
A quick note for teachers 

• This presentation is one element of the freely 
downloadable lesson plan Water Quality and the 
Murray–Darling Basin.  

• Comprehensive presenter notes are available in 
the ‘notes’ view of this presentation 

• For an accompanying student worksheet and 
teacher notes for this lesson plan, visit 
education@MDBA online:   

(http://www.mdba.gov.au/what-we-do/education) 
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 Lesson overview 

In this lesson we will learn 
about: 
• Why water quality is 

important 
• Indicators of water quality 
• Monitoring water quality 
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Lesson overviewIn this lesson we will learn about:Why water quality is importantIndicators of water qualityMonitoring water quality



 Lesson keys 

• Listen to your teacher 

• Discuss 
• Play Run the River 

• Answer  
• Research 
• Investigate 
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Lesson keysListenDiscussPlay Run the RiverAnswerResearchInvestigate



 Discuss 

 
 
What are some things that you 
use water for in the home? 
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Discuss: Water quality is importantWe use water for lots of different things. Elicit a class discussion on the topic of ‘what are some things that you use water for in the home?’Healthy water is also important for farming, as well as for native plants and animals!
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Presentation Notes
Why do we need to test water quality? To test that it is healthy for all the different purposes that it is used for. Healthy organisms need healthy water. 



What can we measure 
and how? 

 
 

What are 6 things that can 
make a river unhealthy? 

Presenter
Presentation Notes
What can we measure and how?Elicit a class discussion on the topic of: what are 6 things that can make a river unhealthy? Ask students to write their answers on their worksheet as they go, if you have distributed them. There are lots of things that can make a river unhealthy. Some of these, like rubbish and algae, we can see. Other things are harder to see. We can easily measure a number of indicators of water quality, including dissolved oxygen content, pH, temperature, salt content (known as salinity) and the kind of macroinvertebrates that live in the water. There are hundreds of other water quality indicators.
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OxygenYou probably wouldn’t know it just by looking at it, but water contains dissolved oxygen. This oxygen is really important for organisms that live in the water. In places where the water is moving quickly, we find a higher content of dissolved oxygen than in slow moving water. We also find higher oxygen content in cold water than in warm water. 
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So why is dissolved oxygen content important? Fish, like these ones need dissolved oxygen in the water in order to survive. Just we breathe in oxygen from the air into our lungs, fish take in oxygen from the water through their gills. Therefore, if there is a very low level of dissolved oxygen in the watercourse, then fish may find it difficult to survive. 



Blackwater 

Presenter
Presentation Notes
BlackwaterIn addition to the temperature of the water and how fast it is moving, other things can affect how much dissolved oxygen there is in water. The presence of lots of organic matter, such as leaf litter and bacteria, is one such thing. When there is a lot of organic matter, the bacteria in the water start to eat the organic matter, like in a compost heap. In doing this, they use up lots of oxygen and the dissolved oxygen content of the water decreases. This picture shows  something called a blackwater event. In the 2010-11 floods, a lot of water spilled over the banks of the Murray River into the floodplains. The water then sat in the floodplains, where there was lots of dead leaf litter and plants, until it was able to drain back into the river channel. The bacteria in the water started to decompose the organic matter in the water, and used up lots of oxygen in the process. The water was also stained a very dark colour by all the leaf-litter, which is why it is known as blackwater.  When the floodwaters drained back into the river, the low dissolved oxygen content of the blackwater caused many fish to die. 
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Testing dissolved oxygen contentThere are a few different ways that we can test dissolved oxygen content. One way is with a meter, like the one in the image on this slide. This meter has a probe attached to it, that we dip into the sample of water to be tested. Another way is to use chemicals (commonly found in waterwatch/streamwatch kits). Which we add to a water sample to determine dissolved oxygen content. 
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AlgaeAlgae is another thing that can cause low levels of oxygen in the water, but it can have other impacts, too. Some kinds of algae, such as blue-green algae, can be poisonous to humans and other animals and so is very dangerous to drink or swim in. When algae grows quickly and populations increase dramatically, it creates something known as an algal bloom. Algal blooms are particularly likely to occur if there are large volumes of nutrients in the water. This can cause problems, such as making it difficult for sunlight to get through the water to aquatic organisms underneath the algal bloom. 



Nutrients 
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Presentation Notes
NutrientsThe two main nutrients that cause problems in rivers are nitrogen and phosphorous. Nutrients such as nitrogen and phosphorous can enter the river in many different ways. One common way is for runoff from farms. We apply nitrogen and phosphorous to crops as fertilizers. If it rains these fertilizers can runoff into nearby streams. Another source of nutrients is animal poo. Animal poo contains lots of nitrogen and phosphorous. When it rains, the nutrients from poo can be carried into nearby water-sources and contribute to algal blooms. There are a number of different ways that we can test for nitrogen and phosphorous in our waterways. One way is to add chemicals that change colour in the presence of nitrogen or phosphorous. These chemicals are known as indicators. Another way to test for the presence of nutrients is to use an indicator strip, which we can simply dip into a water source. 
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TurbidityTurbidity is a word that describe how murky or clear water is. This image shows the junction of the Murray and Darling Rivers. The Darling River is the murky looking one on the left, while the Murray is the clearer looking river on the right. The more cloudy the river is, the more turbid the water is. In this picture, the Darling river has a higher turbidity than the Murray River. There are few different reasons why water can become turbid. One reason is that there might be little particles of dirt of clay suspended in the water from sources such as river banks. There might be little bits of broken up leaf litter, or lots of little tiny organism. Turbid water can prevent light from reaching the plants and animals living in a river. This can be a problem for plants which need to photosynthesise to grow. 
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Testing turbidityThere are a few different ways that we can test turbidity. One simple way of testing turbidity is to use a turbidity column, as shown in this slide. To use a turbidity columns, we pour water into the tube until we can no longer see the dark patterns that has been drawn on the bottom. The more water the column takes before the pattern disappears, the less turbid the water is. 



Battery acid 

Lemon juice 

Vinegar 

Coffee 

Milk 

Fresh water 

Sea water 

Baking soda 

Detergent 

Ammonia 

Bleach 
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Presentation Notes
pHpH is a measure of how acidic or basic water is. The pH scale goes from 0 – very acidic – to 14 – very basic. Something that has a pH of 7 is ‘neutral’, or neither acidic nor basic. Many things that we find around the house are either acidic or basic. Lemon juice, for example, is acidic, while soap is basic. Acids and bases are good for different things, but finding an acid or a base in the wrong place can be very harmful. Living organisms need to live within a specific pH range, and so checking the pH of water is an important tool for checking river health. We can test pH with indicators, indicator strips or pH meters.
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MacroinvertebratesMacroinvertebrates are invertebrates that we can see with the naked eye (ie. we don’t need a microscope to see them), like the one shown in this picture. The kinds of macroinvertebrates that live in or on a watercourse area a very good indicator of river health. Different bugs have different sensitivities to pollution. If a watercourse is healthy, then there will be lots of different types of bugs living in the water, as well as a large overall number. If the watercourse is unhealthy, we will find a more limited range of species living in the water as only those bugs that are tolerant to pollution will survive. 
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SalinitySalinity is a word used to describe how much salt is in water.The salt content of water is very important as many organisms cannot live in water sources that have a high salt concentration. Salty water is also less useful in agriculture. 



 Answer 

1. Identify six different 
attributes of water quality 
that we can measure 

2. How can we test the pH of 
water? 

3. Why is the dissolved oxygen 
content of water important? 
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Presentation Notes
Questions to answerThe questions on this slide are also included in the student worksheet for this lesson. 1. Identify six different attributes of water quality that we can measureSalinity, macroinvertebrates, turbidity, pH, nutrients (phosphorous and nitrogen), dissolved oxygen2. How can we test the pH of water?By using an indicator, indicator strips of a pH meterWhy is dissolved oxygen content of water important for a healthy river?3. Because fish and other aquatic organisms need oxygen in water in order to survive. 



 Investigate 

Design an investigation to 
compare the quality of water at 
two different locations 100m 
apart from each other along a 
river near school.  
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Design your own investigationYour students now have the opportunity to design an experiment to: compare the quality of water at two different locations 100m apart from each other along a river near school. This activity also appears on the student worksheet, which has been scaffolded to guide students through the investigation planning process. 



 Research 
1. What are freshwater macroinvertebrates?  
2. Name three different freshwater 

macroinvertebrate species.  
3. What are three things that humans can do to 

improve water quality?  
4. In pairs, make a 2½ minute documentary 

about the history of water quality in the 
Murray–Darling Basin. Include the following:  
– What water quality issues or challenges has 

the Murray–Darling Basin faced? 
– How have these challenges been solved? 
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Research and find out moreDepending on how long you would like to allocate to this topic, ask your students to complete one or more of these ‘research and find out more’ questions. These questions are provided on the student worksheet. What are freshwater macroinvertebrates? Name three different freshwater macroinvertebrate species. What are three things that humans can do to improve water quality? In pairs, make a 2½ minute documentary about the history of water quality in the Murray–Darling Basin. Include the followingWhat water quality issues or challenges has the Murray–Darling Basin faced?How have these challenges been solved?



 Recap 

In this lesson we learnt 
about: 
• Why water quality is 

important 
• Indicators of water quality 
• Monitoring water quality 
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Lesson overviewIn this lesson we learnt about:Why water quality is importantIndicators of water qualityMonitoring water quality and we used this information to design our own investigations into river health. 
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