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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 childhood band of development, students have opportunities to:

3.LC.2 prepare a plan containing a list of things to do and a timetable for doing them

3.LC.7 identify possible consequences of different decisions and

3.LC.8 make decisions about how to complete a learning task and put them into effect.

ELA 19 THE STUDENT UNDERSTANDS AND APPLIES SCIENTIFIC 
KNOWLEDGE

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

19.LC.6 comparison of properties of an object with those of the materials from which it is made and

19.LC.8 different types of changes that materials may undergo.

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

19.LC.19 apply scientific understandings to their experiences and describe how products and tools have 
been developed.

ELA 20 THE STUDENT ACTS FOR AN ENVIRONMENTALLY SUSTAINABLE 
FUTURE

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

20.EC.4 how earth’s renewable and non-renewable resources, including energy resources, are used and 
the need to conserve non-renewable resources.

ELA 25 THE STUDENT DESIGNS, MAKES AND APPRAISES USING 
TECHNOLOGY

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

25.LC.1 the design process.

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

25.EC.4 develop a design by generating, testing and refining ideas and selecting and experimenting with 
tools, techniques and materials to create a functional design solution

25.LC.5 record, evaluate and present their design ideas and solutions - choose and use a range of 
classroom materials and tools to make products and

25.EC.8 evaluate a product or built environment against its intended uses or purposes.
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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 Later Childhood

YEAR LEVEL 5

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:

• identify the uses of water within their home, 
school and community 

• know that water can be stored in containers 
made of various materials and forms 

• be able to identify the main geographical 
features that form the basis of the water supply 
and storage for the ACT 

• understand that technology develops over time 
and impacts on methods of construction and 
water storage

• identify arguments for and against options to 
solve a given problem and

• explain the need to increase the water storage 
capacity to meet population demand and 
respond to climate change.

Summative assessment tasks
Students will:

• use a graphic organiser to show comparisons 
and draw conclusions about the current use of 
water in their homes and at school and 
speculate on the use of water at a well known 
community facility

• use a range of maps to show the location of the 
Cotter Dam, the geographic features of the 
area and the major rivers and creeks that are 
related to the catchment area and

• use diagrams or models to show the 
relationship between Canberra’s growing 
population, changing weather patterns and the 
need to increase Canberra’s water supply.

 

continued...



Securing water for life: engineering and water supply 18 Securing water for life: engineering and water supply 

Teaching and learning experiences

Watch ACTEW “Save 10” commercial and discuss how students can save water around their homes. 
Brainstorm and record ideas on ways to save water in the home and school.

Discuss the need for Canberra to enlarge its water storage capacity as a response to growing population 
and climate change. 

Conduct the following water distribution and pictograph activity to highlight the need for Canberra to 
enlarge Cotter Dam as a response to population growth:

•  Use a litre of water and share it amongst ten students and record level in students’ containers. Share 
one litre of water amongst 15 students and record levels in containers. Share one litre amongst twenty 
students and record levels for each student. Draw comparisons with limited water supply and the 
capacity of the Cotter Dam pre and post enlargement.

Discuss the location of the Cotter Dam, its almost pristine condition and the fact that it is a catchment 
area and therefore not a recreation and leisure area.

Using satellite maps, locate the Molongolo, Murrumbidgee, Queanbeyan, Cotter, Naas and Paddy’s 
Rivers and Burra Creek. Also locate the Brindabella Mountain Range, main urban areas within the area. 
Students to label these features on a map. Discuss the suitability of this area as a site for the 
construction of a major dam.

Become familiar with the water cycle animation on the education section of the website  
www.actewagl.com.au 

Consider the construction, use and location of dams in relation to the natural water cycle and water 
systems. 

Develop a definition for a generic dam. Examine images of a variety of dams and develop a visual 
organiser for categorising them according to a set of criteria which include purpose (i.e. recreational, 
ornamental, water storage, or irrigation), capacity, location, evaporation rates and environmental impact. 
Arrange the images of the dams according to the most appropriate classifications. 

Investigate alternate options to meet the increased need for water in the ACT region. Use Expert Pairs 
strategy to investigate and report to class on the options examined including: 

• Enlarged Cotter Dam 

• Tennent Dam 

• Tantangara transfer

• Desalination 

• Water purification and recycling  

Watch ‘Enlarging the Cotter Dam’ DVD. Teacher guided discussion on key points 

Discuss the location of the Cotter Dam in relation to its function as a water reservoir for the Australian 
Capital Territory (ACT). Examine the prior use of the Cotter region in three states; as a pristine 
environment before European settlement, as a pine forest and the effect of the 2003 Bushfires. Construct 
an illustrated diagram for the three states of the region and discuss its current use as a water catchment 
and inundation area.

Set up a class Word Wall and Glossary.

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 Environment Protection and Biodiversity 
Conservation Act 1999. 

continued...
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Have students prepare a piece of persuasive writing arguing for or against these requirements.

Set up Media Wall for ongoing additions.

Plan an excursion to the Cotter Dam Discovery Tail.  

Pre-excursion activities including predictions of what they will be able to see, hear, feel and touch.

Post excursion follow up: record observations and impressions and relate to pre-excursion predictions.

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:

• recognise the different forms of dams 

• explain how and why dams are built, utilised 
and give some examples

• give reasons for the importance of the 
catchment cleanliness for water storage and 
water supply

• identify criteria for choice and handling of 
materials 

• describe the principles of timelines and project 
management in an initiative of this scale and

• demonstrate some understanding of the 
multiple trades and professions engaged in the 
design and construction process of a major 
engineering project. 

Summative assessment tasks
Students will:

• design, record and present results of 
investigations of factors such as shape, depth 
and surface area of containers on evaporation 
rates

• include links to the Enlarged Cotter Dam as 
part of a report

• investigate the properties of common materials 
used in the construction of dams

• construct a model of a flat straight dam using 
clay and rock fill

• conduct one or more experiments into 
constructing a model dam wall using other 
shapes and materials and report on the 
suitability of materials used and

• prepare a Fact File and report on one or more 
environmentally sustainable practice or strategy.

continued...
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Teaching and learning experiences

Present a brief history of the Cotter Dam. Include the original construction and extensions. Use ACT 
population figures to trigger discussion as to why there was inconsistent population growth and need for 
increased water supply. 

Retell the history of the Cotter Dam from an engineering and water supply perspective. Construct a time 
line of significant events, from the identification of the need to supply water to the emergent national 
capital in the early 1900s, to the dam raising in the 1950s through to the enlargement of the Cotter Dam 
in 2010-2011. Illustrate timeline with images of workers, working conditions, materials used, technology, 
etc.

Students to watch the DVD of dam builders and machinery used in 1949-50 and 2009-11. Focus 
attention on personal safety and technological advancement. Brainstorm and record similarities and 
differences between the machinery, protective clothing and safety practices of both eras. Develop a Venn 
diagram to show commonalities and differences. Connect timescale with students by asking: Who in your 
family was alive in those times? Who will be alive in about 60 years’ time?

Create a ‘Then and Now’ poster to show changes in machinery, safety conditions, and one or more other 
differences. Add captions from the perspective of the workers.

Identify the people involved in building a dam using the Whose job is it? factsheets. Develop profiles and 
write a two point job description for several of these various trades and professions.  

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.

Locate and display some national and international construction site safety signs and procedures such 
as the use of protective fencing, information signs etc. Speculate on training requirements, safety training 
requirements for the workers.

Familiarise students with the education section of the ActewAGL website www.actewagl.com.au

Using the Expert Pairs strategy, students to research and report back in response to the guided 
questions: 

• how is water consumption measured? E.g. units of measurement, water meters, main consumer 
groups 

• what are the names, locations and capacities of dams in the ACT water supply system

• how is the supply and distribution of water managed in the ACT? 

Create a flow chart to show how water progresses from the Cotter Reservoir to their homes. Include the 
old pumping station, pipelines, Mount Stromlo Water Treatment Plant and reservoirs located throughout 
Canberra.

Using the DVD, website and resources provided in the support materials, investigate the site, planning, 
materials and construction of the Enlarged Cotter Dam. Explore the concept that the Cotter Dam will be 
deeper and have less surface area than the Googong Dam. 

Experiment with evaporation rates and capacity using shallow and deep vessels to demonstrate that the 
Googong Dam is bigger in surface area but shallower and is therefore more prone to evaporation. Using 
picture cards of containers, or measuring beakers, students to estimate and compare shape and volume 
e.g. cup, jug, bath, swimming pool, dam etc. Link to the reasons why the Cotter Dam enlargement was 
needed.

continued...
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Investigate the materials used in dam construction. Students to speculate and predict results of water  
flow through clay, soil, sand, paper, plastic and rock, etc. in a funnel. Students to identify the most suitable 
material or combinations of materials that provides an effective means of blocking the flow of water.

Use images and illustrated diagrams to show how concrete is created on-site using crushed rock (3 
sizes), fly ash and cement powder. Discuss how sourcing some of these materials on-site reduces the 
environmental footprint of the project. Develop the concept that some materials need to be bound 
together to create a solid, without gaps, to retain water. Use ‘Rocky Road’ to demonstrate binding and 
shock absorbency elements. Make rocky road confection model of concrete by using chocolate, 
marshmallows, cherries and nuts (check for nut allergies among students and substitute ingredients as 
appropriate).

Demonstrate the concept of rolled concrete wall with continuous layering. Use experiments to show the 
elements: the binding effects of a liquid becoming a solid, increased shock absorbency of adding 
aggregate and the effect of temperature on materials. Blocks of ice may be used for this experimentation. 
Demonstrate how smooth surfaces slide and rough surfaces grip, therefore influencing methods of 
concrete construction. Discuss the project management requirements of the continuous concrete pour 
schedule for the final product (completed main dam) to be one solid block of concrete and how using the 
force of gravity and mass will ensure the wall stays in position. 

As a teaching point, discuss the requirements to have ingredients for concrete at consistent temperature 
to ensure successful ‘curing’/setting. Water, shaved ice and nitrogen are used to cool the components 
while heaters and blankets are used to warm the components to maintain optimum temperature.

Develop a model or diagrammatic representation of a conveyor system for transporting materials from 
the quarry to the construction site. Create a flow chart of the material collection, handling, processing 
and conveying. 

Add to Word Wall and Glossary. Include terms that relate to dams and water supply systems, e.g. dam, 
reservoir, gigalitre, roller compacted concrete. 

Investigate the environmentally sustainable strategies being undertaken on the construction site. In 
Expert Groups have students research the topics of recycling materials, relocation of some of the flora 
such as Xanthorrhoea trees to the National Botanic Gardens, strategies to preserve endangered fish 
species, the sourcing and crushing of rocks for concrete aggregate and the stockpiling of topsoil for site 
rehabilitation.  

Students to develop Fact Files on their specific strategies for display as wall charts around the classroom.
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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:

• apply learning to a ‘real’ situation 

• design, make and appraise a solution to a 
water storage problem

• develop timeline and project management flow 
chart for their construction and

• record their experiences.

Summative assessment tasks
Students will: 

• design a structure to meet specifications using 
appropriately tested materials

• present a timeline and project management 
plan for their construction and

• build their structure following their plan. 

Teaching and learning experiences

Brainstorm advantages and disadvantages of working in groups.

Identify skills required for model dam construction project.

Develop a timeline and project plan.

Clarify task specifications: Build a dam to hold one litre of water and present as a diorama. Students will 
choose from the range of materials which have been tested during the Connect stage. The addition of 
elements such as spillway, water tower, catchment area, reservoir and other structures will be 
considered. The dam must be able to hold the water for more than an hour and must be built of multiple 
materials. Use of recycled and natural materials is preferred. The model must be accompanied by 
working diagrams, a timeline and comparisons must be made to the Enlarged Cotter Dam. Students may 
include drawings to show front, top and side scaled elevation plans of their dam.

My Cotter Reflection Journal will be updated and presented with the final model.
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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:

• reflect upon and discuss the Design, Make and 
Appraise process 

• evaluate the effectiveness of their solution to 
the problem

• give evidence for the need to conserve non 
renewable resources and 

• explain their perceptions and experiences to an 
audience. 

Summative assessment tasks
Students will:

• present their final work to an audience of peers 
and to a wider group as part of an Exhibition or 
Learning Journey and

• explain what they learnt, what they enjoyed, 
how their learning has influenced their 
behaviour, how they used recycled materials in 
their model and what changes they would 
make if they repeated the project.

Teaching and learning experiences

Presentation of model construction with accompanying plans, drawings and additional products to an 
audience of peers or as part of an Exhibition or Learning Journey.

Students to describe their dam and choice of materials, including considerations of environmental 
sustainability, team roles (if applicable), and changes they would make if doing this project again.

Present a final reflection on the Unit of Work as a strategy for building their personal understanding of 
the place of the Enlarged Cotter Dam in securing Canberra’s water supply.

Students to respond to the question ‘Why do we need a larger water supply?’. Answer to demonstrate 
link between population growth, climate change and the construction of the Enlarged Cotter Dam.  

Students to identify and discuss three arguments for and three arguments against one of the suggested 
options examined.

Students to create a mini poster promoting the need to enlarge the Cotter Dam.
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Teacher reflection and comments
What have I learnt from this Unit of Work?

What worked well?

What would I change next time?

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

ActewAGL website with water cycle animation: www.actewagl.com.au 

‘Enlarging the Cotter Dam’ DVD

Enlarged Cotter Dam videos

Map of catchments and fact sheets about dams servicing the ACT water supply

ACTEW ‘Save 10’ commercial

Alternate water supply option fact sheets

Whose job is it? fact sheets


