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Experiencing Marine Reserves (EMR) is going to take you on a
journey to find out how our actions can effect our local
waterways .
You can write the dates for your experience below:

1. EMR Classroom Workshops

2. Waterway Investigation

3. Drain Stencilling

Before you start complete the first two columns...........cccoceeeeieeiin,

What we know... What we would like to What we learnt...
find out...
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Label Water Cycle Diagram
Read the definitions below, then label the water cycle diagram.

The Water Cycle
(The Hydrologic Cycle)

——

Accumulation - the process in which water pools in large bodies (like oceans, seas and
lakes).

Condensation - the process in which w ater vapor (a gas) in the air turns into liquid
water. Condensing water forms clouds in the sky. Water drops that form on the
outside of a glass of icy water are condensed water. (This term appears twice in the
diagram.)

Evaporation - the process in which liquid water becomes water vapor (a gas). Water
vaporizes from the surfaces of oceans and lakes, from the surface of the land, and
from melts in snow fields.

Precipitation - the process in which water (in the form of rain, snow, sleet, or hail)
falls from clouds in the sky.

Subsurface Runoff - rain, snow melt, or other water that flows in underground
streams, drains, or sewers.

Surface Runoff - rain, snow melt, or other water that flows in surface streams,
rivers, or canals.

Transpiration - the process in w hich some water within plants evaporates into the
atmosphere. Water is first absorbed by the plant's roots, then later exits by
evaporating through pores in the plant.
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Background Text:

Concept a)
Water is essential for life

It was not until water appeared on Earth that life began.

According to geologists, our planet formed 4.5 billion years ago. Water appeared some time later,
around 3.8 billion years ago and the first life evolved in the water. It was only much later that
terrestrial forms of life arose.

All active organisms on Earth today contain at least 50 percent water in their bodies. Most of this
water is contained in cells and between cells. Living things use water to transport nutrients,
hormones and oxygen to their cells, cleanse waste from their systems and cool their bodies. Aquatic
animals live in water and get oxygen and food from it. Animals drink water, while plants take it up
through their roots and transpire it to the atmosphere through their leaves.

Water flows through non-living and living systems, shaping the land and giving
life.

Water is a link between ecosystems and provides transportation for many living things, for example
for migration or seed dispersal. The amount of water is an important influence on which forms of life
can exist in a certain place.

Water supports many life forms and maintains the balance of the planet.

Oceans are important to all life - they play the major role in the water cycle, in absorbing carbon

dioxide and releasing oxygen, and in influencing the climate. They are also home to a huge variety
of life.

Freshwater supports its own life forms, including plants, fish, frogs and aquatic insects. The life
forms found in the water depend on its condition. Some animals and plants need very pure water,
others will survive in dirty water. Freshwater flows through streams and rivers into lakes, estuaries
and coastal areas, all of which support different life forms.

Water is also important for life on the land, though there are certain types of plants and animals that
are well adapted to live with very little water.

People need water too and we get sick if we drink dirty or salty water,

A reliable source of clean drinking water is essential. Towns and cities spend a lot of money to
ensure that households have a safe drinking-water supply. Water provides important food sources
for people such as shellfish, eels and fish which are edible water animals, and watercress and
seaweed which are some water ‘vegetables'. Farm animals need a constant supply of clean water
and more if they are producing milk. Crops and fruit trees need water to grow and in dry areas they
are irrigated (watered using sprayers or drip systems). Drip systems are hoses laid along the
ground near the crop plants, with small holes that allow water to seep out. Factories and industries
also use water. For example, to process one litre of milk requires around 20 litres of water. Hydro-
power uses the force of water to generate electricity, while thermal (coal or gas burning stations) use
water for cooling machinery,
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Read the 'Healthy Water' concept A" Water is essential for life "and then
answer the following questions:

1. When did our planet form?

2. When did water first appear on our planet?

3. Complete the following sentence: O0AIl | act.i
at least ............... water in their bo

4. What do living things use wat er for?

5. Give an example of how water can provide transportation for living things.

6. Give 3 examples of why oceans are important to all life?

7. Give three examples of why clean freshwater is important to people?
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Concept b)
Fresh. clean water is a relatively scarce resource

Maybe planet Earth should have been called planet Water instead, for it is a
watery world. Over two thirds of the surface of the planet is covered by water.

Water exists in many forms in nature - as ice, liquid (freshwater and saltwater) and water vapour.
About 87 percent of the water on Earth is ocean. Of the remaining three percent (which is
freshwater), over two thirds is locked in icecaps and glaciers. This means that less than one percent
of the world's water is liquid freshwater. Of this one percent, the vast majority is too deep in the
ground 1o extract, or too polluted to drink. So, only a tiny percentage (0.0003%) of the total water on
the planet is available to drink.

Globally, clean, drinkable water is a very limited resource. In New Zealand, we are fortunate to have
relatively abundant freshwater due to our high rainfall. However, we can tell a lot about our
relationship with the environment by the condition of our local water resources, and in some places
pollution is a serious problem. Parts of the country also experience drought and sometimes summer
water restrictions are in place. Some of our groundwater aquifers are also being over-extracted,
especially for domestic supply or irrigation,

Concept c)
The importance of water is reflected in culture and
society

Water is important to us as individuals to sustain us and keep us alive, and has
always been central to our econonty and society.

In New Zealand, water supports important food sources such as fish, shellfish and watercress, and
forms the basis for much of our recreation, sport and tourism. Water is also essential for our
livestock and we have developed water irrigation systems for some farms, orchards and market
gardens. Where there is too much water, pasture cannot grow and farmers create drains to take the
water away. We have also used rivers and lakes to generate power from water, by storing it in
hydro-dams and running it through turbines. Wherever you are, you can see the historic
developments people have made using water.

Where water has become unclean, its mauri suffers and human beings can also suffer, such as
when shellfish are contaminated. For Méaori, each momo wai (type of water) has different values and
uses. Every body of water has a mauri and so should not be mixed with water from another source.
Mauri is often translated as the ‘life force' - the essence of a being, the power that makes it what it is.
Itis considered that all natural things, and some things humans build, have a mauri. Land, plants,
rivers and buildings all have their own mauri, which must be respected and protected. Tikanga
(correct practices) reflect this necessity. For example, separate facilities are used for cooking and
for washing the body; these waters should not be mixed. Different water sources may be used for
different purposes, such as a spring for ritual purposes and a river for ordinary washing. In some
places, distinct parts of the same river would be identified as sources for ritual, for drinking water and
for washing. Alternatively, a different time of the day could be set aside for using a river for the
various purposes. When water is properly cared for it can be used for purifying and cleansing, both
in a physical sense (washing ourselves) and in a ritual sense. For example, water is used to sprinkie
in a house whose occupier has died and for washing hands after being in an urupa (cemetery), or
after being with a dead person at a tangi.
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Read the 'Healthy Water' Conce pt B' Fresh, clean water is a relatively scarce
resource’ and then answer the following questions:

1. What forms does water exist in?

2. What percentage of the Earth's water is ocean?

3. What percentage of the Earth's water is freshwater?

4. How much of the fr eshwater is in the form of liquid?

5. How much of the total water on Earth is actually available to drink?

6. What issues do we need to think about regards to New Zealand's freshwater?

Read the 'Healthy Water' Concept C 'The importance of water is refl ected in
culture and society ‘' and then answer the following questions:

1. What does 'mauri' translate as?

2. Why should different water sources not be mixed in the Maori culture?

How much water is in us?
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In pairs, using chalk outside or crayons on la rge paper, take turns to lie down while
your partner traces around your body shape.

Discuss with your partner where water can be found in your body. Shade in how much
of your water you think is in your body.

Your teacher will tell you the answers after you have a guess.

1. Were you surprised at any of the answers? If so, which one and why.

2. Do you think every living thing contains water and how much?

How living things use water
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This art activity involves creating a large circular collage (or brainsto
tivit . rm) to show how all living thi
use water in drfferent ways for their own physical and social needs. To begin the activity stJ‘cjgentsn'gs
:i/;evas are ac::gs::iered. As the glue dries, students consider and select pictures to illustrate how other
e forms places and people beyond the boundaries of the school enviro
physical and social needs. RS

You will need
A2 sheets of newsprint.

Large collection of magazines, photographs, drawings, diagrams and t 2
and places using water, e ables showing people

Scissors, glue, crayons or felts.

1. Ir? the centre of a large (A2) sheet of newsprint paper, create a collage of
pnctu,’es or carry out a group brainstorm to list as many examples as
possible of what children (or young people) like to use water for.

2. Around the centre collage of pictures or ideas, create an outer layer
showing what other life forms like to use water for. For example, "Animals
in the sea”; “Animals on the land” and “Plants”.

3. Around this, create a third layer, a collage of pictures or a list of all the
ways the school environment uses water.

4. The fourth and last layer of your collage will need to show what people
and places in the wider environment might need water for. For example
farmers, factories, ports, surfers, orchards, power stations, rafting '
companies, fishers.

5. Using four coloured dots (one for each layer), mark which things you

consider are particularly important uses (based on needs rather than
wants).

1. Did people have different ideas about what was imp  ortant?

2. What happens when lots of people want to use the same water for different things?
3. Are there any ways that you or | affect the quantity or quality of water available?

4. Are there any issues about water that affect your school or wider environment?

5. Can you identify ways to reduce the quantity of water being used in the school?

6. Can you identify ways to improve the quality of water in and around your school?

7. Who else in your community plays a role in improving the quality of water?

Stormwater and W astewater
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There is an important difference here that we need to get clear....stormwater flows

to our waterways UNTREATED, whilst wastewater flows to the sewage treatment
plant to get TREATED. You can see this in the picture below:

Wastewater

, " — ‘treatment plan:
L'y a
. >
e NS
. -

— )
i /
‘ -
hoon e
= \/ Stormwater g

: Wastewater

Draw a flow diagram that shows the journey stormwater takes from a road into
a stream, lake, beach or harbour.

Draw another flow diagram to show the journey wastewater takes from hand
basins in the school toilets to a sewage treatment plant.

Class br ainstorm

Have a brainstorm in your class about what things you think are polluting stormwater
drains in Whangarei. Write your ideas in the space below:
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Complete the following statements:

| only drain rain means. ............
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If pollutants go down the stormwater drains..............cceeeevvenenne

Let's evaluate...
Read the following statements and circle the opinion that best describes how you feel
about the sta tement:
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1. Motor vehicle use is the major cause of stormwater pollution.
Strongly disagree

Disagree

Not sure

Agree

Strongly agree

=A =4 =4 a4 =

2. It's OK to wash your car on the road outside your house.
1 Strongly disagree
1 Disagree
1 Not sure
1 Agree
1 Strongly agree

3. Stormwater p ollution is the Northland Regional Council's problem  d not ours.
1 Strongly disagree

1 Disagree

1 Not sure

1 Agree

1 Strongly agree

4. It doesn't matter if we only put small amounts of waste down the stormwater

drains.

1 Strongly disagree
1 Disagree

1 Not sure

7 Agree

1 Strongl y agree

What is a catchment area??

A catchment is an area of land which collects rain. It is bounded by hills or
mountains. Almost everyone lives in a catchment area.
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Rain that falls onto hard concrete and asphalt surfaces flows off into the gutt ers and
underground stormwater drains and into streams that join and flow out to the sea.

Rain that falls onto grassed or un -vegetated areas partly soaks into the ground.

Catchments vary in size from large, such as the Waikato River which stretches from
Taupo to Pukekohe, to tiny areas of only a few hectares.

Most of the Whangarei District is part of one big catchment that drains into streams
and eventually, the Whangarei Harbour. This large catchment is made up of smaller
catchment areas as seen in the map below:

‘? -
Far North District

Kaipara District

Make your own catchment map
Look at a map of your area and then go for a walk outside to look for higher land or

ridges that form your catchment boundaries. Use this information to make your own
classroom catchment map at school.
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While y ou're walking around, look for stormwater drains and think about where they
could flow to (are there any streams nearby?). Mark streams on your catchment map.

Record any rubbish , dirt, oil or oily sheen that you see that might wash into the
stormwater drains and, if you can, where the stormwater pipe flows into the natural

waterway.

Show on your map where the stormwater in your area goes and how it gets into the
harbour.

Questions:

1. How much and what kind of rubbish was found in and around the stormw  ater
drains?

2. What other things might be washed into the gutters from the roads?

3. What about the pollutants we can't see? What are these and where do they
come from?

Homework...
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Complete this activity at home (no excuses!)
Draw a floor plan of your house and section.
Show where all the drains run under the house and off the section.

Colour code the drains to clearly show where wastewater is going and where
the stormwater drains are nearest to your house,

Talk to your family (and [ or neighbours) about where your stormwater drains
go. If possible, follow the path from the stormwater drains to the place where
this water is discharged.

== Vi J Draw a map showing the
‘&W—A—L stormwater journey from

your street to where
it is being discharged.

—
—S>—&

Did you know...

1 Any time we let something other than rain wate  r flow down a stormwater drain,
we are causing pollution.

1 Many of the things that cause the most serious pollution of stormwater are
invisible, or very hard to see.

1 It'sillegal to allow oil, paint, detergents and other wastes into stormwater
drains.

Her e's a list of pollutants often found in our stormwater as it is discharged into
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streams, beaches and harbours. Discuss and record how you think these pollutants
get into the stormwater.

How do they get into stormwater

Rubbish such as drink
cans and plastic bottles,
plastic bags

Paint

Food wastes

Animal faeces

Soil

Lawn clippings,
garden rubbish,
rotting plant material

Herbicides, pesticides,
garden fertiliser

Grease and oil

Chemicals

Air pollution

Heavy metals e.q. zinc
and copper cadmium
from cars

Soapy water (detergent)

Paper

Bits of rubber
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