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Background
Water is a precious resource which is vital to all life on Earth. Approximately 70% of the Earth’s surface is covered in water but only 3% of all of the water on Earth is freshwater which is mainly stored in glaciers and in underground reservoirs such as Australia’s Great Artesian Basin. In fact, only 1% of freshwater is actually available for human consumption. Because water is so precious and its availability so limited the use of water by communities and industries has become strictly managed.
In order to comply with regulations and ensure that the quality of water leaving mine sites is not adversely affecting water users downstream, mining companies develop water management plans to minimize the potential for water contamination, and to prevent the release of polluted water into the environment. Surrounding surface and groundwater quality is monitored, and a number of treatment processes can be used to ensure mine water meets regulatory standards prior to being discharged.
The aim of the Water4All unit is for students to understand the impacts of mining on the environment around the mine site, identify mitigating initiatives employed by the resources sector and to understand the vital importance of water as an invaluable resource.
Using these resources
The Water4All resources are designed to be used in Year 7 science and/or geography.

While we provide a suggested sequence of lessons and activities, we acknowledge that this may not suit all classes and, as such, it is at the discretion of the teacher as to how they use these resources.

The teacher may use all of resources or select those that fit well with work being completed in class.

Similarly, teachers may wish to complete the practical activities all in one lesson or over a series of lessons.  This is completely at your discretion.

QMEA do not run Water4All activities however, we do organise industry representatives from various companies to come out to schools to support the delivery of Water4All.

[bookmark: _GoBack]If you have any questions or issues with the resources, contact Jen Hoyle (jenh@qrc.org.au).










Lesson One

Have students complete the following tasks:

1. Students to complete Impacts of Mining Worksheet in groups of 2 or 3 (http://www.oresomeresources.com/resource/impacts-of-mining-worksheet/) 
Once students have completed the “Mining activities that may impact on the environment” column, discuss as a class which aspects of the diagram show proactive actions to mitigate these impacts. Have the students record their findings in the far column.

2. Using the tables in Appendix 1, ask the students to think about their daily activities that require water and get them to calculate their daily water usage.

3. Now ask students to list three ways that they could reduce their water usage and three possible ways they could reuse water. 

4. Students can then read the North Pine Water Treatment Plant fact sheet which summarises the different processes used to treat water.  Student can summarise the processes of coagulation, flocculation, sedimentation and filtration.

5. Watch the following video about how nature can filter contaminated water into clean water in Sydney’s Aquifer system. http://education.abc.net.au/home#!/media/29880/turning-stormwater-into-groundwater 

6. Watch how urban design is important creating sustainable water usage in cities. https://education.abc.net.au/home#!/media/2441209/water-in-sustainable-cities  
Lesson Two

An industry representative can be arranged to talk to students about how water is used in mining and the steps that companies take to minimise their water usage as well as what they do to treat contaminated water.  This must be arranged at least six weeks prior to your anticipated lesson.
Lesson Three

Students carry out the Treating Water for Reuse activities to determine the best methods for treating dirty water.


Curriculum Links
Science Understanding (Year 7 Science)
•(ACSSU113) Mixtures, including solutions, contain a combination of pure substances that can be separated using a range of techniques
•(ACSSU116) Some of Earth’s resources are renewable, including water that cycles through the environment, but others are non-renewable 

Science as a Human Endeavour (Year 7 science)
•(ACSHE120) Solutions to contemporary issues that are found using science and technology, may impact on other areas of society and may involve ethical considerations 
•(ACSHE121) People use science understanding and skills in their occupations and these have influenced the development of practices in areas of human activity

Science Inquiry Skills (Year 7 Science)
•(ACSIS125) Collaboratively and individually plan and conduct a range of investigation types, including fieldwork and experiments, ensuring safety and ethical guidelines are followed
•(ACSIS126) Measure and control variables, select equipment appropriate to the task and collect data with accuracy 
•(ACSIS131) Reflect on scientific investigations including evaluating the quality of the data collected, and identifying improvements

Geographical Knowledge and Understanding (Year 7 Geography)
•(ACHGK037) Classification of environmental resources and the forms that water takes as a resource 
•(ACHGK040) The nature of water scarcity and ways of overcoming it, including studies drawn from Australia and West Asia and/or North Africa 

























Appendix 1: Water usage table


	Flushing the toilet


	Single Flush
	11L per flush

	Dual flush (Half)
	3L per flush

	Dual flush (Full)
	6L per flush

	Showering


	Water efficient head
	6L per minute

	Non-water efficient head
	11L per minute

	Taking a bath


	Full
	150L per bath

	Half
	100L per bath

	Cleaning teeth


	Tap running
	3L per minute

	Tap off
	0.5L per brush

	Washing dishes


	Sink
	15L per wash

	Dishwasher
	15L per load

	Washing clothes


	Top loader
	120L per wash

	Front loader
	70L per load

	Washing a car
	

	Hose
	15L per minute

	Bucket
	9L per bucket

	Other uses


	Washing hands
	3L per minute

	Cooking a meal
	10L per meal

	Drinking
	0.25L per glass

















































	Activity
	Volume of water
	Frequency per day
	Daily volume

	Example: Drinking
	0.25L per glass
	X6
	1.5L

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	

	
	TOTAL DAILY USAGE =
	



My Water Usage
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