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Water and the World
Background
The General Assembly of the United Nations adopted and signed the Millennium Declaration 
at its eighth plenary meeting on 8 September 2000. This declaration outlines the goals to be 
achieved if all peoples across the world are to have a better standard of living and freedom.

The declaration can be read and downloaded from:  
http://www.un.org/millennium/declaration/ares552e.htm

The Millennium Development Goals
This is the historic promise 189 world leaders made at the United Nations Millennium Summit 
in 2000 when they signed onto the Millennium Declaration and agreed to meet the Millennium 
Development Goals (MDGs). The MDGs are an eight-point road map with measurable targets 
and clear deadlines for improving the lives of the world’s poorest people. World leaders have 
agreed to achieve the MDGs by 2015.

The full list of MDGs and, via hyperlinks, further explanations about these goals, can be found 
at: http://www.endpoverty2015.org/ 

This resource about water relates specifically to Millennium Development Goal 7: Ensure 
Environmental Sustainability, which is outlined in its entirety at:  
http://www.un.org/millenniumgoals/environ.shtml

Within this goal, target 7.C aims to halve, by 2015, the proportion of the population without 
sustainable access to safe drinking water and basic sanitation. The above link sums up the 
2011 status of the achievements of this goal.

The world is on track to meet the drinking water target, though much remains to be done 
in some regions

Accelerated and targeted efforts are needed to bring drinking water to all rural households

Safe water supply remains a challenge in many parts of the world

With half the population of developing regions without sanitation, the 2015 target appears 
to be out of reach

Disparities in urban and rural sanitation coverage remain daunting

Improvements in sanitation are bypassing the poor.

By working through the following activities, students will be able to apply their knowledge and 
understanding of science concepts related to water to the broader applications of sustainable 
water supply and safe drinking water within Australia and across the globe.

•

•

•

•

•

•
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Activity � –  
How much water is available?
Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Year 7: 
Water is an important resource that cycles through the environment.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science and Technology contribute to finding solutions to a range of contemporary 
issues: these solutions may impact on other areas of society and involve ethical 
considerations.

Science Inquiry Skills (SIS) Years 7 – 8: 
Construct and use a range of representations, including graphs, keys and models to 
represent and analyse patterns or relationships, including using digital technologies as 
appropriate.

Global Education Perspectives references

Interdependence: The relationships of mutual dependence between all elements and 
life forms (including humans) within and across cultures, environments and social 
systems. Decisions taken in one place will affect what happens elsewhere.

Sustainable Futures: Students become aware and caring citizens who exercise their 
rights and responsibilities locally, nationally and globally.

Part �
Of the world’s total water supply of about 1 386 million km3 of water, more than 96% is saline. 
And, of the total freshwater, more than 68 % is locked up in ice and glaciers. Another 30 % of 
freshwater is in the ground. Thus, rivers and lakes that supply surface water for human uses 
only constitute about 93 100 km3, which is about 0.007 % of total water, yet rivers are the 
source of most of the water that people use.

•

•

•

•

•

Figure �:.� Distribution of Earth’s water

Source: http://ga.water.usgs.gov/edu/waterdistribution.html
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Of all the freshwater on Earth, only about 0.3 % is contained in rivers and lakes; rivers and 
lakes are not only the water we are most familiar with, they are also where most of the water 
we use in our everyday lives exists. Almost all of Earth’s water is unusable in everyday life for 
people around the world.

How many people need water?
In 2009, there were 21 874 900 people in Australia and 6 775 235 700 people in the world.

How much water does a person need?
A daily water intake of 3.7L for adult men and 2.7L for adult women meets the needs of the 
vast majority of people. However, strenuous physical exercise and heat stress can greatly 
increase daily water needs, and differences between individual needs can be great. 

Now you can do some calculations:

a. Rearrange the data provided in Figure 1 to present the information in a sector graph that 
demonstrates the amount of fresh water available across the Earth.

b. Rivers and lakes that supply surface water for human uses only constitute about 93 100 
km3, which is about 0.007 % of total water. 

i. If we assume that this is the only source of fresh water, how much is available for 
each human being on Earth?

ii. Is this sufficient drinking water for each person? Explain your answer.

iii. What other uses do humans have for fresh water? Is there enough fresh water 
available? Explain your answer.

Part �
The Earth’s available drinking water is not evenly distributed. For example, Australia has a 
variable rainfall across the continent.

Figure �.�: Australia’s average rainfall 

Source:  http://www.bom.gov.au/jsp/ncc/climate_averages/rainfall/index.jsp 
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You will note that some parts of the Australian continent seem to receive no average rainfall. 
How do the people in those parts of Australia obtain drinking water?

Part �
The map below shows the distribution of Australia’s rivers. 

Figure �.�: Rivers in Australia

Source: http://www.anra.gov.au/topics/water/condition/index.html

a. If there is a river near you, locate and name it on the map above. Find out how the water 
from that river is used. 

b. With respect to your answer to 3a, do you think the rivers will supply water to those areas 
of Australia with no rainfall? Explain your answer.

c. Examine the above map to identify those rivers that cross state government boundaries. 
How may different state government policies affect the health of river systems? 

d. Find the Murray-Darling river system on the map above (Or, if you want to find out more 
about global water problems, research the water issues associated with a river such as the 
Amazon, Nile, and Zambezi).
http://www.environment.gov.au/water/publications/mdb/pubs/mdb-map.pdf

i. Identify the States and Territories that the Murray-Darling system flows through, (or 
the nations, if you are studying an international river).
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ii. Discuss why different governments would have a say in the control of the river 
system.

iii. Describe what would happen to the water available to the other states if Queensland 
decided to dam the Darling River (or what happens to countries downstream when 
national governments make decisions about water).

iv. Explain why it is important for all the states associated with the Murray-Darling 
system to work together in deciding the usage of water (or to have agreement 
between all countries using a particular river).

Part �
Now let’s consider a global perspective. The Australian Government’s overseas aid program is 
improving the lives of millions of people in developing countries. Australia is working with the 
governments and people of developing countries to deliver aid where it is most needed and 
most effective. For example, Australian water supply and sanitation programs are providing 
clean water for nearly 500 000 people in Malawi and Zambia in Africa, as well as in Vietnam 
and Bangladesh in Asia. 

Select one country in which Australia is providing support. Use the internet and any other 
resources you can access to present a report which provides information about:

a. The country and its population size. 

b. The country’s average rainfall and water availability.

c. Problems associated with provision of water for people to drink.

d. Solutions being used to provide drinking water. Have you been able to find out how 
AusAID is helping?

e. As part of your report, present an argument which justifies Australia’s involvement in 
supporting such programs in other countries.
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Activity � – The water cycle, or 
how does water move about?
Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Years 7 – 8: 
Water is an important resource that cycles through the environment.

Mixtures, including solutions, contain a combination of pure substances that can be 
separated using a range of techniques.

The properties of the different states of matter can be explained in terms of the motion 
and arrangement of particles.

Energy appears in different forms including movement (kinetic energy), heat and 
potential energy, and causes change within systems.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science and Technology contribute to finding solutions to a range of contemporary 
issues: these solutions may impact on other areas of society and involve ethical 
considerations.

Science understandings influence the development of practices in areas of human 
activity such as industry, agriculture and marine and terrestrial resource management.

Science Inquiry Skills (SIS) Years 7 – 8: 
Construct and use a range of representations, including graphs, keys and models to 
represent and analyse patterns or relationships, including using digital technologies as 
appropriate.

Communicate ideas, findings and solutions to problems using scientific language and 
representations using digital technologies as appropriate. 

Global Education Perspectives references

Interdependence and Globalisation: The dynamic nature of globalisation, when 
people, goods, money and ideas are moving around the world faster, more easily and 
more cheaply than before, means that an understanding of the interdependence of 
cultures, places, environments and social systems becomes vital for peaceful, just and 
sustainable development.

Sustainable Futures: Students assess, care for and restore the state of our planet, to 
create and enjoy a better, safer, more just world.

•

•

•

•

•

•

•

•

•

•
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Part � – Water exists in three states
Figure �.�: The different states of water

Change of states of water can be observed in the laboratory. If we take ice which is 
solid water from the freezer, we can heat it to form liquid water. If we heat liquid 
water, it will boil to form gaseous water.  When the gaseous water cools sufficiently, 
we will see steam, which is tiny droplets of water.

Figure �.�: The water cycle

Source: http://ga.water.usgs.gov/edu/watercyclehi.html
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This image of the water cycle identifies all of the places where water can be found on planet 
Earth. 

a. Use a:
•	 red pen to circle all the places where water is solid
•	 blue pen to circle all the places where water is liquid
•	 yellow pen to circle all the places where water is gas.

b. Which processes in the diagram above return fresh water to the surface of the Earth?

c. Underline all the places where fresh drinking water can be found. How many of these 
places are available across Australia?

d. Analyse the drawing above in terms of what you know about Australian weather and 
climate. Redraw the water cycle as it would occur on the west coast of Australia. 

e. Use a suitable internet browser to research and prepare a report on the weather patterns 
called La Niña and El Niño, explaining how they impact on the water cycle of Australia.

Part � – A rain making model

Figure �.�: Rain making model

Procedure �

1.  Choose a beaker that can have a 
watch glass safely balanced on top.

2.  Set up the beaker half-full of water, 
on a tripod over a Bunsen burner.

3.  Place a large ice cube on top of the 
watch glass.

4.  Heat the water until there is ‘rain’ 
inside the beaker dripping from the 
underside of the watch glass.

5.  How does this model compare to 
the water cycle in nature and to the 
diagrams of the water cycle that 
you have?

Procedure �

1. Take a 250ml beaker and put about 
200ml of water in it.

2. Add some ice to the water and let 
the beaker stand.

3. What do you observe happening 
on the outside of the beaker? 

4. Explain your observations. Where 
does this happen in the water 
cycle?

Image source: Sue Siwinski, STA NSW Councillor
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Part � – The water cycle at your place
This class work will be approached differently for schools in different geographical locations.

a. How do the topography of the local area and the prevailing winds impact on the local 
rainfall?

b. Research the average rainfall and the annual pattern in your area. 

c. Set up a spreadsheet and record rainfall figures.

d. Compare your local situation with another country that will have a different topography 
and rainfall pattern – discuss reasons for the differences and the impact that the different 
rainfall pattern will have on the communities in that area. (Hint: A good tool for doing this 
is Google maps (http://maps.google.com.au/) or Google Earth (http://www.google.com/
earth/index.html). Try zooming in to Namibia on the west coast of Africa, then moving 
south down the coastline to South Africa. The difference in impact of low to higher rainfall, 
linked to the nature of the landforms there, will become quite obvious. You could link 
this work with the United States Geological Survey website http://ga.water.usgs.gov/edu/
mearth.html, where you can find sixty different languages for the water activities. Match 
the country you choose for a Google map search with its language.

Part � – Can you make rain?
Figure �.�: Cloud seeding

Source: http://upload.wikimedia.org/wikipedia/commons/thumb/4/4c/Cloud_Seeding.svg/2000px-Cloud_Seeding.svg.png 

The CSIRO, along with other scientific organisations around the world, spent years 
experimenting with cloud seeding in attempts to increase rainfall in dry parts of Australia and 
in other drought-stricken countries. Use a suitable internet browser to find answers to the 
following questions:

a. Describe the process used in cloud seeding?

b. Explain how and why this process may result in rain.

c. Prepare a short report on the history of cloud seeding experiments in Australia and the 
reasons why environmentalists were concerned about the process.
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Part 5 – If we can’t make rain, how can we supply enough water 
for our needs?

Go back to the image of the water cycle. There is another source of water – groundwater. 

Groundwater is water located beneath the ground surface in soil pore spaces and in the 
fractures of rock formations. Groundwater is part of the water cycle. When rain falls on 
land, some water evaporates, some flows to streams and rivers, and some seeps into the 
soil and is absorbed by plant roots. Excess water in the soil may percolate further down until 
it reaches a level known as the water table, where all the pores or openings in the soil or 
rock are saturated with water. Water in this saturated zone below the water table is called 
groundwater.

Groundwater is by far the world’s largest source of fresh water.  It is estimated that 
the volume of groundwater is 400 times greater than all the surface water in lakes, 
reservoirs, streams and rivers. For example, there are an estimated 5.1 billion megalitres of 
groundwater in storage in NSW. Of this, 57% is stored in alluvial aquifer systems and sand 
dunes along the coastline, 42% in major sedimentary basins such as the Great Artesian Basin 
and the remaining 1% in fractured rocks (basalt, granite and slate).

Groundwater use has almost doubled across Australia in the past two decades and it 
now makes up more than one-fifth of all the water used. Scientists continue to study 
groundwater as they learn how to manage it sustainably. Not everything is known yet about 
the many and complex connections and interactions between groundwater and the surface 
water – dams, lakes, rivers and wetlands. These ‘connected waters’ are crucial to Australia’s 
social, economic and environmental future.

Go to http://www.groundwater.com.au/ to find out about the research currently being 
carried out in Australia on groundwater. Select one research project and prepare a short 
digital presentation to tell your class about this important groundwater study in Australia.  
http://www.clw.csiro.au/education will have more information to help. 

Australia has learned and continues to learn many lessons from managing its own water 
resources. Reforms being implemented in Australia, such as environmental management 
techniques, can be adapted for use in developing countries. Planning for sustainable use of 
surface water and groundwater will ensure that best use is made of available water around 
the world.

Go to http://www.ausaid.gov.au/aidissues/watersanitation/Pages/default.aspx and select 
one example of AusAID’s work overseas. Try to find an example of where wells are being 
bored to use groundwater. Prepare a short digital presentation to outline the project and its 
importance to local people.
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Activity � –  
Water for life and only life? 
Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Year 7: 
Water is an important resource that cycles through the environment.

Energy appears in different forms including movement (kinetic energy), heat and 
potential energy, and causes change within systems.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science understandings influence the development of practices in areas of human 
activity such as industry, agriculture and marine and terrestrial resource management.

Science Inquiry Skills (SIS) Years 7 – 8: 
Construct and use a range of representations, including graphs, keys and models to 
represent and analyse patterns or relationships, including using digital technologies as 
appropriate.

Global Education Perspectives references

Interdependence and Globalisation: The dynamic nature of globalisation, when 
people, goods, money and ideas are moving around the world faster, more easily and 
more cheaply than before, means that an understanding of the interdependence of 
cultures, places, environments and social systems becomes vital for peaceful, just and 
sustainable development.

Sustainable Futures: Assess, care for and restore the state of our planet.

Part � – Human use of water
Not only do we use water for drinking, but Australians also use it for: 
 • domestic purposes (e.g. cooking, cleaning, washing)
 • agriculture
 • industry.  

Of all the water currently consumed in Australia, approximately 67% is used for irrigated 
agriculture, 9% in the household, 7% for water supply, sewerage and drainage, 7% for 
electricity and gas supply, 3% for manufacturing, 2% for mining, 2% allocated as environmental 
flows and 3% for other purposes. 

a. Design, draw and label a sector graph that demonstrates the way in which water is used 
across Australia.

b. How much do you use? In the table below record each time you use water during the 
week and an estimate of the amount.

•

•

•

•

•

•

Date Use Amount (L)
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i. Identify your five major uses of water.

ii. Discuss with your partner if he/she has the same major uses.

iii. Compare your results with the rest of the class.

iv. Discuss as a class any methods that will reduce water use.

c. If the population of Australia were to double: 

i. What would be the effect on the percentage of water used in households? 

ii. Predict the other demands that would be made on water availability if the Australian 
population doubled? Explain your answer.

Part � – Agriculture 
There are two main types of farming in Australia: dryland and irrigated agriculture. Dryland 
farming takes up most agricultural land, relies mostly on seasonal rain and includes things like 
sheep/wool, beef cattle, grains and legumes. Irrigation is the method by which crops are grown 
by supplying land with water by means of channels, streams, pipes and sprinklers. Irrigated 
agriculture uses only about 1% of available agricultural land, but almost all of the available 
freshwater (mainly surface water and some groundwater). Irrigated agriculture is concentrated 
in the Murray-Darling basin. Currently 1 058 800 km2 of land in the basin is under irrigation, 
using 18 000GL of water every year. Irrigated agriculture in NSW produces products worth 
more than $4 billion per year, including milk, fruit, vegetables, wine, beef, rice and cotton. The 
main types of irrigated crops in NSW are cotton and rice. Cotton growing areas are located in 
central and northern NSW. Rice is grown in the Riverina area in southern central NSW.  

There are several different types of irrigation methods:

•	 Flood irrigation: Water is pumped or brought to the fields and is allowed to flow 
along the ground among the crops. This method is simple and cheap, but a lot of 
water is lost through evaporation.

•	 Drip irrigation: Water is sent through plastic pipes (with holes in them) that are either 
laid along the crops or buried along their rootlines.

•	 Spray irrigation: Water flows through aerial tubes and is shot out by a system of 
spray-guns.

a. Using the information above, evaluate the importance of water to agriculture in Australia.

b. Did you predict an increase in water demand if the population of Australia doubled? 
Discuss where this extra water should come from. What other uses should be reduced 
because there is only a limited amount of water?

c. In our changing climate, water has become one of our most precious resources. Some 
farmers are looking to the longer-term and taking a strategic approach to shore up 
sustainable, efficient systems well into the future. Prepare a presentation to outline at 
least one strategy being used by farmers to reduce water consumption in agriculture.
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Part � – Industry

Water is the lifeblood of industry across the world. It is used as a raw material, a coolant, a 
solvent, a transport agent and as a source of energy. For example, a new car coming off the 
assembly line will have used at least 120 000 litres of water – 80 000 to produce its tonne of 
steel and 40 000 more for the actual fabrication process. Many thousands more litres of water 
are involved in the manufacture of its plastic, glass and fabric components. 

Probably every manufactured product uses water during some part of the production process. 
Manufacturing accounted for 14% of water use in 1996 in the USA. Some industries that 
use large amounts of water produce such commodities as food, paper, chemicals, refined 
petroleum and primary metals.

Industrial water use includes water used for such purposes as fabricating, processing, washing, 
diluting, cooling or transporting a product. Water may be used as a raw material to make a 
product or it may be used to clean away toxic chemicals produced during the process.

a. Using the information above as a starting point, select one industry that operates near 
you and use information you have researched to predict the amount of water used by 
that industry.

b. If there is a manufacturing industry near you, what protections are in place to ensure that 
any nearby waterways are kept free of chemicals?

Part � 
Australia now has reasonably strict controls on the chemicals that industries may or may not 
put into river systems. 

a. What pollution control measures have been put in place by your local council?

Such pollution control measures are not necessarily in place in other countries. For example, 
approximately one-third of the world’s people live in countries with moderate to high water 
stress, and more than 5 million people die every year as a result of poor water quality.

Sometimes the problem comes from natural sources. In Bangladesh, 28 to 35 million people 
currently drink water with elevated levels of arsenic, a potentially toxic heavy metal that 
accumulates in the body. The issue surfaced about two decades ago, after some 10 million 
shallow hand-pump wells were sunk across the country in the 1970s with money from 
international donors.

The wells were meant to provide clean drinking water to help prevent deadly waterborne 
diseases, such as cholera. But they unintentionally tapped into arsenic deposits in the ground, 
releasing the odourless, colourless and tasteless toxin into water used for drinking and 
cooking. Arsenic has been linked to cancers, liver ailments, skin diseases, heart problems and 
other health issues.

The Bangladesh-Australia Centre for Arsenic Mitigation has been established within the Dhaka 
Community Hospital in Bangladesh as part of an AusAID project. The centre has programs to 
determine the most effective way of addressing the serious groundwater arsenic problem in 
Bangladesh. 

b. Use a suitable internet browser to find information, collate this information and prepare 
a report on the steps being taken to solve the arsenic problem in Bangladesh and provide 
the local people with safe drinking water.
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Activity � –  
Water changes everything
Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Year 7: 
Some of Earth’s resources are renewable but others are non-renewable.

Water is an important resource that cycles through the environment.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science and Technology contribute to finding solutions to a range of contemporary 
issues: these solutions may impact on other areas of society and involve ethical 
considerations.

Science Inquiry Skills (SIS) Years 7 – 8: 
Communicate ideas, findings and solutions to problems using scientific language and 
representations using digital technologies as appropriate.  

Global Education Perspectives references

Interdependence: The development of the understanding of the interdependence of 
cultures, places, environments and social systems that is vital for peaceful, just and 
sustainable development.

Sustainable Futures: Students recognise the right of all people to live in a world with 
sufficient food (and water) for a healthy and productive life.

Part � – Your food and drink intake
a. Record all the food and drink that you consume over 2 days.

b. Estimate the volume of fluid that you drink over 2 days and note down how much of it was 
just water.

c. Research and record where this food was grown or manufactured.

d. Compare the foods and quantities of food that you eat to those described in the Healthy 
Living Pyramid – http://www.nutritionaustralia.org/national/resource/healthy-living-
pyramid

e. Describe how your diet is different from this recommended diet.

•

•

•

•

•

•

The Healthy Living Pyramid shows a water droplet 
leaving a tap. Do you use a tap to obtain drinking 
water? How would you drink if there were no tap 
water available?

Source: http://www.nutritionaustralia.org/national/
resource/healthy-living-pyramid 

Figure �.�: Drinking water
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Part � – The needs of human beings for water
a. Brainstorm the uses of water in everyday life for:

i. People
ii. Industry
iii. Agriculture
iv. Where does this water come from?

b. The biggest and most devastating issue concerning water is the availability of clean water 
in developing countries. Watch the video “Water Changes Everything”:  
http://www.youtube.com/watch?v=BCHhwxvQqxg 

c. Using the data given in this video, write a diary lasting one week, imagining you are a ten-
year-old child living in an area that does not have clean fresh water. You must help your 
mother get water for your family. The only place to get water is a shallow water hole three 
kilometres from your home. The water hole is the only place where the animals can get a 
drink, or cool down. You do not have a car, there are no buses and the only thing you have 
to carry your water in is this jerry can.

This blue jerry can holds twenty-two litres of water. 
Twenty-two litres of water weighs twenty-two 
kilograms. Do you think you could have carried that 
weight when you were ten years old? How much 
water do you think you could carry over a distance 
of three kilometres?

Image source:http://www.proquip.com.au/Images/Jerry%20Can%20Main%20Pa
ge/Water%20Can%20Page/0971.jpg 

While you write your water diary on 
one page of your book, write a diary 
of what you actually did for that one 
week on the opposite page of the 
book, like this:

If you want some ideas on what it might be like live without a tap to turn on to get running 
water, read these pages: http://www.wateraid.org/uk/what_we_do/where_we_work/
ethiopia/428.asp

Image source: Shirley Caspar, STANSW Councillor

Figure �.�: �� L jerry can

Figure �.�: Water diary
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Part 3 – The need for clean water
Use this link to answer the following questions: 
http://www.unesco.org/water/wwap/facts_figures/basic_needs.shtml

a. Why is it important to have clean drinking water?

b. How many people in the world lack access to sufficient clean water to meet their daily 
personal needs?

c. Describe three types of disease that can result from a lack of clean drinking water.

Part 4 – Solutions for water
Here is a case study report about the difference clean water has made in a Ugandan village:
http://www.dfid.gov.uk/Media-Room/Case-Studies/2009/Uganda-sanitation/ 

The Australian Government’s overseas aid program is improving the lives of millions of people 
in developing countries. Use the information on the following website as a starting point to 
research and prepare a short presentation on one example of Australia’s help in improving 
water supplies overseas. Describe the impact of this help on the people involved: 
http://www.ausaid.gov.au/aidissues/watersanitation/Pages/default.aspx

Further action
The United Nations has named 2005-2015 the International Decade of Action, “Water for Life”. 
See http://www.un.org/waterforlifedecade/ 

One of the major aims is to provide clean water 
for everyone. The website at http://www.
sanitationdrive2015.org/ provides five fact sheets 
to help people around the world understand the 
enormity of the problem of access to clean water.

Create a poster or pamphlet, a game, activity or a 
song in order to create awareness in your school, 
and possibly raise money to establish a clean water 
source in a community.

Image source: http://www.sanitationdrive2015.org/

Figure 4.4: Sanitation drive 2015



Water and the World

�7

Activity 5 – Conflict over water
Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Year 7: 
Water is an important resource that cycles through the environment.

Interactions between organisms can be described in terms of food chains and food 
webs; human activity can affect these interactions.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science and Technology contribute to finding solutions to a range of contemporary 
issues: these solutions may impact on other areas of society and involve ethical 
considerations.

Science Inquiry Skills (SIS) Years 7 – 8: 
Use scientific knowledge and findings from investigations to evaluate claims.

Global Education Perspectives references

Peace Building and Conflict Resolution: Peace building is designed to address the 
causes of conflict and the grievances of the past. It must involve justice to promote 
long-term stability, human security and equality.

Sustainable Futures: Students become caring citizens who exercise their rights and 
responsibilities locally, nationally and globally.

Background and introduction
There is great potential for conflict over water resources and the treatment of water. This 
conflict may arise between the interested groups expressing the needs of:

•	 Industry
•	 Agriculture
•	 Residents
•	 Environmentalists.

There are many examples of environmental disasters that have come about because 
environmental guidelines have not been adhered to strictly or because natural disasters have 
occurred.

The following group activity is modified from the work of McGrath & Noble in “Hits & Hots” 
(Pearson 2010). 

The purpose of the activity is to develop and expand students’ understanding of the different 
perspectives surrounding an issue. It will provide an opportunity for students to practise the 
skills of seeing different points of view and formulating arguments to support their ideas. The 
activity also provides a framework for negotiation. Because students learn to see other points 
of view and negotiate a common view, they will also practise the skills of conflict resolution.

Students will undertake research on a controversial issue, such as plans for the Murray-
Darling basin’s use of water, (see http://www.mdba.gov.au/), or a case study concerning an 
environmental disaster (see the article, “A River that Follows Two Paths”).

•

•

•

•

•

•
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Part �
a. The students will identify the different vested interest groups involved in the issue. 

b. Students should first work in pairs and then in fours. There may be a number of 
pairs working independently on the same interest group, (e.g., the farmers, the 
environmentalists, the business people in nearby towns, the government).

c. Pair A will identify two arguments in support of their interest group’s proposition. 

d. Pair B will identify two arguments against it. 

e. Each pair presents their arguments to the other pair. 

Part �
a. The perspective is then reversed and Pair A must identify and present one reason against 

the proposition. This reason must be different from the two reasons identified by Pair B in 
Part 1. 

b. Pair B identifies and presents another different argument in support of the proposition. 
This cannot be the same as a reason given by Pair A in Part 1.

c. Together, the two pairs negotiate to decide on the strongest of the three arguments for 
and the strongest of the three arguments against the proposition. 

Part �
a. These two pairs should meet with any other pairs that may have been presenting arguments 

for or against their interest group and negotiate the strongest arguments overall.

b. The group then negotiates to decide whether it is for or against the proposition.

Part �
a. Finally, the interest groups all meet in a ‘public meeting’ to negotiate a community stance.

Organisational steps:

1. Identify the vested interest groups or the major conflict issue.

2. Organise students into groups of four, and then into two pairs (A1 & A2; B1 & B2). 
Give each pair one copy of the Conflict Record Sheet (on page 19)

3. The pairs separate to discuss their positions. Pair A discusses and decides on two 
good arguments for the proposition. A1 writes on the sheet and A2 reports in step 
4. Pair B does the same, with two good arguments against the proposition. Allow 5 
minutes for this activity.

4. Sharing perspectives: The pairs meet up again and each pair (A2 & B2) reports its two 
arguments.

5. Swapping perspectives: Explain that each pair is now going to swap perspectives. 
Pair A goes away and identifies one additional argument against the proposition that 
Pair B hasn’t already mentioned. Pair B does the same with one extra argument in 
support of the proposition. Allow 5 minutes.

6. Negotiating a group position: The pairs meet up again and take turns to present their 
extra argument. They negotiate to decide:
•	 The one strongest argument for and the one strongest argument against.
•	 Having looked at both sides of the proposition, is the group for or against it?

7. Follow-up: This can take many forms, such as writing a paragraph to sum up the 
position and the arguments that support it; reporting the position to the class in a 
forum, and so on. 
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Conflict Record Sheet

Names of Pair A Names of Pair B

A�

A�

B�

B�

Interest group or idea:

Two arguments FOR the idea 
by Pair A:

One extra idea in support of 
the idea by Pair B:

Two arguments AGAINST the 
idea by Pair B:

One extra idea against the idea 
by Pair A:

Group’s final evaluation statement:
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Case study: A River That Follows Two Paths;  
Nature and Industry in Conflict on Delaware

By ANTHONY DePALMA and JASON GEORGE; Anthony DePalma reported for this article from 
Philadelphia and Jason George from Camden and Paulsboro, N.J. Published: December 6, 2004 
New York Times. This article is available online at http://query.nytimes.com/gst/fullpage.html?
res=9C02E2DC1431F935A35751C1A9629C8B63&pagewanted=1 

The Delaware River, where up to 473,500 gallons of crude oil flowed out of a six-foot gash in 
the bottom of a tanker bound for a New Jersey refinery recently, is more like two rivers than 
one. 

The northern stretch, from its pristine headwaters in the mountains of Delaware County, N.Y., 
down 197 miles to the humble falls at Trenton, contains some of the most free-flowing waters 
in the Eastern United States, water so clean that New York City draws 800 million gallons from 
it every day for drinking without passing it through any filter. 

Even after such diluvial diversions, the Upper Delaware and its tributaries are also some of the 
finest championship trout streams in the country, and hundreds of bald eagles winter along its 
unspoiled banks. 

But the 134 miles of river from Trenton down to the mouth of Delaware Bay is so different 
from the upper stretch that it seems as if it has been mistakenly stuck at the tail end of the 
wrong river. 

In this part, which is actually the Delaware’s tidal estuary, commerce -- not nature -- is the star. 
Along its banks are several nuclear reactors, a chemical plant that is expected to neutralize 
stockpiles of nerve gas, and an oil refinery complex that provides 70 % of the gasoline and 
heating oil used on the East Coast. 

What happens in one end of the river often has a serious impact in the other, and on the 
millions of people who rely on it for both drinking water and their livelihoods. 

‘’It’s such a diverse river that it’s difficult for people to get their arms around it,’’ said Carol R. 
Collier, executive director of the Delaware River Basin Commission, a regulatory agency that 
brings the federal government and four states along the Delaware into a compact to resolve 
river issues, which is not easy when everyone involved has a different image of the Delaware. 

‘’A trout fisherman in Hancock, N.Y.,’’ she said, ‘’can’t really understand the needs of the 
refineries in Paulsboro, N.J.’’ 

Besides having two separate identities, the Delaware also serves as a political boundary of four 
states -- Delaware, New Jersey, New York and Pennsylvania -- that have haggled over control of 
the river’s resources since shortly after George Washington crossed it in 1776. 

The interstate conflict over the river’s water came to a head early in the last century when 
a rapidly growing New York City developed ambitious plans to tap the headwaters of the 
Delaware River, more than 100 miles away. The other states protested, and the issue made it 
all the way to the United States Supreme Court. 

In a series of decisions beginning in 1931, the court upheld New York’s rights to the water, but 
established a system to ensure that enough water flows downriver to meet the drinking water 
needs of Trenton, Philadelphia and other river communities. Targets were also set to make 
sure that there was enough fresh water coming down the river to keep the salt water line from 
moving too far up Delaware Bay, threatening water intakes all along the lower part of the river. 

With modifications, that system remains in place. So do the conflicts, especially during 
droughts. 

Despite the existence of the river basin commission, which was established in 1961, the 
Delaware is still not always thought of as a single resource. New York State and the federal 
government have fallen millions of dollars behind in payments owed to the commission. The 
other states have met all their obligations. 
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Jeff Tittel, director of the New Jersey chapter of the Sierra Club, said that even if the 
commission were fully funded, it would still need more authority over suburban sprawl to 
effectively protect the river. 

Local officials are continuously on the lookout for jobs, and housing that benefits from river 
views. But failure to limit construction increases both the amount of water taken from the 
Delaware and the amount of treated sewage and other contaminants that flow into the river. 

‘’Because the river is sort of bipolar,’’ Mr. Tittel said, ‘’it is always being pulled in two separate 
directions.’’ 

At one time, even the northern stretches of the river had small-scale industry, mostly mills and 
small factories. Most disappeared long ago, which aided the river’s restoration to the extent 
that much of it is now designated either a wild and scenic river or a national recreation area. 

But on the Delaware’s lower stretches, about 90,000 jobs are connected in some way to river 
activity, a big contribution in a region that suffers from high unemployment and urban decay. 

According to the Maritime Exchange for the Delaware River and Bay, more than 2,600 
commercial ships head upriver each year, carrying all kinds of general cargo and about a 
million barrels a day of crude oil that the area’s six refineries turn into gasoline, home heating 
oil, and other products. 

By the early 1970’s, the oil and chemical plants discharged so much pollution that all the 
oxygen was depleted from a 20-mile swath of river near Camden, and every living thing in the 
water died. Oil spills occurred regularly, and ship traffic constantly created hazards on the river. 
Dozens of workers died in the explosion of a tanker near Marcus Hook, Pa., in 1975. 

The lower Delaware has since been cleaned up enough so that fish have returned, though 
there is a ban on eating them. Spills still occur regularly, though most are comparatively small. 
The nearly a half-million gallons of oil feared missing from the damaged tanker, the Athos I, 
would represent the worst spill ever on the Delaware. 

Truckers who work for the refineries say it is a shame that some birds were soaked with oil, 
but they are more worried that restrictions on ship traffic during the cleanup and investigation 
could delay crude oil deliveries and threaten jobs. 

‘’Everybody I went to school with works in the refineries in one way or another,’’ Everett Peffer, 
30, said recently while drinking a beer at the Starting Gate, a trucker bar near the Interstate 
295 ramp in Paulsboro. Oil is so much a part of the town that the yearbook at Paulsboro High 
School is called The Pegasus after the symbol for Mobil, which owned the refinery until 2000. 
Around there, complaining too much about the oil companies is considered a sign of a lack of 
blue-collar civic pride. 

‘’If these refineries closed,’’ said Mr. Peffer, of Thorofare, N.J., ‘’the town would shut down, 
too.’’ 

But many people believe that the lower Delaware, with all its refineries and oil spills, proves it 
is not necessary to have to choose between a clean environment and a healthy economy. 

‘’You have to be reasonable about it,’’ said Robert F. Molzahn, president of the Water 
Resources Association of the Delaware River Basin, which represents businesses and 
individuals who work with the river. He said that over the last 30 years, the river’s 20-mile-long 
dead zone had been cleaned up substantially. 

‘’Is it as clean as it was when the Swedes sailed up the river to start their colony? No,’’ he said, 
referring to Sweden’s attempt at colonization in the 17th century. But the river breathes now, 
he said, fish have returned and industry continues to employ thousands of people. 

Both business advocates and environmentalists agree that the way to have avoided the Athos 
I spill would have been to require all tankers to have double hulls immediately, rather than in 
2015, the current deadline. 

Coast Guard investigators are looking into whether the single-hulled Athos may have struck a 
14-foot bronze propeller on Nov. 26 that was lost somewhere in the Delaware last April. 
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A cleanup and rescue team from New Jersey, Pennsylvania and Delaware with up to 1,200 
people has been scrambling over the river and into its tributaries to contain the oil. But they 
could not act quickly enough to prevent hardship for both industry and the environment. 

The nuclear plants at Lower Alloways Creek had to be shut down temporarily as a precaution, 
and ship traffic up and down the river has been slowed during the recovery efforts. 

And while dozens of Canada geese have died, and dozens more have been taken to cleaning 
stations, many others are still waddling around with oil-soaked feathers. A gaggle of them 
ambled near the Walt Whitman Bridge in Philadelphia one recent afternoon, about half of 
them ringed with oil. 

Earlier that same day workmen at Fort Mifflin, an 18th century redoubt on the water’s edge 
in Philadelphia, found a Canada goose struggling to swim inside the old fort’s defensive moat, 
designed to keep out all intruders. It too was stained with crude. 

Oily plastic soda bottles, looking like burnt roasts, bobbed next to branches, logs and loose 
planks black with oil that had washed up around the fort. The damaged ship, the Athos I, sat 
dead in the water, less than two miles away, as its remaining cargo was carefully unloaded and 
the investigation into the cause of the accident continued. 

‘’I don’t have a problem and the river doesn’t have a problem with sharing its resources 
with industry and commerce,’’ said Maya K. van Rossum, an environmental lawyer and the 
Delaware riverkeeper, who serves as an advocate for the river at meetings of the commission 
and other regulatory agencies. As she walked along the old fort’s ramparts, gobs of oil drifted 
by. ‘’But it’s got to be done in a way that’s not harmful to the river, not like this.’’ 
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Activity � –  
Water and cultural identity 
Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Year 7: 
Water is an important resource that cycles through the environment.

Interactions between organisms can be described in terms of food chains and food 
webs; human activity can affect these interactions.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science understanding influences the development of practices in areas of human 
activity such as industry, agriculture and marine and terrestrial resource management.

Science Inquiry Skills (SIS) Years 7 – 8: 
Identify questions and problems that can be investigated scientifically and make 
predictions based on scientific knowledge.

Summarise data, from students’ own investigations and secondary sources, and use 
scientific understanding to identify relationships and draw conclusions.

Global Education Perspectives references

Identity and Cultural Diversity: By exploring personal identity and cultural diversity, 
students learn about and connect their own cultural identify and heritage with those 
of others in different times and places.

Sustainable Futures: Students assess, care for and restore the state of our planet, 
create and enjoy a better, safer, more just world.

Introduction
While some cultures will go to considerable lengths to preserve water supplies and 
ecosystems, other cultural practices seem to ignore the importance of maintaining and 
preserving water supplies and ecosystems. The focus of this section is to evaluate the potential 
for using water and ecosystems sustainably, without impacting on cultural practice. 

Student information
What a way to start a holiday. I walked out of the train station in Bangkok and was hit by 
a water bomb. What’s happening? I haven’t done anything to deserve this. Then another! 
And another! I look around and there are water bombs going everywhere and people are 
all soaked. Even people driving by are throwing them. This place is just crazy!!!

The above is an account of a tourist arriving in Bangkok for Songkran, Thailand’s New Year, 
commonly known as the Water Festival. In the majority of countries around the world you will 
find examples of water festivals or the use of water in traditional ceremonies such as baptisms 
and weddings. Aboriginal people in the Northern Territory perform a cleaning of spirits 
ceremony by blowing water. Other water festivals are the Timkat in Ethiopia and the many 
ceremonial and traditional uses of the waters of the Ganges in India.

•

•

•

•

•

•

•
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Part �
Choose and research a traditional water festival or ceremonial rite that uses water. In your 
research you should include:

a. The name of the festival or ceremony

b. The area  where the festival happens

c. How water is used in the festival 

d. Why water is such an important part of the festival.

Part �
The many traditions of water festivals are based around the recognition of the role that water 
plays in people’s lives. They use water to manage their crops and harvest aquatic life from the 
oceans, seas and rivers.

a. Choose one traditional use of water such as fishing, shark fin harvesting, shell collection, 
coral collection or turtle harvesting and describe the traditional methods that were used 
to carry out these practices.

b. Identify any methods that could be used to reduce the impact of traditional rites on the 
ecosystem.

c. Describe how a technology, population or economic value such as dynamite, cyanide, 
tourism, medicines, diesel motors, navigation aids or improved nets has changed the 
traditional methods used. 

d. Evaluate the potential impact on the ecosystem or water source of these changes to 
traditional methods.

Part �
The Ganges is a river in India, which historically has been of high religious and cultural 
significance, and in modern times has been known for being very polluted. An estimated 2 
000 000 people ritually bathe daily in the river, which is considered holy by the Hindus. The 
spiritual and religious significance is greater than for any other river on the planet. 

While the Ganges may be considered holy, there are some problems associated with its 
ecology. It is filled with chemical wastes, sewage and even human and animal remains, 
which carry major health risks to people who bathe in the dirty water or drink it. 

Extract adapted from http://en.wikipedia.org/wiki/Pollution_of_the_Ganges

The Ganges is also a lifeline to millions of Indians who live along its course and depend on it for 
their daily needs. 

a. On a map of the Indian continent, trace the route of the river Ganges to the sea.

b. Prepare a summary report of the issues associated with the pollution of the Ganges.

c. Suggest a process or technology that could be used to ensure that Indians who need to 
use water from the Ganges will be able to have clean drinking water.

Part �
Dugongs are considered to be an endangered species, but because they continue to be an 
important part of Aboriginal and Torres Strait Islanders’ diet and ceremonies, it is legal for 
traditional hunters to continue to harvest them. 

Using this example or another from your research, write a persuasive letter to either a 
newspaper or your local politician about whether traditional use of water or traditional 
harvesting of endangered ecosystems or species should or shouldn’t be allowed to continue.
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Activity 7 – Earth’s resources 
and the rights of people to share 
Earth’s resources

Where you live should not decide 
Whether you live or whether you die
        (U2 – ‘Crumbs from Your Table’)

Target years: 7 and 8
Australian Curriculum references

Science Understanding (SU) Years 7 – 8: 
Water is an important resource that cycles through the environment.

Interactions between organisms can be described in terms of food chains and food 
webs; human activity can affect these interactions.

Multi-cellular organisms contain systems of organs that carry out specialised functions 
that enable them to survive and reproduce.

Science as a Human Endeavour (SHE) Years 7 – 8:
Science understanding influences the development of practices in areas of human 
activity such as industry, agriculture and marine and terrestrial resource management.

Science Inquiry Skills (SIS) Years 7 – 8: 
Identify questions and problems that can be investigated scientifically and make 
predictions based on scientific knowledge.

Summarise data, from students’ own investigations and secondary sources, and use 
scientific understanding to identify relationships and draw conclusions.

Global Education Perspectives references

Social Justice and Human Rights: Education about social justice and human rights 
allows students to understand the importance of treating people equitably and the 
responsibilities we all have to protect the rights of others.

Sustainable Futures: Students aim to live in a world where all people have sufficient 
food (and water) for a healthy and productive life.

Background
Social justice supports the fair and equitable treatment of all people and aims to protect 
them from discrimination because of race, gender, age, ability and other circumstances. The 
concepts of social justice are codified in human rights, international commitments to protect 
civil and political rights, and economic, social and cultural rights. Education about social justice 
and human rights allows students to understand the importance of treating people equitably 
and the responsibilities we all have to protect the rights of others.

Earth’s resources are not distributed ubiquitously and equally. This creates demand for some 
resources, such as water. We all have the right to clean drinking water, regardless of where we 
were born or where we live.

•

•

•

•

•

•

•

•
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The following link provides basic information on water use and needs: 
http://webworld.unesco.org/water/ihp/publications/waterway/webpc/introduccion.html 

“Of most importance is fresh water. Human life itself is impossible without it because it can 
be substituted by nothing else. Human beings have always consumed fresh water and used 
the various natural surface water bodies for a whole range of purposes.” (UNESCO)

www.ohchr.org/Documents/Publications/FactSheet35en.pdf  – This link provides details on the 
rights of people to clean water. 

Water for personal and domestic uses must be safe and acceptable. In accordance with 
general comment No. 15, it must be free from microbes and parasites, chemical substances 
and radiological hazards that constitute a threat to a person’s health. Water must also 
be of an acceptable colour, odour and taste to ensure that individuals will not resort to 
polluted alternatives that may look more attractive. These requirements apply to all 
sources of water provision, including piped water, tankers, vendor-provided water and 
protected wells (Office of the United Nations High Commissioner for Human Rights, p. 12).

By working through the following activities, students will develop their knowledge and 
understanding of science concepts related to water and evaluate decisions based on 
humanitarian rights.

Part � – Scenario
Students are asked to consider the different needs for water, particularly when it is in short 
supply in some places. Students will decide whether Akish, a young boy collecting water for his 
family, or Prabu, a farming boss, should have access to the same scarce water supply.

In teams of five, each student assumes a role from the characters in the table below. These 
characters have different needs for water and are of different races, genders, ages and have 
different skills. They are from different countries around the world. Each character has a 
different set of goals, based on his or her country’s need.  Students use the weblinks listed at 
the end of the document to research their roles.

After all students have completed their research, they conduct a role play, in which they 
share their names, ages, national and cultural groups, skills and abilities and their need for 
water. Students mingle, talk and group according to their characters. Students take turns to 
listen to the perspectives of other people. They share their ideas and opinions based on their 
character’s needs. After twenty minutes, students are asked who they would allow to have 
water. At the end of the lesson, students consider whether or not they have changed their 
opinions about water distribution and whether or not the role play helped them to consider 
life from another person’s point of view.

Roles

Name Race Gender Age Description

Akish African M 8 Akish’s mother is sick and she relies on Akish to bring water 
home on a daily basis. Akish has been unable to access the 
water because there is a farming company boss who keeps 
shooing him away when he tries to get the water. Akish 
continues to try to get the water, but the farmer says that he 
needs the water to grow grain that everyone can use.

Jenny Australian F 13 Jenny is a young Australian student who is part of a junior 
social rights group. She has committed herself to writing 
two letters per month to world organisations such as WHO 
and UNESCO. She does this because she believes that all 
human beings should have the right to live. She believes that 
she has a responsibility to protect the rights of others. She 
encourages all of her friends to do the same. 
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Prabu African M 28 Prabu is tired of seeing people die all around him. He has 
seen his wife, children and mother die of malnutrition. He 
is determined to grow grain so that more people can live. 
He thinks that if people have grain to eat that he can break 
the poverty cycle. He wants to produce as much grain as he 
can so that he can share it with as many people as he can.

Jonas Australian M 12 Jonas likes to brush his teeth while running the water and 
have water fights. He enjoys long showers. He doesn’t 
understand all the fuss about saving water. As far as he is 
concerned, there is plenty of water in the ocean to drink. 
He hears his parents talking about the cost of water and 
how they are not sure if they will be able to pay their 
next water bill. He is confused by what he hears about 
water conservation.  He would be happy to learn more, if 
someone would just sit down with him and explain it.

Sally Indian F 25 Sally is Indian and has lived all her life with water shortages. 
The water in her home town is in short supply and there 
are often fights in villages over the scarcity of water. Sally 
studied to become a teacher in India and is now working 
as a Science and Geography teacher in Australia. She wants 
to teach people that working as a scientist may provide 
answers to the water shortage. 

Lesson procedure
Cut the table list above into horizontal strips so that each student has one character 
description only. Allow students of the same role to group together to research more about 
their need for water. After twenty minutes, reassemble each group of five so that they can 
conduct their role play. Allow students fifteen minutes to role play.

Worksheet to complete during the activity
Ask students to answer following questions:
a. What is your name in the role play?
b. What is your national/cultural background?
c. What is your opinion about who should have access to the water? 
d. What are you reasons for this opinion?

Follow-up questions
a. Use this link http://www.un.org/en/documents/udhr/index.shtml to answer these 

questions: 

•	 Why does the Universal Declaration of Human Rights exist?

•	 There are thirty Articles in the Universal Declaration of Human Rights. Which three 
do you think are the most important and why?

b. Use the information you have gained by taking part in this activity to write a paragraph on 
how people can behave responsibly to others to benefit humanity.

c. Did your opinion about who should have access to the water change as a result of taking 
part in the role play? Explain your answer.

This task can be differentiated by photocopying the roles on different-coloured paper. 
The teacher than can select roles for students, dependent on their abilities. The teacher 
can also present students with a list of facts or arguments to support the activity.
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Part �
1. Go to http://webworld.unesco.org/water/ihp/publications/waterway/webpc/pag9.html . 

This link provides a graph showing the availability of water across the continents. Draw up 
a list of regions of the world in order, from those with the most available water to those 
with the least water. 

2. Now go to http://webworld.unesco.org/water/ihp/publications/waterway/webpc/pag11.
html . This shows regions with local water resources (blue bar graph) and water resources 
that flow in from other places (red bar graph). Alongside each region listed in Part 1, make 
a note that shows how much local water reserve it has and how much water inflow the 
region has.

3. Compare and analyse the continents with water or with water inflow, using the map at 
http://www.worldwater.org/conflict/map/. This shows where there have been water 
disputes over the last 3000 years.  What link do you see between water availability and 
conflict over water?  

Examine the water conflict list at http://www.worldwater.org/conflict/list/, as this may assist 
you in answering this question.

Part �
Read through the lyrics to the song, ‘Crumbs from Your Table’ by U2.

What do the words to this song mean to you? Does it inspire you to act responsibly and help to 
protect the rights of others?

Crumbs from Your Table
Lyrics from U2 available at http://www.sing365.com/music/lyric.nsf/Crumbs-From-Your-Table-
lyrics-U2/B9BE81E799BBE14348256F2000063B53 

Music with lyrics available at http://www.youtube.com/watch?v=HmpbQgXwPvM

From the brightest star  
Comes the blackest hole  
You had so much to offer  
Why did you offer your soul?  
I was there for you baby  
When you needed my help  
Would you deny for others  
What you demand for yourself?  
 
Cool down mama, cool off  
Cool down mama, cool off  
 
You speak of signs and wonders  
I need something other  
I would believe if I was able  
But I’m waiting on the crumbs from your table  
 
You were pretty as a picture  
It was all there to see  
Then your face caught up with your psychology  
With a mouth full of teeth  
You ate all your friends  
And you broke every heart thinking every heart mends  
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You speak of signs and wonders  
But I need something other  
I would believe if I was able  
But I’m waiting on the crumbs from your table 

Where you live should not decide  
Whether you live or whether you die  
Three to a bed  
Sister Ann, she said  
Dignity passes by 

And you speak of signs and wonders  
But I need something other  
I would believe if I was able  
I’m waiting on the crumbs from your table

Challenges: 
a. Write your own song or poem to educate people about how they can make a positive 

contribution to the lives of others.

b. Find other songs that refer to social issues such as poverty and food and water shortages 
around the world.

c. Write the lyrics to a song that outlines the reasons for water conflicts around the world.
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Activity 8 – Aquatic ecosystems 
and water quality
Target Years: �–�0
Australian Curriculum references

Science Understanding (SU) Years 9–10: 
Multi-cellular organisms rely on coordinated and interdependent internal systems to 
respond to changes to their environment.

Ecosystems consist of communities of interdependent organisms and abiotic 
components of the environment; matter and energy flow through these systems.

Science as a Human Endeavour (SHE) Years 9–10:
Scientific understanding, including models and theories, are contestable and are 
refined over time through a process of review by the scientific community.

The values and needs of contemporary society can influence the focus of scientific 
research.

Science Inquiry Skills (SIS) Years 9–10: 
Analyse patterns and trends in data, including describing relationships between 
variables and identifying inconsistencies.

Use knowledge of scientific concepts to draw conclusions that are consistent with 
evidence.

Global Education Perspectives references

Interdependence and Globalisation: An understanding of the interdependence of 
cultures, places, environments and social systems becomes vital for peaceful, just and 
sustainable development.

Sustainable Futures: Students aim to live in a world where all people have sufficient 
food for a healthy and productive life; students assess, care for and restore the state of 
our planet.

Background: Aquatic food webs
An ecosystem is an area where living (biotic) organisms and the non-living (abiotic) 
environment interact. An example is a freshwater stream or lake. The organisms here gather 
energy from sunlight or by eating other organisms. They are also affected by temperature and 
the amount of oxygen available.

The relationships between the organisms in an ecosystem are commonly displayed in a 
diagram called a food web. Food webs show the energy transfer within an ecosystem. 

The arrows in the food web below show the direction in which energy is transferred; for 
example, from the prey (lizard) to the predator (eagle).

•

•

•

•

•

•

•

•
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Figure 8.�: A sample terrestrial food web
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Part � – A food web review
Revise the components of a food web and how they fit together. 

Visit http://www.bigelow.org/edhab/fitting_algae.html and complete the exercise about a 
marine food web.

Part � – Life in freshwater
http://www.teara.govt.nz/en/life-in-fresh-water/2/5 has a simple example of a freshwater food 
web in New Zealand. It shows how a freshwater food web can also include animals that live on 
land (terrestrial). 

You can test your ability to construct a food web from a description of a freshwater ecosystem 
by completing the exercise at: http://www.waterwatchadelaide.net.au/uploads/file/pdfs/
wetlands/whywetlands-activity6.pdf.

Challenge
Use a suitable search engine on your internet browser to gather, collate and summarise 
information for the following task:

•	 Construct an example of a food web for a freshwater lake, stream or river in Australia 
that includes either the Murray cod or the platypus.

Part 3 – Abiotic factors in an ecosystem and their influence on 
freshwater organisms
Brainstorm the abiotic factors that influence the organisms in a freshwater ecosystem. Design 
and draw up a table that allows you to identify the influence of each abiotic factor on animals 
and plants in the ecosystem.

Part � – Human impacts on freshwater ecosystems
Humans have affected most ecosystems on Earth and many rivers and lakes are good 
examples. The interactions between the biotic and abiotic components of an ecosystem are 
impacted by the action of humans and this often has consequences for many of the organisms.
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Water pollution by fertilisers
The human need for food has led us to use large amounts of fertilisers on farm land to increase 
the amount of food produced. This fertiliser is washed off farm land when it rains and ends up 
in our waterways. The possible effects of this type of pollution can be discovered by graphing 
and analysing the data below:

a. Plot a graph of the first three columns of data in the table, using spreadsheet software or 
graph paper. Summarise the trends shown, including the relationships between the three 
sets of data (i.e., as nutrients from fertiliser increase the population of algae).

Figure 8.�: Summary of data from a sample test site

Nutrients from fertiliser Algae population Dissolved oxygen Fish killed

0.13 0.10 0.80 0
0.30 0.10 0.83 0
0.45 0.13 0.85 0
0.60 0.20 0.82 0
0.75 0.25 0.85 0
0.85 0.35 0.80 0
0.88 0.44 0.72 0
0.90 0.52 0.65 0
0.87 0.64 0.59 0
0.85 0.75 0.41 2000
0.83 0.83 0.30 15000

b. The data above is simulated to illustrate the general relationships that exist when water 
pollution by fertilisers occurs. Reading from the top down, each row of the table shows 
data from a time later than the previous row. The numbers in the first three columns 
show the value as a proportion of the maximum value ever recorded for that value. What 
relationships are there between the three factors you have plotted on your graph and the 
number of fish killed? 

c. Analyse the relationships that you can observe on your graph and suggest a reason why 
fish would be killed. 

d. Research eutrophication and find out more about the relationships you have discovered 
from the data above. Do these other sources confirm your own findings? Some sources 
that may help are http://en.wikipedia.org/wiki/Eutrophication and http://openlearn.open.
ac.uk/mod/oucontent/view.php?id=398608 (for a more advanced discussion).

A toxicant or a pollutant is any chemical that causes harm in the environment. Examples 
include pesticides (e.g., herbicides, insecticides and fungicides), heavy metals (e.g., mercury), 
industrial chemicals (e.g., vinyl chloride, the starting point in the manufacture of PVC) and 
radioactive materials.  Ultimately all pollutants that are released into the environment will 
wash into waterways and then into the ocean.  

Pollutants can come from either a point source or a diffuse source.  A point source is where 
a large volume of a pollutant is released into the environment, such as industrial waste being 
released directly into a stream or river. A diffuse source is where pollutants come from a variety 
of sources in lower concentrations, such as pesticides being washed off agricultural land.  

Animals can take toxicants up by absorbing them through the skin, inhaling them or ingesting 
(eating or drinking) them.  For example, pesticides are easily absorbed through the skin. After 
entering the body, some toxicants are metabolised and excreted, while others remain stored in 
the body.  Common storage organs for toxicants in the body include the liver, kidneys, bones, 
fat cells and plasma proteins.  Heavy metals, for example, are very efficiently stored by the 
body in places such as hair, muscles and bones.  
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When a chemical is continuously absorbed and remains stored in an animal, we refer to 
this as bioaccumulation.  The concentration of a chemical up a food chain is known as 
bioconcentration.  

Water pollution by other chemicals
A great way to assess the chemical pollution levels in a freshwater stream is to look at the 
diversity of macro-invertebrates (little animals without a skeleton that can be seen with the 
naked eye). If you find the number of species (diversity) of macro-invertebrates is low, but 
there are lots of pollution-tolerant macro-invertebrates in a stream, the water quality is likely 
to be poor.

The graph below shows data gathered by students who went on a field trip. They stopped at 
regular intervals along a stream and captured macro-invertebrates to count the number of 
species present.

Figure 8.�: Macro-invertebrates at various distances along a stream

a. Can you determine the distance along the stream where the students suspected there was 
a source of chemical pollution? Justify your conclusion by referring to the evidence from 
the graph.

b. Research a well-known case of water pollution. Identify the pollutant, its observable 
effects on the ecosystem and the steps required to return the area to its natural state.  
A good place to start your search is http://www.csiro.au/org/PollutionOverview.html 

c. Form a group with your classmates and brainstorm the following: 

 Is there anything you can do in your everyday life that might impact on water quality 
in lakes, rivers or the ocean? What can you do to minimise your impact on these 
ecosystems?
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Part � – Water quality management
Having worked through this activity, it should be clear that one aspect of ensuring water 
quality is to make sure that no pollutants are able to enter waterways.

The following set of images provides insight into the potential problems that can arise when 
there is no protection of waterways.

a. A rubbish sorter picks through refuse that has been dumped by the river Nile in Egypt.

b. Animals graze and work by the river; debris off the land builds up in the river.
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c. Fishermen pull fish from the river to eat.

Use these images or other examples from your research to explain how bioaccumulation along 
a food chain in water may result in harm to humans. 
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