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Aim: To investigate how the use of land and water

affects the quality and quantity of our water.

What Effect Does Peple’s Use

of Water Have on Water Quality?33333

Select from these ideas

• Brainstorm how we use water, refer back
to the collage made at the start of the
unit or make a water use collage.

• Have each student find three pictures of
water being used. For example,
swimming, cleaning a service station
forecourt, cows drinking, irrigation,
cleaning a car, fishing, a power station.

• Place the pictures on a large sheet of
paper so that everyone can see them.

• Ask students to think about which

pictures might be grouped together and
for what reason.  Have them group the
pictures and give each group a name or
category. For example, making a living,
recreation, drinking, survival, industry,
cleaning, natural beauty.

• Consider all the different ways that we

use and need to use water.  Make a list
of the categories that are to do with
ensuring that we survive and ones that
make our life easier.

• Explore section 4 activity 5 Property

Developer as a starter activity.

ACTIVITY 1 –

Water Use

The following activities examine some of the issues about how our water use affects water
quality.   Consider whether each use is essential for our survival or something that makes
our lives easier.  For further information read pages 13 - 24 of this unit and check
Environment Waikato’s website www.ew.govt.nz.
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Subject

Drinking water

Bottled water

Bathroom waste
water

Stormwater

Car washing

Ground water

Industrial

The Impact of
power generation
on the Waikato
River

Maori views of
the Waikato River

Recreation

Issue to be explored

Drinking water in New Zealand has to be treated.  The cost of this can
increase depending on the quality of the water prior to treatment.  The
dirtier the water, the greater the cost to treat it.

People buy and drink bottled water.  This is a consumer choice as we have
become more health conscious and want to be sure that what we drink is
safe and good for us.

It costs to treat wastewater. Although treated water is ‘safe’ when it is
discharged back into a waterway, the clarity of the water is often quite
different.  The additional nutrients that are not filtered out, such as
phosphates from detergents, increase the growth of nuisance plants.

Pollution from litter, oil, dust, animal faeces, chemicals is washed down the
stormwater system into waterways.

Detergents entering waterways add nutrients that promote the growth of
nuisance plants, reducing water quality.  Washing vehicles on the grass
reduces this risk as the soil filters most of the nutrients.

Ground water can become contaminated when too much wastewater is
irrigated onto the pasture and the bacteria and bugs are carried through to
the ground water with the surface water.  Other sources of ground water
pollution include: leaky underground tanks in particular septic and petrol
tanks, offal holes, leaky landfills, spilt oil or chemicals.

The Resource Management Act (1991) requires any user of a resource to
maintain the quality of the resource.  While industries and business use
water to help them run their business, they have strict conditions to which
they must comply.  Water that is used on-site, must be treated before being
returned to a waterway.

People use electricity every day.  We make choices about the amount of
electricity that we use in our homes and businesses and this drives the
demand for electricity.  When the consumer demand for electricity rises,
water is used to generate electricity.  As electricity is generated, the level of
the water in the hydro lake decreases and the level of the water in the river
increases.  This can create problems as the banks of the river erode,
animals living in the water can be left out of water and the look of the river
can be affected.

People use water for many different purposes and associations.  Respecting
our waterways is an important part of performing the guardianship or
kaitiakitanga role for Maori.

People use water for a myriad of activities.  As much as possible people
need to ensure that their activities do not decrease the quality of the water.
Boats should be well maintained to prevent accidental oil spills and leaks
into waterways.  Boats should be cleaned after every use so that weeds are
not transferred from one waterway to another.

Photograph

Photograph 1

Photograph 2

Photograph 3

Photograph 4a

Photograph 4b

Photograph 5

Photograph 6

Photocopy Master 12
Photograph 7

Photocopy Master 13

Photograph 8
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learn
• Where does your drinking water come from at home? At school?  Towns and cities have

reticulated water provided by the local council.  This water is treated and safe for people
to drink.  In rural areas there are a number of places people might get their water from:
rainwater collected from the roof and stored in tanks; bores or wells (holes in the ground
that pump the water up or it might flow up naturally); a stream or river.  These people
have to check themselves that their water is safe to drink.  All of these water sources can
be affected by the activities discussed here.

• Some people have water filters in their homes. Why do they have them?  Some people

choose to have water filters as their water supply might be from rainwater or some other
natural source that they want to ensure will be safe for drinking.  Some people do not
like the chemicals that are added by water treatment plants, such as fluoride, so they
filter them out.

• Why does drinking water have to be treated in New Zealand?  Bacteria such as giardia

and cryptosporidium in the water would make people sick if it was not treated.

• Where does harmful bacteria come from?  Animals with access to waterways will

defecate in the water or they might die in the water.  Stormwater runoff might include
animal faeces, remnants from animals squashed on the road and litter.  Infiltration from
septic tanks and people washing directly in waterways can all lead to harmful bacteria
entering our waterways.

• How does the water treatment process work?  Water treatment has three main steps:

1) Flocculation where chemicals are added to gather all the impurities together.  This
then settles to the bottom of a tank and the water is filtered off the top. 2) Filtration is
where the water infiltrates through sand and gravel to take out further impurities.  3)
Sterilisation is where the germs in the water are killed either by chlorination or special
ultra-violet light.  The water is now safe to drink.  Lime is added to balance the pH that is
altered by the chemicals added during flocculation.

 • Photocopy Master 6 shows the water treatment process.  Students could carry out their

own filtration experiments, using soil mixed with water and then ‘filter’ the mixture
through a range of materials such as a sieve, gauze, coffee filter papers etc.  Websites
on the internet also provide good sources of information.  Search under water
treatment. http://www.wrc.govt.nz/ws/ww/wt.htm is the Wellington Regional
Council site and it provides an interactive version of the water treatment process.

• Some water treatment plants do not have to add flocculation agents, as the water

supply is reasonably clean.  What could be done so that extra chemicals did not have to
be added to water supplies?  Protecting our waterways so that harmful substances from
stormwater and rural runoff are prevented from entering them. Planting trees on river
banks to help prevent erosion.

• Using Photocopy Master 7 complete a consequence wheel about the treatment of water
with the middle statement reading “Water treatment makes water safe to drink”.  Things
that you might consider: the cost of water treatment (in dollars), the cost not to treat
water (socially, as people get sick), addition of chemicals such as fluoride, water meters,
free water.

• Debate the following topic: “All water should be metered and people pay for the water
that they use”.

• Read school journal article RA 12-14 Water Supply 1978 part 4 number 3 about the
water treatment process and use Photocopy Master 6 to link the stages in water
treatment.

PHOTOGRAPH 1 – Drinking Water
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• Contact your local district or city council to arrange a visit to your local water treatment

plant.  Discuss local issues related to the water treatment in your area.

reflect
• Why do we have to treat our water?

• How do you feel about this?  Could things be different?

PHOTOGRAPH 2 – Bottled Water

• Why do we drink water from bottles?  There has been a significant shift in people’s

attitudes to drinking water as a health choice.  Bottled water is thought to be safer and
better for people to drink as it is pure and clean, unpolluted and so better for you.  It is a
consumer choice because we want to be happy and healthy.

• Survey your parents and their friends and ask if they bought water in bottles when they
were young.

• Discuss the changes that have happened that make us willing to buy water in bottles
today when in the past it did not happen.  As water sources have become more polluted
people want to ensure that the water they are drinking is good for them.

• Discuss the idea that people are happy to spend money to buy water to ensure that it is
clean, while water that comes through our taps has to be treated to ensure that it is safe
for us to drink.  This costs money - people pay for this through their rates and rent for
houses.

• Discuss whether you think it would be better for people to pay for the water to be kept

clean in the first place so that it doesn’t have to be treated, or whether people should pay
to have water treated.  Debate these issues drawing a big tap with all the positive and
negative statements that students discuss written on drops of water coming out of the
tap.  Statements related to bottled water could be displayed on large bottles, either real
or drawn.  If students decide that water should be kept clean, discuss action that you can
take to help the people in your community keep their water clean.  Take a photograph of
your display and send it to Environment Waikato.

•  Go to the supermarket and survey the places that water is bottled from across New

Zealand.  See if you can find out where this water goes.  Is it sent overseas?  Do you
think this is good or bad?  Use Photocopy Master 7  to complete a consequence wheel
on the impacts of water being bottled and sold.  The inside statement might say “Blue
Spring water is bottled and sold all over the world”.

• Carry out your own investigations into the popularity of bottled water.  Survey people and

ask if they buy bottled water, when and where they do it.  It could be that it is the most
convenient way for people to have access to water.  Perhaps people would be happy to
drink water out of drinking fountains if they were available.  Discuss other alternatives.

• Some people might prefer the taste of bottled water.  Do a blind taste test of bottled

water and tap water and see what results you come up with.

• What happens to the plastic bottles when people have finished with them? Students

could write to the manufacturers and ask if they have a bottle recycling scheme.
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PHOTOGRAPH 3 – Bathroom Waste Water:

Removal of Bacteria

• Where does water in the bathroom go when it goes down the plug hole? In towns and

cities wastewater from the house goes into the municipal sewage system.  The water is
pumped away from the house to the wastewater treatment plant.  Check with your local
district or city council for visiting hours.  In rural areas and some older suburbs,
wastewater goes into a septic tank, which is a big, holding tank in the ground.
Anaerobic bacteria help to break the waste down but septic tanks still need to be emptied
periodically.  This means a truck comes and pumps the contents of the tank out and takes
it to the wastewater treatment plant.  Septic tanks can contribute nutrients and bacteria to
ground water supplies.

• Where does the water go in other parts of the house? All water from the house (kitchen

sink, toilet waste, shower, bath and washing machine) goes to either the wastewater
treatment plant or your septic tank.

• Do we have any other choices for removal of our wastewater?  Students could

investigate the use of ‘greywater’ systems that use some wastewater in the garden.  They
could investigate on-site treatment systems where all sewage is recycled and used on the
property.  They could also investigate composting toilets.

• Read Laying the Drains School Journal article RA 9.5-10.5 1981 part 3 number 3 about
how sewage pipes are laid when a house is built.  Have students create a simple house
plan or classroom plan.

• Why does wastewater have to be treated?  What would happen if dirty water was put
straight back into streams or left to run onto the street?  Wastewater from homes
contains harmful bacteria that need to be treated.  If the water was left in the streets, as
well as promoting disease, it would eventually make its way into waterways through the
stormwater system and natural gravity.  Bacteria pollute waterways and make them
unsafe for swimming, eating fish or drinking.

reflect
• What have you discovered about people’s views on water?

• What sort of water do they like to drink?

• What concerns or issues do they have about drinking water?

• What things can we do to conserve water?
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• Look at Photocopy Master 8 and see if you can work out how wastewater is treated.
What do you think happens in the sedimentation tank?  In a digester? In the disinfection
tank?  Water coming into a wastewater treatment plant is first screened at the grit screen
traps to take out the very large solids.  This material is taken to landfill.  In the
sedimentation tank, the solid material sinks to the bottom and goes into an anaerobic
digester where the waste is ‘composted’.  After the right amount of time and under the
right conditions, this waste is transformed into sludge that can eventually be used as
clean fill and compost.  The water that remains after the settling tank then needs to go
through the water treatment process, where it is usually discharged into natural
waterways.  Searching the internet on waste water treatment provides a wide variety of
information.

 • Select relevant passages from The Compost Heap by June Leonard in School Journal
1986 part 3 number 1, RA A11-13, about how bacteria work.  In the case of sewage
digesters, the bacteria are anaerobic.

• Read Using Water School Journal 1979 part 4 number 1, RA A10-12.  Discuss any
other questions students might have.  Send a class fax to your local water treatment
plant or contact your local district or city council to arrange a visit there.  See the
contacts list for details.

• How could the person in this photograph conserve water?  Only turning the tap on when

required, rather than leaving it running while brushing their teeth.

• What happens in a drought when we don’t have spare water?  See if students know of

people who have to be careful with the amount of water that they use, for example,
people who rely on rainwater.  How does our behaviour change in a drought and why
does it change?  Investigate with students why we often do things because we have to.
Discuss how it could be different.  Dry Days for Climbing George is a story in the Ready
to Read series that talks about using water from inside the house to water the plants
during a drought.

• Ask students to investigate how much water they use in a 24 hour period.  Challenge

them to limit it to a set amount per day that seems reasonable.  Refer to Photocopy
Master 9 Water Use Amounts for a guide.

reflect
• What responsibilities do we have regarding water after we have used it in our houses?

• Are there ways that we can safely re-use water?

z
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Photograph 4a – Stormwater

learn
• What does this photograph show and what is it for? Stormwater grates allow water from

streets to flow into the stormwater system.  Some stormwater grates now have fish
painted beside them, which signifies that the water flows straight into a natural waterway
such as a lake or stream.

• Who or what might be affected by the rubbish on the grate?  How would this happen?

Oil and detergents can affect animals and plants that live in the natural waterway.  Litter
can be mistaken for food by animals and clog their digestive systems.  Bacteria from
dead animals and faeces can make water unsafe for swimming in and food gathering.

• Use Photocopy Master 10 as a discussion pointer for students to identify the things that

should not go down stormwater drains.  Have students make a new version of the poster
entitled The Stormwater Solution.

• How could it be different?  Having less paved surfaces means that water will infiltrate

naturally rather than having to runoff the hard surfaces.  People could take more care
with litter and cleaning up animal faeces from the side of the road.

4
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Photograph 4b –

Car Washing

learn
• What is this person doing?  What do you think is in the bucket?  Detergent, car

cleaning liquid.

• Where will the water go after they have washed the car?  It will be filtered naturally

through the lawn and soil. The water will eventually make its way to a ground water
aquifer.

• What would happen if they washed their car on the road or driveway?  The water

would probably run into the stormwater drain.  The detergents in the water promote the
growth of nuisance plants in waterways.

• What effect do detergents have on waterways?  Most detergents contain phosphates,

which promote plant growth.  When they enter a waterway the phosphates act like a
fertiliser and increase plant growth. In time excessive plant growth blocks light from the
water and the smaller plants die, decomposing in the water.  These plants include algae
or ‘slime’.  As they decompose they remove oxygen from the water.  Animals need
oxygenated water to survive.

• See if students can design an experiment to show the impact of detergents on plant

growth in waterways.  You could use water cress as the water plant as it germinates
and grows quickly.

• Use Photocopy Master 11 to explore how detergents are filtered through ground water.

See photograph 5 and carry out the experiential activity about ground water movement
in this section.

reflect
• What do you know about the purpose of a stormwater drain?

• What can you do to lessen the impact on waterways from the stormwater system?

actionj
• Read Blue Fish on the Footpath by Pat Quinn and Westmere School, School Journal

Article RA 8.5-9.5, 1992 part 2 number 2.

• Explore your community and see if there are ways that you can tell them about the
role of stormwater drains and the things that they can do to help prevent
environmental pollution.

• Contact your local District or City Council and ask how they identify their

stormwater drains.

n
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PHOTOGRAPH 5 –

Ground water

learn
• Where is the water in this photograph coming from?  A ground water bore has been

drilled through the earth until it reached a freshwater aquifer.  The water in this picture is
from a ground water aquifer.  Aquifers can be deep or shallow.  Sometimes the water will
rise to the surface naturally and other times it will need to be pumped to the surface.

• Discuss Photocopy Master 11 - if not covered in activity 4b.

• What examples of special ground water do we have in the Waikato Region?  For
example the Blue Spring on the Waihou River.

• Refer back to photograph 2, 4a and b for other related concepts.

• How could water that is buried under the earth become polluted?  Carry out this
experiential activity to help students explore ground water movement.

Ground water movement – refer also to Photocopy Master 11

• Select four or five students to be water molecules.  The rest of the class needs to spread
out in a rough 5x5 pattern, to act as the earth.  When the water molecules have moved
through the ground they will need to congregate together in an aquifer.

• The students acting as the earth should stand with their hands on their hips, with their
elbows bent, so that the tip of their elbow touches the person standing next to them.

• The water molecules move through the ground gently brushing past the soil particles.

• Repeat the movement of the water but have the water molecules put a small amount of

flour or powder on their elbows.

-  Some of the powder will be rubbed off onto the earth (soil and rocks), while some will

remain on the water molecule.

- Discuss what the powder could represent (bacteria, nitrogen, and contaminants) and

what effect this could have on ground water purity.  Here the earth is filtering
contaminants that water from the surface brings down with it.

- Discuss how the soil can filter some sediments and contaminants but some is also
carried through to the ground water.

• Have some of the students place a sticky label of a known water contaminant such as

bacteria, nitrate, arsenic on them.  Repeat the activity with the water “moving” through
the soil.

- See how many of the contaminants are filtered or rubbed off, how many stay on and
are carried into the ground water aquifer.  Discuss with the students whether they would
be happy to drink the water or not.

• Refer back to the Water Cycle and the place of ground water.  Decide whether ground

water is a ‘safe’ source of water.  For more information refer to S.E.E.N. issue 14 on
Environment Waikato’s website www.ew.govt.nz.

reflect
• How can ground water help us to ‘clean’ water?

• How can ground water become ‘dirty’?

• How important do you think ground water is to us?
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PHOTOGRAPH 6 – Industrial Use of Water

learn
• How is water being used in this photo?  To clean the outside of the milk tanker.

• How might we benefit from this use of water?  We buy dairy products such as milk,
yoghurt and icecream from the dairy company.

• Where do they get their water from?  Who do they have to get permission from to use
this water and why do they need permission?  The dairy company will take water from a
natural waterway such as a river or ground water aquifer.  A consent to use a natural
resource is required from Environment Waikato.  For more information on the consent
process contact us on Environment Waikato’s Freephone 0800 800 401, or check our
website www.ew.govt.nz.

• How much water do you think they need each day to operate?  This will vary from
factory to factory. You could contact a large water user in your area and ask them how
much water they use.

• Where does their ‘dirty’ water go? All water used on site must be treated before being
returned to the environment.  Most large businesses also have a stormwater collection
system as well.  Depending on the nature of the business, this can be discharged straight
to waterways , as it is in many towns and cities. Some businesses might have to treat the
water first, for example a quarry.

reflect
• How is the environment protected from being polluted by business and industry?

• What are the positive things about this?  What are the negative things?  Could it be
different?

learn
• Create a picture, collage or pictogram of electricity usage.

• Have students complete a chart of electricity usage prior to carrying out this activity.

• At school discuss the number of times that electricity was used.

• Look at Photocopy Master 12 and see if students can work out what part of the line they
have contributed to with their electricity use.

• Who or what do you think has created the highs and lows in the graph?  As people use

electrical appliances it creates a demand for electricity.  This is shown on the graph as
the high flows (or cumecs) going over the dam at Karapiro.  The high point has flattened
out slightly as the water reaches Hamilton but the wave pattern can be ascertained at
approximately 6 - 8 hours after as the water flows downstream.  Mornings and evenings
are the greatest time of demand for domestic electricity.

• Could it be different?  How?  How could you contribute to levelling out the peaks
and troughs?

Complete a tally of

the number of times

that you use

electricity from the

time that you get

home until you go to

bed at night.

Make a list at

school and then

complete the tally

marks during the

night.

Record the

number of times

you use: lights, the

microwave, the TV,

the radio, water out

of the hot tap,

the computer.

PHOTOGRAPH 7  Power Generation,

PHOTOCOPY MASTER 12– The Impact of

Power Generation on the Waikato Riveri
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actionj

• An alternative is to read the school electricity meter and find out how much power the

school consumes.  Find out what this costs the school.  Investigate ways that electricity
usage can be reduced in the school.

Carry out the practical activity and imagine that you are an animal living on the river banks.
What happens to you when the water rises and falls?  How do you feel about the soil that
gets washed into the river from the banks during low water periods, making the water look
cloudy and dirty?  Now imagine that you are at home and that your electricity for the day
has been rationed.  How will you use your ration of electricity?  What alternatives can you
use to electricity?  What effect will the alternatives have on the environment?

Practical Activity – Simulating Water Levels
Ask students if they can think of a way to show how water moves in a hydro-electricity
generating lake.  To generate electricity, water is feed through the dam to turn the
turbines. In times of electricity demand, more water will be let through the dam in order to
generate more electricity. Consequently, the level of the water in the river downstream of
the lake will increase.

• A simple demonstration could be set up using two or three plastic bottles such as 1.5

litre lemonade bottles.  Make a hole in the side of the bottom third of the bottle large
enough to insert a piece of plastic tubing.

• Fill the first bottle up with water and insert the other end of the plastic tube into another
bottle.

• Take the cap off the bottle and let the water run down into the second bottle.

• This is to simulate water moving from a hydro lake into a power station and then onto
the river.  Students can see that the water level goes down in one and up in the other.

• Use blu tak to seal the holes.

• Discuss which parts of the simulation relate to power generation, for example bottle 1
is the lake, the tubing is the power station and bottle 2 the river.

reflect
• Who drives the demand for electricity?

• What impact does this have on the environment?

What can you do to save water by saving electricity?

• Carry out a survey of all the electricity that is used in your classroom.  Are there
times when electrical appliances are left on in your classroom when they could be
turned off?

• Carry out the same survey at home and see where you can make savings by
turning things off that are not in use.  Check out your power demand levels at
home at night.  Is it necessary to have the television, stereo and radio all going at
once?  Talk to the adults at home about how you could be more energy efficient
and make some savings on the power bill at the same time.

What you need:
• 2 x 1.5 litre plastic

drink bottles

• A length of plastic

tubing or hose
(approximately 30cm)

• Blu tak

• Craft knife

• Water
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ABSTRACT 1 – Maori Views of the Waikato River

learn
Photocopy master 13 is two abstracts from an article in Mana Magazine.  The two interviewees,
Carmen Kirkwood and Henare Johns, talk about the Waikato River.

• Have students read the abstracts or share them with the students.

• After reading these stories discuss the following questions:

- In what ways is water described?  How does this compare with how you

would describe water?

- What are the different uses that Maori have for water?

- How does water increase in mana or stature?

- How might polluted water affect Maori people?  Refer to section 1 Activity 3

“Maori Classification of Water”, discussing the different spiritual status of water.

- How would you feel if one of your ancestors was being harmed?

• Discuss with your local Maori community how they view water and the uses they have for it.

• Refer to a road map of New Zealand.  Find the names of different places and waterways
that have ‘wai’ in them.

reflect
• Read some poetry about water, rivers or streams. How is water described in those?

• What is your view of water?

• How do you feel about it?

What can you do to ensure that your local waterways retain their mauri?

• A display in a local shop or area informing people of ways that they can keep our
waterways clean.

• Identifying sources of pollution through on-going water monitoring.  (Contact
Environment Waikato for Stream Sense, a water-monitoring programme for schools).

• Run a publicity campaign in your community to inform people what happens to water

from stormwater drains.

• Help plant the banks of a stream with native plants.

• Grow native plants to plant on stream banks.

• Encourage local landowners to fence their waterways to prevent stock access.

• Be critical of the things that we use and buy – do we really need it?  What natural

habitats and animals were killed in the production of the item bought?

actionj
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PHOTOGRAPH 8 – Recreational Uses

learn
• How do people like to use water for

recreation?  See how many things you
can list in 1 minute.

• Check on the water cycle to see what

happens to water each time it is used for
recreational purposes.  Where does the
water go? Is it cleaner or dirtier after it
has been used?

• What actions can we take to make sure
that when we use water it is kept as
clean as possible?

• Make a list of these actions and put
them in a place where you can check
them to make sure that water is
preserved and conserved.

• How might people be affected by water
pollution?  Increased bacteria levels and
decreased water clarity makes water
unsafe for swimming.  Polluted waters
will not support animal life for
fishing, bird watching and generally
pleasant views.

reflect
• What have you found out about the

recreational use of waterways in your
area?

• What are your favourite recreational
activities with water?  Does your activity
pollute water?

• What are the important things to do to
ensure that when we have fun with water
it does not become polluted?
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