water for all:
-

Queanbeyan Council in NSW will save approximately AU$50,000/year and create local
employment by recycling treated sewerage and all other forms of green waste.

-

In Ararat, Victoria, effluent used to go directly to the river. Now, treated and recycled grey
water and sewerage is used for irrigation and fertiliser, adding AU$40 million per year to
the local wine industry. 7

-

Biolytix, an Australian business, uses nature’s ecological processes to dramatically
reduce the energy, materials and effort required for water and sanitation services.
Biolytix technologies operate at 50 percent of the conventional cost, cut garbage

3

See CSIRO - Land and Water at http://www.clw.csiro.au. Accessed 7 August 2007.
Lets, S. (2001) ‘Israel Sets the Standard in Water Recycling’, Landline: Australia’s National Rural Affairs Weekly. Available at
www.abc.net.au/landline/stories/s303636.htm. Accessed 5 August 2007.
5
See Sydney Water – Saving Water at http://www.sydneywater.com.au/SavingWater/. Accessed 5 August 2007.
6
Kingsley,
D.
(2001)
‘Water
you
can
Bank
on’,
ABC
Science
Online.
Available
at
www.abc.net.au/science/news/stories/s415486.htm. Accessed 5 August 2007.
7
Courtenay, P. (2000) ‘Great Western turns Water into Wine’, Landline: Australia’s National Rural Affairs Weekly. Available at
www.abc.net.au/landline/stories/s121839.htm. Accessed 5 August 2007.
4
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collection costs by up to 75 percent and reduce potable water usage by up to 50
percent. 8
9. Irrigation for crops currently uses over 70 percent of harvested water in Australia. This is by
far the largest user of water in industry and seven times greater than all the water used by
the rest of Australia for domestic (household) and sanitation purposes. 9 Generally, over 17
percent of all water allocated to irrigation is lost before it reaches the farm, due to channel
seepage, evaporation and illegal extraction. 10
10. Higher efficiency of water use can have obvious environmental benefits and may produce
higher crop yields, but the technologies needed may be more expensive to use. However,
with the increasing cost of water, and restrictions (caps) on its use, farmers are having to
use more efficient and accurate approaches to irrigation, even changing the kind of crop to
make the farm more profitable.

8

Biolytix has produced some of the world’s best results for compact waste treatment systems, using innovative Biolytix Filtration
systems at half the normal cost of conventional technologies. See Biolytix website at www.biolytix.com.au. Accessed 5 August
2007.
9
Australian Bureau of Statistics (2000) 4610.0 Australian Water Account 2004-05, .ABS, Australia. Available at.
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4610.02004-05?OpenDocument. Accessed 5 June 2007.
10
Australian National Committee on Irrigation and Drainage (2004) Australian Irrigation Water Provider – Benchmarking Report
2001-2002,
ANCID
and
Department
of
Agriculture,
Fisheries
and
Forestry.
Available
at
http://www.ancid.org.au/publish/cat59/index.php. Accessed 5 June 2007.
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Brief Background Information
In September 2000, at the United Nations Millennium Summit, world leaders agreed to a set of
time-bound and measurable goals and targets for combating poverty, hunger, disease, illiteracy,
environmental degradation, and discrimination against women, now called the ‘Millennium
Development Goals’ (MDGs) (see www.un.org/millenniumgoals/). The Summit’s Millennium
Declaration also outlined a wide range of commitments in human rights, good governance and
democracy, including the objective of halving the proportion of people without sustainable
access to safe drinking water by 2015. 2003 was the International Year of Freshwater, which
helped to further raise awareness of the seriousness of these issues. As the UN’s Global
Environment Outlook 3 in 2002 11 stated, ‘The world water cycle seems unlikely to be able to
cope with the demands that will be made of it in the coming decades’. The UN holds water
forums every year to address these pressing issues.
The following table summarises opportunities for addressing the Millennium Development Goals
through improving water efficiency. 12

Table 3.1: Using less water while still providing the same or better service
Action

Description

Retro-fit
homes

Water efficient showerheads can save over half the water used by the
traditional showerhead. One of the largest users of energy of the home is
water heating and therefore such an investment in showerheads will typically
pay itself back within months.

Buy front
loading
washing
machines

In Australia, the Victorian Government has made it compulsory for all new
clothes washing machines to be front loading rather than top loading (which
are 40-75 percent less efficient). Front loading machines also work better
because the chemicals are more concentrated and clothes last longer
because they are not agitated.

Indoor taps/
sinks

Cheap gadgets that reduce the flow by at least 30 percent can be attached to
indoor taps to reduce the amount of water flowing into sinks.

Science
laboratories

Unfortunately some laboratories still use respirators with tap water running for
as long as is needed to create vacuums. Small desktop electric diaphragm
pumps create better vacuums, thereby increasing lab workers productivity as
much as four fold, while eliminating significant noise. These also pay for
themselves within two years through the water saved.

11
12

See UNEP – Global Environment Outlook 3 at http://www.unep.org/GEO/geo3/english/pdf.htm. Accessed 7 August 2007.
Selected material included from: Hargroves, K. and Smith, M. (2005) The Natural Advantage of Nations, Earthscan, London;
Hawken, P. et al. (1999) Natural Capitalism, Earthscan, London.
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Table 3.2: Recycling/Reusing Water
Action

Description

Recycling
water used
for industrial
cooling

In industrial plants, an ‘open recirculating cooling system’ can be used to reuse the water used to cool parts of the plant. Inside these systems cooling
water is recirculated in a cooling tower. The evaporation of a small part of the
circulating water carries the largest amount of the heat away. The water intake
that is needed to refill this part is a factor of 50-70 lower than the water intake
of a ‘once through’ system with the same cooling capacity. Worldwide the
advance of these systems led to a strong reduction of surface water for
cooling purposes.

Recycling
Water
reduces
discharge to
sensitive
water bodies

Take, for example, the release of water from the San Jose/Santa Clara Water
Pollution Control Plant into the south San Francisco Bay that threatened the
area’s natural salt-water marsh. In response, a US$140 million recycling
project was completed in 1997. The South Bay Water Recycling Program now
has the capacity to provide 21 million gallons per day of recycled water for use
in irrigation and industry. By recycling this water and avoiding releasing fresh
water into the salt-water marsh, the habitat for two endangered species
protected.

Table 3.3: Storing water for later use
Action

Description

Storing
stormwater in
aquifers

Preliminary work by CSIRO's Urban Water Program shows that the Adelaide
Hills could provide water for the city's needs all year round, with some to
spare. ‘The potential recovery from storm water alone would supply almost a
third of Adelaide's current water needs,’ says Mr Andrew Speers, leader of
CSIRO's Urban Water Program. In a normal year, Adelaide derives 40 percent
of its water, or 70 billion litres, from the Murray River and 60 percent comes
from the Adelaide Hills. Recycling just some of the city’s wastewater and runoff could reduce Adelaide’s dependence on the Murray to zero and reduce use
of water from the Adelaide Hills to less than half the current demand.

Commercial
buildings

Australian Conservation Foundation’s 60L Commercial Green Building in
Melbourne, Australia, uses 90 percent less water than standard commercial
buildings through a variety of measures, including: minimising the demand for
water by providing water efficient fixtures and fittings, including waterless
urinals and low-flush volume toilet pans, using collected rainwater to replace
100 percent of normal mains water consumption whenever possible, 100
percent on-site treatment and reuse of grey water (basins and sinks) and
black-water (sewage) streams to produce reclaimed water for flushing toilet
pans and irrigating the roof garden and landscape features.
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Table 3.4: Harnessing new sources of water more cost effectively
Action

Description
Those living in the world's arid regions could enjoy fresh water courtesy of a
British architect and his revolutionary seawater greenhouse. This award
winning building uses sunlight to turn salt water into fresh water for growing
vegetables and for drinking. The ingenious building, designed by Charlie
Paton, operates at a fraction of the cost of traditional desalination plants,
costing 21p (about AU$0.50) to make 1,000 litres of distilled water.

Desalination
breakthrough

13

The first seawater greenhouse has been built on Tenerife, partly with European
Commission funds. A second is under development in Oman and there are
plans for others. At the heart of the design is a steel-framed greenhouse with
evaporators at each end made from corrugated cardboard. This creates a huge
surface area, allowing fresh water to evaporate, leaving salts behind. These
salts strengthen the cardboard, so that it will last indefinitely. The roof lets in
light in the red and blue spectrums, which is needed for photosynthesis.
Infrared and ultraviolet light are used to heat air in a roof cavity to help to drive
the evaporation processes. 13

Nuttal, N. (n.d.) ‘Horticulture News from Around the World: A Revolutionary Seawater Greenhouse Offers Hope in the Desert’,
Environmental Correspondent, The Times, UK.
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Case Study: Collecting Water like the Namibian Beetle
How does Nature Collect Water in a Water Scarce Climate?
The Namibian beetle is native to the Namibian Desert, and has developed a simple yet
innovative method of getting its daily water requirements in the water-scarce environment:
Every morning the beetle makes an arduous journey to the top of a sand dune, where it
turns its body into the wind, straightens out his rear legs and lowers his head. The fog
rolling in from the sea gradually collects on his back, forming droplets of water, which
glide downwards and hang from the beetle’s mouthparts. In this way the beetle is always
assured of a healthy morning drink, despite being miles from the nearest fresh water. 14
The mechanism 15 that allows the beetle to collect water and channel it into its mouth is a
combination of simple geometry and simple chemistry. The dorsal exoskeleton of the beetle’s
abdomen (hardened outer pair of wings, known as elytra) has a bumpy matrix of small and large
nodules. The nodules are coated in wax, making them hydrophobic (they repel water). The large
nodules surround the small nodules and are smooth and wax-free. These small nodules are
hydrophilic, so they attract water. Water from the fog or wind is repelled away from the small
nodules and is attracted to the large nodules. When a large drop of water has accumulated on a
nodule, it rolls down towards the beetle’s mouth guided by the other nodules.
Two research investigators, Andrew R. Parker (a zoologist at the University of Oxford) and Chris
R. Lawrence (an investigator at the defence research firm QinetiQ) are now devising technology
to mimic this mechanism, with the potential to capture much more water than traditional fog
harvesting techniques. 16

Figure 3.1. The water collecting mechanism of the Stenocara Beetle
Source: G4E (2006) 17

14

Ibid.
The description of the Namibian beetle’s water collection and channelling mechanism is taken from Biomimicry Guild - Stenocara
beetle at http://database.biomimicry.net/item.php?table=organism&id=1010. Accessed 7 August 2007.
16
Summers, A. (2004) ‘Like water off a beetle’s back’, Natural History, February 2004.
Available at
http://findarticles.com/p/articles/mi_m1134/is_1_113/ai_113456796. Accessed 7 August 2007. For a detailed description of the
research conducted, refer to Parker, A. and Lawrence, C. (2001) ‘Water Capture by a Desert Beetle’, Nature, vol 414, p 1.
17
Ibid.
15
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Key References - Water

(Alphabetical Order)

Students and teachers should also research or contact their local councils and water authorities
for education packs on water education and efficiency practice.
1. CSIRO Land and Water website - Student Education page at
http://www.clw.csiro.au/education/. Accessed 9 August 2007.
2. Hargroves, K. and Smith, M. (2005) The Natural Advantage of Nations: Business
Opportunities, Innovation and Governance in the 21st Century, Earthscan, London, Chapter
20: Water: Nature’s Gold. The supporting online companion for this chapter can be viewed at
http://www.naturaledgeproject.net/NAON_ch20.aspx. Accessed 9 August 2007.
3. International Water Association website, http://www.iwahq.org. Accessed 9 August 2007.
4. SA Water website - ‘On The Trail’ Water Resource Guide for Students and Teachers at
http://www.sawater.com.au/SAWater/Education/TeacherStudentResources/. Accessed 9
August 2007.
5. United Nations/World Water Assessment Programme (2006) Water: A Shared
Responsibility, The United Nations World Water Development Report 2. The full Report and
Report Poster (highly recommended) is freely downloadable from
http://www.unesco.org/water/wwap/index.shtml. Accessed 9 August 2007.
6. Victorian Government website - Our Water Our Future initiative, Educational Resources at
http://www.ourwater.vic.gov.au/ourwater/education/Teachers/index.htm. Accessed 9 August
2007.
7. Yarra Valley Water provide a useful ‘Helping Our Environment’ online resource,
http://www.yvw.com.au/yvw/Home/HelpingOurEnvironment/. Accessed 9 August 2007.
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