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UNIT DESCRIPTION
‘The Cotter’ is the local name for the Cotter River, Cotter Dam, recreation and leisure areas and the 
camping ground. It is a significant place in the Australian Capital Territory (ACT) as it is a primary 
source of water for the territory and one of the most important natural public open spaces. It provides 
an important habitat for various plants and animals including some vulnerable and endangered 
species. ACT residents identify with ‘The Cotter’ environment as a historical and recreational space.  

Canberra has a growing population and is the largest inland city in the driest inhabited continent.  
The regional climate is changing and extreme weather conditions are becoming more common.  
To address both these circumstances the decision was made, as part of a suite of water security 
projects, to enlarge the existing Cotter Dam to ensure a safe, clean and reliable water supply for  
the future.

This unit focuses on the engineering and construction of the Enlarged Cotter Dam and the increased 
water supply it will provide. It also explores human roles and responsibilities for ensuring water 
resources are used wisely.  

BIG UNDERSTANDINGS
Increasing population and changes to climate and weather patterns meant that there was a need to 
ensure a safe, clean and secure water supply to meet the needs of the city of Canberra and the ACT 
for the foreseeable future.

Many options to secure the ACT’s water supply were explored and the enlargement of the existing 
Cotter Dam was selected as part of a suite of projects that proved to be the most viable.

The construction has been undertaken in a manner that is environmentally sensitive and which will 
leave an enhanced natural recreation and leisure centre for the ACT.

ATTITUDES AND VALUES
In this unit, students will have opportunities to: 

• develop a sense of optimism for the future

• reflect upon their responsibilities as consumers and citizens 

• consider the ethical, moral and environmental implications relevant to design solutions

• value creativity, innovation and enterprise 

• select and use technologies responsibly and

• appreciate the intrinsic value of the natural world.

FOCUS QUESTIONS
•  Why is enlarging the Cotter Dam an appropriate response to meeting Canberra’s water supply 

needs? 

• How is the Enlarged Cotter Dam being built? 

• What sustainable initiatives have been used during the construction?

• How will you apply your knowledge and understanding to a contemporary situation?

• How will you share your understanding with the wider community?
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ESSENTIAL LEARNING AChIEVEMENTS

ELA 3 ThE STUDENT MAKES CONSIDERED DECISIONS

In the early adolescence band of development, students have opportunities to:

3.EA.1 prepare a detailed plan covering a timeframe of several weeks and identify resources and time 
needed to carry out the plan successfully

3.EA.2 use the inquiry process to gather information from a variety of sources to identify additional 
options and

3.EA.7 analyse strengths and weaknesses of options using a SWOT tool or similar strategy.

ELA 17 ThE STUDENT ChOOSES AND USES MEASURES

In the early adolescence band of development, students have opportunities to:

17.EA.11 develop and use simple formulas to calculate perimeter, area, surface area and volume of 
common regular shapes from the relevant measured linear dimensions and apply these to 
practical problems.

ELA 18 ThE STUDENT RECOGNISES AND REPRESENTS PATTERNS AND 
RELATIONShIPS

In the early adolescence band of development, students have opportunities to 
understand and learn about:

18.EA.4 the concept of variables in relationships

18.EA.9 purposes and conventions of different representations (e.g. grids and simple coordinate systems, 
maps, plans, diagrams, graphs, models, flow charts, networks and timelines) and

18.EA.11 mathematical and scientific symbols and conventions used in diagrams, tables and graphs 
representing concepts and relationships.

ELA 19 ThE STUDENT UNDERSTANDS AND APPLIES SCIENTIFIC 
KNOWLEDGE

In the early adolescence band of development, students have opportunities to 
understand and learn about:

19.EA.4 forces acting in the same or different directions and so supporting or opposing each other (e.g. 
floating and sinking, simple machines, speeding up and slowing down) and

19.EA.7 relationships between properties, composition and use of different materials (e.g. strength, 
solubility, porosity, viscosity, absorbency and conductibility).

In the early adolescence band of development, students have opportunities to learn to:

19.EA.16 apply scientific knowledge and language in interpreting information and forming explanations, 
arguments and lines of reasoning.
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ELA 20 ThE STUDENT ACTS FOR AN ENVIRONMENTALLY SUSTAINABLE 
FUTURE

In the early adolescence band of development, students have opportunities to 
understand and learn about:

20.EA.4 responsibilities of global citizenship for individuals, organisations and governments and the roles 
and responsibilities of companies, producers and consumers in relation to sustainability.

In the early adolescence band of development, students have opportunities to learn to:

20.EA.6 conduct case study investigations into local and/or national ecosystems to identify changes and 
predict their impacts.

ELA 25 ThE STUDENT DESIGNS, MAKES AND APPRAISES USING 
TEChNOLOGY

In the early adolescence band of development, students have opportunities to 
understand and learn about:

25.EA.1 the design process (e.g. understanding design criteria; researching, generating and testing ideas; 
selecting and using tools, materials and processes; producing and evaluating solutions) and

25.EA.2 properties of different materials used in particular areas of technology (e.g. food ingredients, 
fabrics, construction materials, electronic components).

In the early adolescence band of development, students have opportunities to learn to:

25.EA.6 work independently or in collaboration with others to create design solutions according to 
specified design criteria

25.EA.9 use a range of tools, materials and processes appropriately and safely (e.g. handling and storing 
materials, safe lifting practices and use of electrical appliances) and

25.EA.10 evaluate potential risks in the products or processes they design and plan to manage these risks.



Securing water for life: engineering and water supply Securing water for life: engineering and water supply 29

FOUR C’S MODEL FOR UNIT OF WORK 
DEVELOPMENT
Stages of learning sequence 

CONNECT 

Students engage with the unit of work. They:

• establish the purpose

• identify prior knowledge and beliefs and address misconceptions and

• formulate questions for investigation.

CONTEXTUALISE 

The students discover new knowledge. They:

• develop skills and learning strategies

• engage in shared learning experiences and

• utilise primary and secondary sources of information.

CONCEPTUALISE 

The students develop understandings, make connections and apply learning. They:

• analyse, synthesise and plan areas for personal, group or whole class investigation

• develop and follow a research plan and

• provide evidence for conclusions.

COMMUNICATE

Students review and share what they have discovered.

This model of Unit of Work writing has been developed by Maureen Bartle, Education Consultant.
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UNIT DETAILS
BAND OF DEVELOPMENT Early Adolescence 

YEAR LEVEL 8

hOST KLA/S Science and Technology

DURATION 8 Weeks 

Stage of learning sequence
CONNECT 
Students engage with the unit of work. They:

• establish the purpose  

• identify prior knowledge and beliefs and address misconceptions and

• formulate questions for investigation.

Focus question
• Why is enlarging the Cotter Dam an appropriate response to meeting Canberra’s water supply needs? 

Outcomes
Students will be able to:

• locate the Cotter Dam and several significant 
rivers on a map of the Cotter region

• use evidence to discuss the Enlarged Cotter 
Dam as a viable solution to securing 
Canberra’s water supply 

• use mathematical and scientific conventions to 
determine a relationship between two variables

• use digital images and maps to explain the 
principles of Canberra’s urban water supply 
and

• explain the natural water cycle and apply it to 
the local area.

Summative assessment tasks
Students will:

• design a poster or information brochure to 
show why the enlargement of the Cotter 
Reservoir was one of four options chosen from 
all of those explored

• mark locations of significance onto a blank map 
of the Canberra area using appropriate 
conventions

• construct a flow chart showing how water 
travels from the Cotter Reservoir to their  
homes and

• recreate a model or illustrated diagram of the 
natural water cycle using names of geographic 
features from the local area e.g. Snowy 
Mountains, Brindabella Mountains, significant 
rivers, dams, valleys, plains and other 
geographic features.

continued...
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Teaching and learning experiences

Brainstorm student experiences of “The Cotter”. Sort and categorise these experiences. Provide 
students with opportunities to share positive experiences.

Discuss the use of the term “The Cotter” as the vernacular for the Cotter recreation and leisure precinct, 
the dam and reservoir and the camping grounds.

Guided discussion on the purpose of the Cotter Dam as Canberra’s major water supply. Formulate 
questions for further investigation.

Watch ‘Enlarging the Cotter Dam’ DVD. 

Using group/class discussion students can brainstorm ways in which Canberra could get more water for 
the future. Using the Expert Jigsaw strategy, individuals or small group research, investigate and draw 
conclusions about the options for securing Canberra’s water supply that were explored before the 
decision was made to increase the size of the reservoir by constructing a new dam. 

Familiarise students with the education sections on websites www.actewagl.com.au and  
www.actew.com.au.

Use the fact sheets and other information provided on the CD ROM to consolidate understanding of why 
the Cotter Dam enlargement was chosen as part of a suite of projects to secure the ACT’s water supply. 
Design a poster advertising the advantages of one of the options.

Use topographical and satellite maps of the Canberra region to locate local suburbs, Parliament House, 
urban edge of Canberra, Cotter Road, Cotter Dam and the Paddy’s, Cotter, Murrumbidgee and Molonglo 
Rivers. Students to construct a map showing the route from their school to ‘The Cotter’.

Use the ACT Water Supply Map provided in the Resources section of the kit to research the movement 
of water from the Cotter Reservoir to their homes.  Make a flow chart to show major points. 

Develop a model, illustrated diagram or diorama of the natural water cycle and how it works using local 
examples for labels, e.g., Cotter Dam and catchment area, Murrumbidgee River, Paddy’s River, 
Molonglo River, Limestone Plains, etc.
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continued...

Stage of learning sequence
CONTEXTUALISE
The students discover new knowledge. They:

• develop skills and learning strategies

• engage in shared learning experiences and

• utilise primary and secondary sources of information.

Focus questions
• How is the Enlarged Cotter Dam being built? 

• What sustainable initiatives have been used during the construction?

Outcomes
Students will be able to:

• analyse the strengths and weaknesses of 
options and to use a variety of sources of 
primary and secondary information

• present a solution to a problem which is well 
supported by factual evidence

• understand and reproduce information 
presented as a map, table, timeline or graph 

• identify and apply the conventions used in 
maps, timelines, tables and graphs

• select and apply appropriate mathematical 
formulas to calculate area and volume to solve 
a problem

• use simple formulas to calculate the volume 
and area of a container 

• identify balanced and unbalanced forces acting 
on an object and their effect 

• accurately label the direction and type of force 
acting on an object

• identify risks and take steps to manage them 
whilst working on a project or conducting an 
experiment 

• use geological and geographical evidence in 
forming conclusions

• construct and use models as evidence and

• identify roles and responsibilities surrounding 
environmental sustainability issues with the 
correct individual or organisation. 

Summative assessment tasks
Students will:

• develop a set of Identification of Risk criteria 
and a safety plan for conducting experiments 

• develop a scale model of a reservoir including 
the catchment area and dam, showing front 
and side elevations and mathematical formula 
used to work out surface area, capacity and 
volume

• develop a fact sheet to show how the 
geography and the geology were major 
considerations in the choice of site for the 
Enlarged Cotter Dam

• make a labelled model of a dam showing the 
direction and effect of force on the wall

• develop an illustrated diagram on the 
characteristics, materials and properties of a 
roller compacted concrete dam 

• explain the legislative requirements for an 
Environmental Impact Statement (EIS)

• calculate the volume of water the Enlarged 
Cotter Dam will hold and

• connect individuals and organisations with their 
roles and responsibilities in sustainable 
practices.
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Teaching and learning experiences

Plan an excursion to the Cotter Dam Discovery Trail. Establish My Cotter Reflection Journal. Use this for 
pre-excursion predictions, observations during excursion and reflections post excursion. What I have 
found interesting entries to this journal to occur at appropriate intervals and to form part of a final 
assessment and presentation. 

Familiarise students with the Environmental Impact Statement (EIS) and the fact that any development of 
this scale is required by law, ACT Planning and Development Act 2007, to produce an EIS.  The 
Enlarged Cotter Dam also required approval from the Australian government Department of 
Environment, Water, Heritage and the Arts (DEWHA) under the Commonwealth Environment Protection 
and Biodiversity Conservation Act 1999. 

Brainstorm the range of professions and tradespeople involved in the Enlarged Cotter Dam project.  
Sort into focus groups such as environmentalists, engineers, construction workers etc. Individually or  
in groups, develop a profile of education and skill requirements for one or two occupations within each 
group. Share this learning by using an Expert Jigsaw or by another strategy.

Research Risk Assessments and how they influence work practices in relation to safety and the 
environmental sustainability of the project. Develop a letter to an employee asking them to complete a 
Risk Assessment.

Compare pictures of dam builders and machinery used in the past and present. Using Venn diagrams 
compare and contrast the differences between the two eras. Focus on personal safety and technological 
advancement.

Set up a Media Journal for ongoing additions. This will form part of the final presentation and 
assessment.

Examine images of various different types of dams from around the world (e.g. clay core dams, rounded 
dams, straight dams etc). Research each type of dam to find an example of where that design has been 
used and the reasons why it was chosen as the most appropriate design solution. 

Invite a guest speaker involved in the construction to come and discuss the project with the class 
(contacting ACTEW Corporation is a good place to start). Explain how having a person directly involved 
and going to the Cotter Dam Discovery Trail are examples of using primary evidence and reading about, 
or viewing a representation of something, is using secondary evidence. These two forms of evidence are 
different from each other.

Become familiar with the skills required to interpret contour maps. Examine a contour map of the Cotter 
River corridor and justify the placement of an effective dam e.g. high sides of ranges and narrow gaps 
between ranges reduce the flow and require less construction for effective damming.

Use mathematical concepts and formulas to calculate how high effective dams would need to be 
constructed. Note: Students need to take into account other valleys where water could ‘spill over’ in the 
case over a major weather event. Consider reasons for such similarities and differences in placement of 
wall. Consider factors such as building new wall in front of the old wall, the height of the wall and the 
geology of the area. 

View the geology video on the CD ROM showing the abseiling engineers investigating the site for the 
dam. From the materials provided in the resource kit, including the Geological timeline for rocks at ‘The 
Cotter’, research the geology of the Cotter River Valley.  Develop a fact sheet to show how the 
geography and the geology were major considerations in the choice of site for the Enlarged Cotter Dam.

Watch ‘Enlarging the Cotter Dam’ DVD. Create a flow chart showing the process of development of 
materials from being a naturally occurring rock to the concrete that is used in the dam construction. 

Develop an illustrated diagram on the characteristics, materials and properties of a roller compacted 
concrete dam. 

continued...
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Investigate the different types of materials used in the dam construction (3 types of rock, fly ash, 
concrete powder). Investigate the properties of different materials by simulating the construction by 
experimenting with making toffee by adding bicarbonate of soda and toffee with no additives. Compare 
the strength of each. Link back to the impurities in the naturally occurring rocks of the region and 
speculate on choice of rock as an ingredient for the concrete used in the dam.

Calculate the volume of water the new dam will hold compared with the old dam. Consider how 
increasing the height of the dam increases the volume of water in the reservoir by using a container filled 
with water. Use a tall thin container, add 2cm of water and record the volume. Repeat. Do the same with 
a shallow, wide container. Draw graphs to compare the relationship between height and volume in each. 
Use mathematical calculations and data as evidence for conclusions.

Investigate the force of the water behind the dam and why it will not make it break down the wall. 
Construct a labelled diagram to show the different forces and their source, that are acting on the dam. 
Explain that a force is a push or a pull on an object. Link with flight to show the effect of unbalanced 
forces on an object.

Conduct an experiment using toffee to show how forces can be spread out in different ways. Students 
make toffees (refer to the Resources section of the kit). They are then given a thick hammer and a chisel 
to break the toffee into four pieces. Students should see that using a chisel directs the force to a specific 
place, whereas the large hammer spreads the force out. Link to blast charges (controlled, small 
quantities) and show students the DVD section on the excavation by controlled blasting of rock.

Students to investigate forces on simple machines by looking at carrying capacities of cranes. Discuss 
why the carrying capacity decreases as arm length increases. Label the cranes and other objects as 1st, 
2nd and 3rd class levers. Label the forces acting on the cranes. Investigate the cranes being used as 
part of the process of construction of the dam.

Investigate the various sustainable initiatives being used throughout the project, including sourcing the 
materials from an on-site quarry that facilitate reducing the environmental footprint for the project.
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Stage of learning sequence
CONCEPTUALISE 
The students develop understandings, make connections, and apply learning. They:

• identify areas for personal, group or whole class investigation

• develop and follow a research plan and 

• provide evidence for conclusions.

Focus question 
• How will you apply your knowledge and understanding to a contemporary situation?

Outcomes
Students will be able to:

• choose resources which are appropriate in 
terms of their properties and composition and 
justify their choices 

• correctly identify, control and manipulate 
variables that impact on project timelines and 
task completion

• identify and correctly select the resources 
needed to complete a project based on their 
properties and composition 

• discuss skill specialisation, roles and 
responsibilities and work effectively 
independently and as a team member

• work independently and as a team to use a 
wide range of tools and processes to create a 
design solution 

• conduct a case study investigation into a local 
region to identify the potential impacts to the 
ecosystems when building a dam and

• demonstrate understanding of the 
Environmental Impact Statement when 
discussing the potential environmental impact 
of the Enlarged Cotter Dam. 

Summative assessment tasks
Students will:

• connect individuals/organisations with their 
roles and responsibilities in sustainable 
practices

• be able to correctly identify, control and 
manipulate variables

• be able to present a detailed timeline to show 
the steps they undertook in the design process

• be able to justify resources chosen as 
appropriate in terms of their properties and 
composition

• be able to use the tools available to create a 
dam, whilst working effectively as a team and

• understand the potential impacts on 
ecosystems, the materials used and the roles 
and responsibilities of each stakeholder during 
the project.

continued...
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Teaching and learning experiences

Develop and explore a range of scenarios involving problems that may occur in supplying water for 
urban usage. Identify roles and responsibilities for handling each situation (e.g. government, individuals, 
companies etc) and the effects of the problem in each scenario on a local, national and global scale.

Develop a project plan and construct a model dam for another area of Canberra such as Kambah Pool 
on the Murrumbidgee River. Use contour and other maps to identify the precise location for the 
hypothetical construction. Include:

• an Environmental Impact Statement

• strategies to reduce the environmental footprint

• a location description and placement on a topographical and contour map 

• description of the catchment and inundation areas 

• estimation of capacity 

• reason for choice of dam type

• illustrated diagram of choice and tests for suitability of materials

• model of the dam and

• employee organisation chart showing key personnel and understanding of roles and responsibilities.

Stage of learning sequence
COMMUNICATE
Students review and share what they have discovered.

Focus question 
• How will you share your understanding with the wider community?

Outcomes
Students will be able to:

• show understanding of the issues involved in 
supplying urban water security

• use scientific knowledge and language to 
interpret information and explain findings from 
a research project and

• explain their project in terms of environmental 
impact.

Summative assessment tasks
Students will:

• demonstrate the function and purpose of their 
model dam, the reasons for its construction, the 
type of construction and the environmental 
impact of the construction 

• use appropriate scientific and technical 
language when explaining their project to a 
range of audiences including peers, and to 
adults in a Learning Journey or an Exhibitions 
style 

• relate their understanding gained through their 
project to their enhance understanding of the 
Enlarged Cotter Dam and

• display and explanation of the Individual Cotter 
Reflection Journal and the Media Journal will 
form part of the assessment.

continued...
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Teaching and learning experiences

Using appropriate language and explaining scientific concepts and principles present the final model, 
research findings and associated documentation to a range of audiences.

The presentation should include:

• model

• construction plan (includes two or more different views of the model, e.g. bird’s eye and side view) 

• time management plan

• description of materials used and justification for each

• summative reflection and

My Cotter Reflection Journal and Media Journal to form part of the final presentation.

Teacher reflection and comments
What have I learnt from this Unit of Work?

What worked well?

What would I change next time?
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Resources and tools
Alternative water supply option fact sheets 

Fact sheet on Enlarged Cotter Dam project

Maps of Canberra region

Enlargement of the Cotter Reservoir and associated works Environmental Impact Statement and 
summary document

ACT Water Supply Map (Poster)

‘Enlarging the Cotter Dam’ DVD

Images of different dams from around the world

Contour and geographical maps of Cotter Dam environment

Geos and drillers – Enlarged Cotter Dam and Cotter Cliffhangers videos on CD ROM

Properties of materials experiment work sheet

Effect of Forces and the dam work sheet

Spreading of forces work sheet

Levers at the Enlarged Cotter Dam work sheet

Enlarged Cotter Dam sustainability initiatives fact sheets 

Past and present images of construction workers on the Enlarged Cotter Dam


