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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 later adolescence band of development, students have opportunities to:

3.LA.2 review and evaluate their performance in carrying out plans, making decisions and applying time 
management strategies and

3.LA.6 identify sources of information and opportunities in relation to post-school education and training 
as a basis for future plans and decisions.

ELA 17 THE STUDENT CHOOSES AND USES MEASURES

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

17.LA.3 rates as comparisons of one attribute to another. 

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

17.LA.6 choose and use instruments, technologies, strategies and formulas to estimate, measure and 
calculate measures of attributes, including mass, duration, temperature, angle and simple derived 
measures such as rates.

ELA 18 THE STUDENT UNDERSTANDS AND REPRESENTS PATTERNS AND 
RELATIONSHIPS

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

18.LA.7 purposes, features and conventions of a range of representations (e.g. maps, plans, diagrams, 
graphs, models, flow charts, networks and timelines), including representations used to depict 
relationships and change in complex systems.

ELA 19 THE STUDENT UNDERSTANDS AND APPLIES SCIENTIFIC 
KNOWLEDGE

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

19.LA.2 instances in which progress in science can be affected by and influence social issues and 
priorities.

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

19.LA.20 select laboratory equipment appropriate to an investigation and use it safely and correctly.
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ELA 20 THE STUDENT ACTS FOR AN ENVIRONMENTALLY SUSTAINABLE 
FUTURE

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

20.LA.2 events that have significant effects on regional or global ecosystems and their related 
environmental, social or economic consequences and

20.LA.3 how environmental decision making often involves dealing with conflicting values and interests of 
different individuals or groups.

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

20.LA.5 apply relevant scientific understandings to form personal views and make responsible and 
informed decisions about issues concerning sustainability.

ELA 25 THE STUDENT DESIGNS, MAKES AND APPRAISES USING 
TECHNOLOGY

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

25.LA.1 the design process (e.g. identifying needs and opportunities in establishing design criteria; 
planning and managing time, resources and risk; evaluating design ideas and procedures; 
appraising design solutions against criteria) and

25.LA.2 factors affecting design (e.g. function, form, end user context, quality, trends, resource availability, 
safety).

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

25.LA.5 create a design solution to meet an identified opportunity or need

25.LA.6 plan resource requirements and timelines for completing a design project

25.LA.7 document and evaluate decisions made throughout the design process

25.LA.8 choose and use appropriate tools, materials and techniques to create a design solution

25.LA.9 assess risks and manage the safe use of materials and equipment and

25.LA.10 appraise the design solution to assess how well it meets design criteria and identified needs.
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THE FOUR C’S MODEL FOR UNIT OF WORK 
DEVELOPMENT
Stages of learning sequences

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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continued...

UNIT DETAILS
BAND OF DEVELOPMENT Later Adolescence 

YEAR LEVEL 10

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:

• use a topographical map to identify suitable 
dam locations and justify their choices, using 
arguments based on rock types, valleys, land 
height and terrain

• identify the relationship between dam structure 
and function

• use the concept of rates to compare  the 
relationship between increasing population 
size, increasing water consumption and 
reduced water supply due to changing climatic 
conditions

• read and interpret a range of maps, including 
satellite maps, and use the features of contour 
maps to interpret the relationship between 
geographical features and possible dam sites 
and

• explain how the water purification debate is 
often hijacked by emotional rhetoric and what 
scientific evidence could strengthen the debate. 

Summative assessment tasks
Students will:

• produce a graph which demonstrates the 
increasing rate of population growth and 
resultant increased water consumption 
contrasted with decreasing rainfall

• use this graph in a brochure for householders 
explaining the benefits of the Enlarged Cotter 
Dam

• produce a poster listing reasons for and against 
the establishment of a water recycling/
purification plant in Canberra and the use of 
recycled/purified water for public consumption

• demonstrate scientific understanding and 
appropriate use of scientific language in the 
publication

• develop a pamphlet/flyer/billboard for the 
community about ACTEW’s mobile roadside 
display boards, how the combined storage  
level is calculated and how it will be affected 
when the Enlarged Cotter Dam is finished in 
2011 and

• use the situations of Cotter and Googong dams 
to create a graph or other visual organiser to 
show the relationship between depth, surface 
area, evaporation and capacity.
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Teaching and learning experiences

Use images of significant dams from around the world to explore the concept of dam design as a 
response to geological, geographical and environmental conditions. Explore variations in design and 
construction in diverse situations. Students select one or more significant dams and prepare a response 
showing the advantages and disadvantages of their chosen dam as an appropriate way to store and 
supply water.

Investigate the dams in the ACT region. Develop a graphic organiser to rate them according to 
catchment area, inundation surface area and capacity. Locate them on a map of the ACT and environs 
and describe their function in relation to supplying water to the ACT.  Refer to the ACT water supply map 
in the Resources section of the kit. Investigate strategies to reduce evaporation.

Examine the population data for the Australian Capital Territory (ACT) from 1912 to the present (use 
Australian Bureau of Statistics website). Graph the data to show the overall growth patterns. On the 
same graph have the students graph corresponding water consumption/and or rainfall over the same 
time period. Students to draw conclusions about the relationships between these variables.

Investigate the use of mobile road signs which show the daily percentage of water in ACT dams. Using 
the dam storage level data on the ACTEW website, discuss how this figure is calculated and the relation 
to all the dams in the ACT. Calculate the probable change in overall storage levels as a percentage when 
the Enlarged Cotter Dam is finished.  

Explore 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 following the effects 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.

Initiate My Cotter Reflection Journal and Media Journal as ongoing tasks. They will form part of the final 
assessment. 

What I have found interesting entries to this journal to occur at appropriate intervals and to form part of 
final assessment and presentation. 

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

Identify the key phases of the Enlarged Cotter Dam project. Formulate summary statements about each 
of these phases describing the key stakeholders, the objectives, significant developments and outcomes. 
Identify and prioritise three areas of personal interest in the Enlarged Cotter Dam project. Record these 
in My Cotter Reflection Journal.

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

Discuss the use of primary and secondary evidence and compile examples of each type of evidence 
relevant to the Enlarged Cotter Dam project. Consider the validity and subjectivity of evidence, access to 
appropriate sources and conventions for referencing and acknowledgements.

Plan an excursion to the Cotter Dam Discovery Trail. Prior to the excursion make a list of predictions of 
what one could expect to see in terms of the final construction, evidence of the construction and 
available information about the construction through easily accessible signage. 

During the excursion take photographic and visual footage for future use in the project. Make 
observations and collect evidence relevant to three prioritised areas of personal interest.

Post excursion, as a whole class, brainstorm questions about the engineering and construction of the 
dam for further investigation. Sort and classify these into appropriate headings. 

continued...
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continued...

Use the alternative water supply option fact sheets to examine the alternatives considered to the 
Enlarged Cotter Dam. Use the ’5 Whys’ graphic organiser to record opinions. Students to identify their 
preferred option and why they would have made that choice.

Students to draw comparisons between Cotter and Googong dams in terms of major source of water 
security for Canberra. Use topographic maps of these areas to show the differences between the depths 
and surface areas of the two dams. Develop a graph or other visual tool to show the differences in 
surface area and water loss by evaporation.

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?

Outcome
Students will be able to:

• identify key concepts and apply scientific 
understandings to form a personal view about 
water security and environmental sustainability 

• demonstrate how geology, geography, location 
and population size influence the choice of 
product to provide a continuous supply of safe, 
clean water 

• understand that function, form, safety and 
availability of materials affect dam design and

• use mathematical concepts and scientific 
understandings to propose solutions to real 
world problems.

Summative assessment tasks
Students will:

• produce a sequential flow chart showing 
methods of data collection from the community

• prepare the arguments for a debate on the 
main issues around water security for 
Australian inland cities in the driest continent on 
earth – the water sustainability debate

• develop a brochure designed for young 
adolescents showing the connections between 
the Enlarged Cotter Dam Environmental Impact 
Statement and the ACT legislative 
requirements for projects of this scale

• develop a letter to an employee in a specific 
profession or trade asking them to complete a 
Risk Assessment

• use maps and other evidence to show how 
geology, topography and location are significant 
determinants in site selection of major dams

• use tests to determine the properties of 
materials and draw conclusions about their 
suitability for inclusion in the construction of a 
dam and

• summarise the properties of concrete as a 
construction material in terms of addition of 
aggregates and their particle size, impact of 
heating and cooling and ability to withstand the 
force of large quantities of water and gravity.
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Teaching and learning experiences

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.

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. 

Brainstorm the range of professionals 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 in a specific profession or 
trade asking them to complete a Risk Assessment.

Watch the ‘Enlarging the Cotter Dam’ DVD and brainstorm all people and community groups who are 
affected in both positive and negative ways by the Enlarged Cotter Dam project.

Using flow chart graphic or other graphic organiser, have students demonstrate how they would collect 
views about the project from all the interested parties.

Using the Friends of the Cotter newsletters and other sources of information, students identify three main 
issues raised by these community organisations. Produce a summary of how these issues have been 
addressed in the consultation and planning process, (e.g. loss of Cotter Avenue as a recreation and 
leisure venue addressed through Casuarina Sands upgrade).

Examine topographical and contour maps of Corin, Bendora and Cotter Dams. Develop a fact sheet on 
why Cotter was chosen for enlargement over the other dams (address issues such as costs, 
infrastructure, location, requirement of saddle dams, etc).

Examine the Site Geology slide on the ‘Building the Enlarged Cotter Dam’ PowerPoint presentation. 
Distinguish between the location of the Walker and Uriarra volcanic rock areas and discuss the reason 
for choice of rock type used in the dam wall construction (e.g. rock with clay impurities as opposed to 
pure rock). Conduct materials strength tests using toffee experiment making pure toffee from boiled 
sugar as opposed to toffee with added bicarbonate of soda. Perform strength tests on the toffee types to 
demonstrate the concept that the impurities have a negative effect on rock strength.

Research the main rock types of the Cotter region and identify the rock type used in the construction of 
saddle dams and main dam (pyrolitic rhyolite). Explain the differing functions of the saddle dams and the 
main dam. Use cross section slides from Engineering PowerPoint (saddle dam walls composed of 
unbroken rock pieces and clay core, main dam wall composed of crushed rock etc), and explain why the 
dams are constructed differently.

Conduct rapid and slow heating and cooling experiments on different types of rock (e.g. granite, 
limestone, slate etc). Link the results of this experiment to the properties of the type of rock used for the 
dam construction and discuss why it is important to understand these properties.

Discuss how saddle dams work. Experiment with a clay wall holding back water and then add rocks to 
the clay wall and contrast the difference. Examine the ratio of clay core to rock. Why does this work?

continued...
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Using a disaster scenario, discuss the flow rate that the saddle dam walls are able to withstand and why 
they are designed to collapse in certain situations. Speculate on the question ‘What happens if the dam 
fails’ and ask students to outline possible consequences and solutions.

Experiment with different brands of cling wrap, with attached weights, and a Newton spring balance to 
determine the breaking force of the wrap. Use this experiment to demonstrate that different chemical 
composition of materials influences their properties in relation to force.

From resources provided, locate the list of materials and the weight by kilogram statistics used to 
construct the Enlarged Cotter Dam. Using area and volume calculations, determine approximate 
quantities of each material required to complete the project.  Tabulate results and compare to actual 
figures. Using current retail prices or estimates to calculate the cost of some of the materials used in the 
Enlarged Cotter Dam project.

Stage of learning sequence
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.

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

Outcome
Students will be able to:

• select and safely use laboratory equipment 
appropriate to the investigations and 
experiments 

• use the design, make, appraise  process to 
plan and manage the dam modelling project

• create a dam design that meets the criteria and

• plan resource requirements and timelines for 
dam model project.

Summative assessment tasks
Student will:

• plan, design and build a model dam and

• include project plan, environmental impact 
assessments, risk assessments, strengths of 
materials tests, materials quantity and cost 
estimates, plan drawings and tests, 
modifications and final structure. 

continued...
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Teaching and learning experiences

As individuals or in small groups, develop a case study, research and development proposal to build a 
new dam in the Canberra area. Include:

• model dam
• dam location and specifications
• materials to use and why they are suitable
• different types of variables in the project and how they have been managed
• planning timeline 
• project management plan
• environmental impact and legislative requirements
• risk assessments
• use of mathematical concepts and applications and 
• scientific language in final report.

Design and build a model dam to hold back a quantity of water. Select appropriate building materials, 
conduct strength tests on materials and devise a way of determining the optimal properties of the 
material required for the project. Justify choices based on properties and calculate amount, volume and 
weight of materials to be used.

Document the design, testing and building processes and present findings to the class. Dam drawings 
need to show scale, aerial and side views. Incorporate risk assessment and demonstrate awareness of 
safety factors. Write a letter to the editor of the Canberra Times that justifies the dam’s construction on 
sustainability grounds.

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

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

Outcomes
Students will be able to:

• present the design and planning phase of the 
project on a poster in an exhibition style setting. 
Use scientific language to communicate ideas. 
Planning drawings will be produced  to scale 
and in aerial and cross section view and

• discuss how well model dam construction 
meets the design criteria and use a capacity 
matrix to assess the strengths and weaknesses 
of their model.

Summative assessment tasks
Students will:

• demonstrate their model and discuss their final 
report  with a range of audiences including 
peers and with adults in a Learning Journey, 
Exhibition or formal discussion

• explain the concepts and principles involved 
using appropriate scientific and mathematical 
language 

• relate their project to the Enlarged Cotter Dam 
project and

• reflect on learning in terms of personal career 
directions and opportunities.

continued...



Securing water for life: engineering and water supply 50 Securing water for life: engineering and water supply 

Teaching and learning experiences

Discuss how well the model dam construction meets the design criteria.

Use a capacity matrix to assess the strengths and weaknesses of their model.

Reflect on what they have learnt from the design and construction of the project.

What they have learnt about project management and the implications of this for their future.

What they have learnt about environmental sustainability legislative requirements, reducing 
environmental footprints and what they can apply to their own lifestyle.

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
Pictures of dam types 

ACT Water Supply Map 

Picture of variable message board showing dam volume

Alternative supply option fact sheets

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

The relationship between surface area and water loss through evaporation work sheet

‘5 Whys’ work sheet

Whose job is it? fact sheets 

‘Enlarging the Cotter Dam’ DVD

Stakeholder action flow chart

Selection of Friends of the Cotter newsletters

‘Building the Enlarged Cotter Dam’ PowerPoint presentation

Understanding force work sheet


