ACTIVITY ONE: WATER POWER - THE WAY TO GO?

Learners find out more about energy and energy options in South Africa during this
LANGUAGES lesson and then debate whether water, as an energy option, is the way
forward for our country.

ACTIVITY:

Ask the learners:

Have you seen or taken part in a debate?

What was it about?

Where did it take place?

Who was taking part in the debate? Prompt: Politicians, general public, members of
a group or organisation.
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Ask the learners:
1. What is a debate?
2. If you were going to define it in a dictionary, what would you write? Suggestion: A
formal argument where groups or individuals present opposing views about a
particular issue according to a set of rules.

ACTIVITY:
e Explain that a debate is based around a suggestion or motion.
An example of a motion is: The voting age should be lowered to 16.
e Explain that the people who are arguing to support the motion are called the
proposers. The people arguing against the motion are the opposers. Print out
copies of the worksheet on the following page which contains a muddled debating

process and hand out to each learner.

e Ask learners to correctly order the stages of the debate.




See if you can un-muddle the steps in this debate...

An opposer sums up their group's main argument.

The first proposer presents the arguments for the motion.

The Speaker announces the result of the vote.

One of the proposers presents their arguments for the motion.

Everyone votes (apart from the Speaker) by leaving the debating chamber and coming
back through a door marked 'aye' or 'no.’

The debate is chaired by the Speaker, who reads out the motion.

This side to side motion continues until everyone has had their say. You can only speak
ONCE during the debate.

Two people, called tellers, count up the votes (bodies), as they come through each door.

A proposer sums up their group's main argument.

The first opposer presents the arguments against the motion.

An opposer presents their arguments against the motion.

The speaker re-reads the motion.




Check answers against the correct order:

The debate is chaired by the Speaker, who reads out the motion.

The first proposer presents the arguments for the motion.

The first opposer presents the arguments against the motion.

One of the proposers presents their arguments for the motion.

An opposer presents their arguments against the motion.

This side to side motion continues until everyone has had their say.

You can only speak ONCE during the debate.

An opposer sums up their group's main argument.

A proposer sums up their group's main argument.

10 The speaker re-reads the motion.

11.Everyone votes (apart from the Speaker) by leaving the debating chamber and coming
back through a door marked 'aye' or 'no.’

12.Two people, called tellers, count up the votes (bodies), as they come through each
door.

13.The Speaker announces the result of the vote.

©CoNoORA~WNE

Ask the learners:
1. Why do you think there is a rule about people only speaking once during the
debate?
2. What other rules do you think you will need to make the debate run smoothly?
Here are some rules of debate that we will follow:

1. The debate is chaired by the Speaker, whose decision on all matters is final.

2. You can only speak ONCE during the debate. Your speech should be about two
minutes long. If you can, develop an argument rather than making a single point.

3. But you CAN 'intervene' as many times as you like. To intervene is to ask a
guestion about a point being made, such as ... are those statistics up-to-date?

4. You can use notes to help you with your speeches and make notes during the
debate.

5. If you want to speak during the debate, you should catch the Speaker's eye by
standing up as soon as someone has finished speaking. The Speaker will pick
someone from those standing up.

6. If you spot someone breaking these rules you should tell the Speaker. This is
called a point of order.

SO, WHAT ARE WE GOING TO DEBATE??



Read the following extract to the class:
Have you ever watched surfers riding the ocean waves at the
coast? It is the power of water that moves them along.

People have used water-power for centuries. Since early
days, it has been used to drive machines, and in the 18™
century steam-power, a different form of water power, was
invented.

Water-power

In the past, water-mills were built on the banks of streams to
grind cereal to flour. These mills had huge paddle-wheels
that were turned by the flowing water. Gears connected to
the water-wheel turned the grindstones inside the mill.

The power of water is still used to turn wheels, but today they
are turbines that drive generators to produce electricity.
Power from water is an important source of renewable
energy, unlike coal and oil that cannot be replaced once they
are used up.

Steam power

Another source of water-power is steam. The steam is
produced by boiling water over a fire and keeping the steam
under pressure so that it has the power to drive engines. The first engines were all steam-
engines and coal was used to boil the water. The engines were a good substitute for
human muscle-power and increased the amount of work that could be done in factories.

Reproduced from EnviroKids magazine with permission.

CLASS ACTIVITY:
1. Divide the class into two groups.
2. Give them the following debate topic.

Water as an energy option is the way forward for our country.

3. One group needs to prepare their debate agreeing with the topic (the proposers),
the other needs to argue against it (the opposers).

4. Using the two enviro facts sheets (Energy Options and Energy and Environment)
as an introduction to energy options, learners need to find out as much as they can
about this topic. If you have a well-resourced library (school or community), make
use of it; use the Internet; search for newspaper articles or magazines, see if there
are any environmental films or videos on energy and energy options as well as
energy issues (if possible, take out the movie ‘An Inconvenient Truth’ all about
global warming and watch it as a class) as well as any other sources of information
that will be useful. (Learners need to keep a record of where they found their
sources and what these sources were — this will help you, the teacher, when it
comes to the assessment of this lesson). Some of the learners may have parents
or relatives that work either for Eskom or for non-governmental organisations that
are promoting the use of sustainable energy so they will be able to interview these
people. Encourage the learners to make use of as many varied sources and
methods of locating information as possible.



5. When the groups are ready and well prepared, you need to select seven learners
to be:

Speaker. This person chairs the debate but cannot take part or vote.

First proposer to speak

First opposer to speak

Opposer to sum up

Proposer to sum up

Two tellers to count the votes

Hold the debate according to the formal order and rules.

Ask the learners:
1. What are the advantages of debating?
2. What are the disadvantages of debating?
3. Describe the strengths of a good debater. Prompt: persuasive, confident, calm.
4. Can you think of a better way to settle a difference of opinion?

Source: http://news.bbc.co.uk/cbbcnews/hi/newsid_4530000/newsid_4537100/4537177.stm

Criteria to assess learners during this languages lesson

Criteria Exceeded Satisfied Partially Not satisfied
requirements of | requirement | satisfied requirements of
the Learning s of the requirements of | the Learning
Outcome Learning the Learning Outcome

Outcome Outcome

The learner used a range of
sources and methods (Internet,
books, magazines, enviro facts) to
prepare for the debate on water
energy — teacher, you may want to
use the list of where and what the
learners found and what sources
they used

The learner took an active role in
the preparation for the debate

The learner took an active role in
the debate




Enviro Fact: Energy Options

Coal supplies most of South Africa’s electrical energy. It is a finite, non-
renewable resource. Burning coal to produce electricity causes serious
environmental problems. Pollution from power stations contributes to
global warming. In addition to the environmental challenges associated
with energy supply, South Africa faces significant social challenges.
Although we produce half of the electricity on the African continent,
40% of South Africans do not have access to electricity and rely
instead on fuelwood and other inconvenient fuels such as coal,
paraffin, gas, or candles. It is important that South Africa addresses
both the environmental problems associated with energy supply, and
the inequalities in access to adequate and affordable energy.

How can we provide adequate and affordable energy for all, while
promoting environmental sustainability?

Many of South Africa's medium- and long-term energy needs could be
addressed through regional co-operation. This could include the
establishment of a regional electricity transmission grid and a Southern
African Development Community (SADC) power pool, and regional
energy planning. Such co-ordination would create opportunities for
SADC countries to provide their people with clean and sustainable
energy. Regional co-operation does however require political and
economic stability.

There are also several technologies that could improve the sustainability of the regional electricity
industry.

In addition to reducing pollution from coal-fired power stations, hydroelectric and solar power,
natural gas, wind, tide and wave power may all help the region address its energy needs with
minimum impact on the environment.

Reducing pollution from coal-fired power stations

This pollution can be reduced by using equipment which removes oxides of sulphur and nitrogen
from the gases released when coal is burnt. This could result in electricity being more expensive,
but this should be weighed against the benefits to the environment.

Hydro-power

Coal stocks are finite and sooner or later we shall have to rely on another source of energy. A
possible medium-term alternative is to harness the huge hydro-electric potential of the sub-
Saharan Africa region, estimated to be more than twice Eskom's current generating capacity.
There are many other rivers in Zambia, Zimbabwe, Angola and Mozambique suitable for
hydroelectricity.

Hydroelectricity is renewable and does not pollute. However, it is expensive, and requires the
construction of large dams which have significant social and environmental costs. In addition, this
option requires regional co-operation and political stability.

Solar energy

Solar energy can be used to produce heat. In Israel more than two-thirds of houses are fitted with
solar water heaters. South Africa experiences more sunshine than most places and there is much
potential for widespread use of solar water heaters, particularly in mass, low-income housing
projects. However, the initial outlay for solar panels is expensive as large areas of panels are
needed to collect useful amounts of energy. Solar energy could be particularly useful in remote
areas far from the electricity grid, such as farms, rural clinics, and water pumping stations.



Nuclear energy

There is much debate among energy planners in South Africa as to whether nuclear energy
should play a role in this country's future. Using current technology it is a costly option, with
unresolved environmental problems such as the disposal and storage of waste products.

Natural gas

Although natural gas is a non-renewable energy resource, it has great potential as a future energy
source for South Africa. South Africa has a limited amount of natural gas reserves, but strong
regional ties would allow us to import gas from Namibia and Mozambique. Natural gas produces
less pollution that other fossil fuels. In fact, latest natural-gas-burning turbines can produce
electricity 50% more efficiently than those burning coal. Natural gas can also be burned cleanly in
co-generation (see below). Because of its advantages over coal and oil, some analysts see
natural gas as the best fuel for the transition to energy efficiency and renewable energy.

Wind power

As global energy resources become more and more scarce, wind power is becoming increasingly
attractive. Wind energy is freely available and poses less of a threat to the environment than fossil
and nuclear energy sources. Wind energy can provide electricity for communities not linked to the
electricity grid. Telecommunications companies currently use small wind turbines to support
cellular networks in the region. In addition, wind energy can be exploited on a large grid-tied scale
through the development of wind farms. However, wind is not a reliable source of energy, and its
use is limited to areas with steady winds. These areas are often found near coastal regions and in
some arid and semi-arid areas.

Energy efficiency

South Africa uses more energy per unit of economic output (GDP or gross domestic product) than
many other countries. There is much potential for energy saving. European countries and Japan
have shown in recent years that industrial production can be increased while using less energy
through energy-efficient manufacturing processes. Passive solar design principles and more
efficient lighting and insulation contribute to energy savings in buildings. Industry is able to save
energy through co-generation, advanced heat recovery systems and better control of energy
usage. (Co-generation is a process which produces both electricity and heat at the same time,
while advanced heat recovery systems economize on, and use the heat generated in industrial
and chemical processes). Recycling waste materials can also save energy, for example
aluminium produced from scrap uses 95% less energy than when it is manufactured from ore.
New motor vehicles are also becoming more fuel efficient.

Planning in towns and cities should encourage the use of efficient public transport systems rather
than private motor vehicles. In the long term we shall also have to find alternative fuels for
transport. Hydrogen offers a clean alternative and as one of the elements in water it is plentiful.
But it still requires energy to separate hydrogen from oxygen in water. Nuclear fusion (the
combination of hydrogen atoms to form helium, i.e. the reaction which powers the sun) may also
be a future option, but scientists do not foresee major progress in this area for many years to
come.



Enviro Fact: Energy and Environment

Some of South Africa’'s most serious environmental problems are
associated with our use of energy. Coal-fired and nuclear power
stations for electricity generation, coal combustion in the
townships, SASOL coal-to-oil processes, petrol and diesel use in
vehicles for bulk transport, and over exploitation of fuelwood
resources, all result in serious, long-term environmental damage.

Pollution from burning coal

More than three-quarters of South Africa's energy comes from
coal, approximately half of which is used to generate electricity, a
quarter to produce synthetic liquid fuels and another quarter
directly by industry and in homes. Air pollution problems from
coal combustion are serious. Medical studies are revealing
increased rates of respiratory disease in residents in polluted
areas.

Acid rain

Most of South Africa's power stations are concentrated within a
100 km radius in Mpumalanga and this leads to pollution
problems. While all of Eskom's coal-fired power stations are
designed to remove dust and other particles from waste gases
produced during coal combustion, none are fitted with flue-gas
scrubbers (cleaning equipment) to remove oxides of sulphur and
nitrogen. Tall chimney stacks in power stations assist in
releasing oxides of sulphur and nitrogen into the upper atmosphere where atmospheric conditions
are more favourable for their dispersal and dilution. Although this reduces ground level
concentrations of these pollutants, they may combine with moist air and rain at higher levels and
cause acid rain in areas far from the source of pollution.

Whilst South Africa's coal has a relatively low sulphur content there is considerable concern about
the potential environmental and economic impact of acid rain. Half of South Africa's agriculturally
productive land, half of its commercial forests and a quarter of its surface water run-off are in
Mpumalanga.

Pollution from vehicles

Motor vehicle fumes make air pollution problems worse and are the main cause of photochemical
smog in cities. Unleaded fuel has recently been introduced to South Africa and this may reduce
the amount of lead in exhaust fumes. Catalytic converters fitted to exhausts would result in a
significant reduction in the release of carbon dioxide, hydrocarbons, and nitrogen oxides.
However, South Africa lags far behind other countries (such as Japan and Germany) in legislation
to control vehicle emissions. Solutions to transport pollution and vehicle congestion require long-
term planning to introduce efficient public transport systems in our cities.

Deforestation

Another environmental concern associated with energy use is the reliance by a significant number
of South Africans on fuelwood, once a renewable resource, but now being used at a rate much
greater than that at which it is naturally regenerated. Fuelwood is an inefficient source of energy
for cooking and heating and its use can cause increased respiratory illnesses. It has been
estimated that if current consumption trends continue, all natural woodland in the former
"homelands" will be denuded by 2020. In addition to the environmental consequences of
deforestation, diminishing supplies of wood require rural people (particularly women) to travel
further and further from home to gather wood, placing a great burden on them.
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Global warming

South Africa uses a great deal of energy, very much more per unit of gross domestic product
(GDP) than most other countries. The combustion of coal, oil and wood results in increased
carbon dioxide production. This gas acts likes a greenhouse - it lets short-wave, natural light
through but traps out going long-wave (infra-red or heat) radiation. The potentially devastating
consequence is that the Earth is slowly getting warmer, causing the climate to change and sea
levels to rise. Although South Africa produces only a small percentage (1,6%) of the total, global
carbon dioxide emissions, it plays a disproportionately large role per person in contributing
towards the greenhouse effect and global warming. As a country needing rapid economic growth
in the medium-term to satisfy the country's developmental needs, South Africa's potential
contribution to global warming is an area of concern.

Nuclear energy

South Africa currently has one commercial nuclear power station at Koeberg near Cape Town. It
provides 1 800 MW of Eskom's installed electricity generation capacity of 37600 MW, less than
5% of the total. There is intensive debate among energy planners as to whether nuclear energy
should play a role in South Africa. In addition to being a costly option, nuclear fission produces
dangerous radioactive by-products. There is considerable concern about their safe containment in
the case of accidents at nuclear power stations, the closing down (decommissioning) of old power
stations, and the storage of highly toxic wastes. At present, low-level radioactive wastes are
stored in sealed containers which are buried underground at disposal sites. No long-term solution
has been agreed on for the safe storage of high-level radioactive wastes, some of which remain
harmful for thousands of years.
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