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Welcome to Rivers and UsWelcome to Rivers and UsWelcome to Rivers and UsWelcome to Rivers and UsWelcome to Rivers and Us
Rivers and Us is a programme for schools designed to help teachers and students
investigate the water that surrounds them.  It deals with how people use water and
the effect of this use on water quality.  We all need and use water as it forms the
basis of life.  Therefore healthy water is important for all living things.

This teaching unit explores how water is important to us, where our water comes
from and how it flows through the water cycle.  We also investigate how the use of
land and water can affect water quality and quantity.

This unit includes a site visit to help students determine the health of their own local
stream and examine the impact of land and water use on it.  Environment Waikato
can support your water-monitoring programme with the appropriate equipment.

Environment Waikato is responsible for ensuring that the many uses of water are
managed so that it is available for generations to come.  Environment Waikato
regulates the use of surface, geothermal and ground water for domestic, industrial,
agricultural and horticultural uses.  It also regulates the discharge of waste products
into water.  This helps ensure that water quality and quantity are protected for
healthy aquatic ecosystems and future human use.

However regulation alone cannot achieve this.  Environment Waikato uses
environmental education as a tool alongside resource management tools, such
as regulation and incentives, to help sustainably manage the water resources of
the Waikato.

We encourage you and your students to take up the challenge of learning about the
environment, how we affect it and what things we can all do to make a difference.

Please contact our Programme Co-ordinator (Schools) on 0800 800 401 if you
need further information or would like to carry out your own stream study.

Barry Harris
Chief Executive Officer
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The Rivers and Us resource unit is an
environmental education unit designed
for levels two to four that focuses on the
relationship between people and water
resources in the Waikato Region.  As an
environmental education unit it seeks to
encompass all the facets of
environmental education as outlined in
the “Guidelines for Environmental
Education in New Zealand” (Ministry of
Education, 1999).

In this unit there are elements of the key
dimensions of environmental
education:
• Education in the environment - using

field studies and other outdoor
activities for increasing knowledge
and skill development;

• Education about the environment -
providing information about
environmental phenomena and
processes and;

• Education for the environment -
activities directed at influencing
environmental outcomes.

Integrated throughout the unit are the
five key aims of environmental
education:

• Awareness and sensitivity to the
environment and related issues;

• Knowledge and understanding of
the environment and the impact of
people on it;

• Attitudes and values that reflect
feelings of concern for the
environment;

• Skills involved in identifying,
investigating, and problem solving
associated with environmental
issues;

• A sense of responsibility through
participation and action as
individuals, or members of groups,
whanau, or iwi, in addressing
environmental issues.

What is the Rivers and UsWhat is the Rivers and UsWhat is the Rivers and UsWhat is the Rivers and UsWhat is the Rivers and Us
Resource Unit?Resource Unit?Resource Unit?Resource Unit?Resource Unit?

Environmental education in New
Zealand also examines the concepts of
interdependence, sustainability,
biodiversity, and personal and social
responsibility for action.  These
concepts underpin many of the issues
that are discussed in this unit and
highlight how our actions often upset
the natural balance in the environment.
The unit also investigates how our
actions might need to change if we are
to live in balance with nature.

Environmental education is an
investment in our future.  It is widely
recognised that successful
environmental education achieves long-
term changes in knowledge and
attitudes, develops strong
environmental ethics and encourages
environmentally responsible behaviour.

Because environmental education is
about people making a difference to
the world that we live in, the processes
and methods used to teach the key
ideas in this unit will have a major
influence on the attitudes and
behaviours that students develop.
Using a hands-on, action-oriented
approach allows students to be involved
in a style of learning that encourages
creative and critical thinking, open
questioning and long-term
understanding of issues and concepts.
This unit also deals with local relevant
issues related to water use and water
quality and contains up-to-date,
scientifically correct information.

As a result this unit incorporates
knowledge objectives from the seven
essential learning areas, many of the
essential skills, attitudes and values
outlined in the New Zealand Curriculum
Framework.  Being multi-levelled, the
unit is suitable for composite classes
and can be adapted for use with level
five students, up to year 10.
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Environment Waikato (the Waikato
Regional Council) is responsible for the
sustainable management of the
Region’s natural and physical resources.
The best means of achieving this is with
the understanding, co-operation and
partnership of the people who live in
the Waikato.

Environment Waikato’s role in
managing the water resources is mostly
concerned with the issues related to
people’s use of water and the impact of
different land uses on water quality.
Human activities, such as farming,
forestry, horticulture, industry and
towns, can have adverse effects on
water quality and flow of the water in
our rivers, streams, lakes, aquifers
(underground water sources) and
estuaries.  It is the long-term cumulative
effects of these land uses that pose the
biggest threat to our waterways.

Why is Environment Waikato involved
in Environmental Education?

As the population and development of
the Waikato increases, so too will the
intensity of land use and its impact on
the environment.  Increased stocking
rates, septic tank density, traffic density,
proportion of sealed surfaces, use of
herbicides and pesticides and forest
harvesting regimes may all contribute to
increased future water quality and
quantity problems in the Waikato.

Environment Waikato aims to manage
the water resources in the Waikato in a
sustainable way for the social, cultural
and economic well-being of present
and future generations in the Waikato.
Environmental education is the principal
non-regulatory means by which Council
implements its policies to achieve these
environmental aims.

t
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This unit is focused around a natural
resource and therefore requires that
students become familiar with the
natural cycle of water, commonly known
as the water cycle.  All opportunities
should be taken to refer students back
to the impact activities and land uses
have on the water cycle.  The Photocopy
Masters provide a visual version of the
water cycle, but it is strongly
encouraged that a large version of the
water cycle be constructed for
classroom use during this unit, either as
a mural or a model.

The first two chapters of this unit are
designed to help students explore the
water cycle and how water flows.  The
following two chapters explore through
photographs, abstracts and data the
issues that arise from people’s use of
water and land.  Information for
teachers about these issues can be
found on pages 13 - 22.  The unit urges
learning to continue in the environment
by investigating how water is used in
your local area and investigating the
water quality of a local waterway.
Using all the information gathered
during the unit, while involved in
education in the environment, (Chapter
5 of this unit) and through independent
investigations, students are then asked
to assess the water in their area and
plan and implement appropriate
action to alleviate any stress on
water resources.

Each chapter opens with an Explore
section that encourages teachers and
students to begin thinking about the
theme for that chapter.  Within the
chapter there are separately numbered
activities entitled Learn and concluding
with a Reflect section.  This encourages
critical thinking of how that activity
contributes to the overall aim of that
chapter.  It also allows time to discuss
and absorb new concepts that may
have arisen.

How to use this unit
The tasks are only suggestions and
cover a wide variety of learning
strategies including reading, discussing,
role play, debate, design and
construction.  As there are a large
number of issues covered in this unit it is
suggested that teachers select issues
that relate to water in your area.
Answers given to questions (in italics)
are there as prompts.  If students have
further questions check Environment
Waikato’s website www.ew.govt.nz. A
class letter may address any final
burning issues.

The ultimate aim of this unit is to help
teachers and students action
environmental improvement and/or
protection.  Environment Waikato is
keen to acknowledge schools that are
active in action for the environment and
to support them in their endeavours.  If
your students are actively involved in
environmental improvement, please let
us know so that we can celebrate your
achievements with you.  You can
contact us on Environment
Waikato’s Freephone
0800 800 401.  Equipment to help
with work in the environment, especially
the ideas covered in Chapter 5 can be
borrowed from Environment Waikato.
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Water in the Waikato RegionWater in the Waikato RegionWater in the Waikato RegionWater in the Waikato RegionWater in the Waikato Region11111

1   Much of this information is taken
from the Waikato State of the
Environment Report, 1998
produced by Environment
Waikato.  All efforts have been
made to ensure that the
information presented here is
accurate at the time of printing.

In times gone by, rivers, streams, lakes
and wetlands contributed significantly to
the diet of Maori, and still provide food
resources for everyday use as well as
kai hakari - special meals tradionally
offered to guests or shared at significant
events.

Waterways are also a place for aquatic
plants and animals to live, including
some rare and threatened species.
Examples of rare fish include the giant
kokopu and the short-jawed kokopu,
and rare plants include a bladderwort
species which gains nutrients by
trapping aquatic invertebrates in its
bladders, and the world’s smallest
vascular plant Wolffia
australiana,
both of which
live in peat
lakes.

There are
many
conflicting demands placed upon our
waterways.  Our rivers are used for
hydro-electricity, water supply, waste
treatment, flood control and recreation
such as fishing and boating.  These
activities can take a toll on the
environment, often reflected in
decreasing water quality.  This can have
consequences for the health of people,
and for the plants and animals that rely
on these areas for food and habitats.

The watery landscape of the Waikato
has changed dramatically since
European settlement.  Changes are due
largely to drainage and flood
protection, vegetation clearance, the
impacts of stock and feral animals,
urban development and roading, and
industry and power generation.

Waikato taniwharau,Waikato taniwharau,Waikato taniwharau,Waikato taniwharau,Waikato taniwharau,
he piko, he taniwha,he piko, he taniwha,he piko, he taniwha,he piko, he taniwha,he piko, he taniwha,
he piko, he taniwha.he piko, he taniwha.he piko, he taniwha.he piko, he taniwha.he piko, he taniwha.
(Waikato of the hundred taniwha,
at every bend a taniwha).

There are more than 16,000 km of
rivers and streams in the Waikato
Region, several vast lakes and
wetlands, and a myriad of smaller
water bodies.  Water is one of the main
forces shaping our land, as can be seen
in the historic pathways of the Waikato
River left as remnant peat lakes, in the
river terraces and rich soil deposits of
the Waikato basin, and in the power
and majesty of the Huka Falls.  Perhaps
more than any other part of New
Zealand, the Waikato is a watery
landscape.  We have the longest river
(Waikato 425km) and the largest lake
(Taupo 622km2), 80% of the country’s
geothermal systems, world renowned
wetlands (Whangamarino and
Kopuatai) and crystalline springs
feeding rivers like the Waihou - water
so good it is bottled and sent overseas.

Maori have strong cultural, traditional
and historic links with these wetlands
and inland waterways.  Freshwater
resources are spiritually significant and
closely linked to the identity of the
tangata whenua (people of the land).
Respecting waterways is an important
part of performing the guardianship or
kaitiakitanga role for Maori.  Before
Europeans arrived, major settlements
were sited beside waterways, the
principal means of transport in this
area.  This is reflected in the well-known
Waikato whakatauaki about the many
chiefs living along the river:

80 % of rural supplies

for water in the

Waikato Region are

from ground water



Rivers and Us: A Teachers’ Resource Environmental Information14

Clean water is vital for both ecosystems
and our economy, so Environment
Waikato measures the water quality every
month at 10 sites on the Waikato River
and 100 other river and stream sites in
the Waikato.  The stream habitat value of
198 river and stream sites is also
surveyed to assess its suitability for the
plants, insects, fish and other animals
that make up stream life.

These surveys test the water for
ecological health (the ability of the
waterway to support plants and animals),
and the suitability for human use such as
swimming and general water supply.
Many factors affect water quality,
including:
• the geology of a stream - what the

bottom or substrate of the stream is
formed from;

• the surrounding land cover, soil types
and activities carried out on the land;

• topography - the steepness of
surrounding land;

• the source - how much it is fed by
overland flow, or water from springs
and wetlands;

• flow - affected by rainfall, catchment
vegetation and soil, and by water
removed;

• inputs such as runoff from the land,
stormwater or discharges from
industry;

• the plants and animals that live in the
stream and can change conditions
within it (for example, introduced koi
carp stir up sediment on the bed
making water muddy).

Indicators ofIndicators ofIndicators ofIndicators ofIndicators of
water qualitywater qualitywater qualitywater qualitywater quality
Aquatic macro-invertebrates  are the
insects, snails, worms and crustaceans
that live in water.  Because some have a
higher tolerance than others to pollution,
invertebrates can be used to indicate the

health of a waterway.  In general,
mayfly, stonefly and caddisfly larvae are
all associated with streams that have a
high quality habitat, for example the
headwaters of a cool, forested stream
with a rocky bottom.  Snails, fly larvae
and worms are found in more polluted,
muddier and warmer streams, usually
in the lower part of a catchment and
often associated with urban areas or
agricultural development.

IdentifyingIdentifyingIdentifyingIdentifyingIdentifying
pollution sourcespollution sourcespollution sourcespollution sourcespollution sources
An industrial discharge (end-of-pipe, or
‘point source’ pollution) is relatively
easy to monitor for pollutants on site.
But in-stream water quality testing
gathers information on the effects of
less visible, ‘non-point sources’ of water
pollution.  These include stormwater,
nutrients and sediment from farmland
that are washed into waterways by
rainfall, or seep through the soil into
ground water and can run
underground to reach surface
waterways.

This unit focuses predominantly on
these non-point sources of pollution,
as the point sources of water pollution
and water removal or abstraction are
regulated by the Resource
Management Act (1991).  This means
that any discharge into water or any
major take from a natural waterway
(including ground water) can only occur
once a resource consent has been
approved by Environment Waikato, the
Regional Council.  The Resource
Management Act (1991) requires any
user of a resource to maintain the
quality of the resource.  While industries
use water to help them run their
business, they have strict conditions
with which they must comply.  Water
that is used on site must be treated
before being returned to a waterway.

Monitoring Water QualityMonitoring Water QualityMonitoring Water QualityMonitoring Water QualityMonitoring Water Quality
in the Waikato Regionin the Waikato Regionin the Waikato Regionin the Waikato Regionin the Waikato Region

Filthy water cannot

be washed.

 West African Proverb
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Water quality has improved as raw
sewage and industrial effluent is no
longer being poured into our rivers, but
it is not as pristine as it was before
large-scale land development occurred.
While the headwaters of our streams
and rivers are generally clear and
clean, our lowland waterways are in
worse shape and are often not of an
acceptable standard for swimming.
This is due to the high counts of faecal
bacteria, mostly as a result of animal
waste (though there is also treated
sewage effluent present in some rivers).

Water clarityWater clarityWater clarityWater clarityWater clarity
Water clarity is another problem for
recreation, as it is unsafe to swim in
rivers where you cannot see the bottom.
Water clarity is affected by several
factors:
• sediment (small particles of soil

washed into rivers usually from
erosion);

• algae which occurs naturally in
streams but grows quickly in water
that is enriched with agricultural
nutrients;

• where there is slow flow (e.g. as a
result of the hydro-dams).

The average New Zealand

household uses 200,000 litres of

water a year. Half of this is in the

bath, shower and toilet.

Water quality in our streams and rivers
is generally suitable for the plants and
animals living in them, but often there
are other limiting factors.  These
include:
• insufficient shade to keep the

water cool;
• the lack of leaf litter and woody

debris when tree cover has been
removed to provide habitats and
food;

• not enough wetland habitat, and;
• the inability of fish and eels to

migrate upstream to their adult
habitat if their path is blocked by
dams or overhanging culverts.

Water quality in peat lakes is
deteriorating as they tend to be
collecting points for the runoff of
sediment and nutrients from some of
our more intensively used farm lands.
While the water quality in Lake Taupo is
currently still very good, there is a threat
to water clarity due to nitrogen entering
the Lake from the surrounding land,
mostly through ground water.  The
nitrogen increases the growth of
small plants in the water, thus reducing
the clarity.

Water quantityWater quantityWater quantityWater quantityWater quantity
Most of our rivers have a sufficient
quantity of water, though there is
pressure on some streams in
horticultural and dairying areas where
demand for irrigation is growing.
Sometimes the problem is too much
water, resulting in flooding.  During
prolonged heavy rainfall, some areas
are deliberately flooded to protect other
land (this is known as floodway
operation). An example of this is the
Rangariri Spillway on State
Highway One.

The State of WaterThe State of WaterThe State of WaterThe State of WaterThe State of Water
Resources in the Waikato RegionResources in the Waikato RegionResources in the Waikato RegionResources in the Waikato RegionResources in the Waikato Region

97% of the world’s

water is in the sea

(2% of this is ice)
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Other areas are protected by drainage
and stopbanks, but this has had
impacts on habitat by reducing the
amount of wetland and extent of lakes.

How We Use WaterHow We Use WaterHow We Use WaterHow We Use WaterHow We Use Water
and the Impacts thisand the Impacts thisand the Impacts thisand the Impacts thisand the Impacts this
Can HaveCan HaveCan HaveCan HaveCan Have
We have many day-to-day interactions
with water, some of which have impacts
on the state of our waterways.  Use this
information in conjunction with the
water cycle (see Photocopy Master 1)

Drinking waterDrinking waterDrinking waterDrinking waterDrinking water
Clean drinking water is essential to our
survival.  All water in the Waikato
Region has to be treated before it can
be used for municipal supply.  There
are very few areas left where water is
safe to drink directly from its source
without first being treated.  In Hamilton,
water is taken from the Waikato River at
the average rate of about 64 mega
litres per day.  The water requires
several stages of treatment before it can
be used safely.  This treatment process
is costly, and the more treatment
required, the greater the cost.

61% of the human

body is water

90% of the human

brain is water

80% of human skin

is made up of water

Many people now choose to filter the
water that comes into their homes or
buy bottled water.  This is a consumer
choice possibly motivated by issues
surrounding water quality and good
health - people like the convenience of
having water that they know is safe to
drink and is good for them.  With this
though, other social and economic
issues arise.  Such businesses provide
employment and income.  But what
happens to the additional waste created
from filters, disposable cups and
bottles?  What about those who cannot
afford filtered or bottled water?  How
high a standard should our public
drinking supply meet and who should
pay this cost?  Considering the balance
between all these issues throws light on
the ways water affects our lives.

j
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Waste water disposalWaste water disposalWaste water disposalWaste water disposalWaste water disposal
All household waste from pipes
connected to our homes and schools
goes either to the waste water (sewage)
treatment plant or in rural areas into
septic tanks.  A small percentage of
people have composting toilets and
alternative grey water systems.  Once we
have used water it must be treated
before being returned to the
environment.  Like water treatment for
supply, this process has a cost, and the
more water we use in our houses, the
more water there is to treat.  Although
the water is considered ‘safe’ as
bacteria levels have been greatly
reduced, once it is returned to the
environment it is usually considerably
altered.  The additional nutrients that are
not filtered out (such as phosphate in
faeces and detergents, and nitrogen in
urine) may increase the growth of plants
in waterways and this can lead to
eutrophication.  Eutrophication is where
high nutrient levels in a water body
cause rapid growth of plants (such as
algae and water weeds).  As these plants
die, micro-organisms break the plant
material down, using oxygen in the
process.  This can result in such low
oxygen levels in the water that fish
cannot survive.

There are a number of conservation
measures that we can take in our
schools and homes to help reduce the
amount of water that is treated.
• Ensure taps are not leaking.
• Only run the water when necessary,

for example do not leave the water
running while you brush your teeth
or wash the vegetables.

• Wash full loads of washing
and dishes.

• Water the garden in the mornings or
the evenings when it is cool.  Ensure
that the water is going on the garden
and not running down the driveway
(drip systems are more efficient than
sprinklers).

• Mulch the garden so less watering is
required and plant plants that are
suited to the habitat.

• Take a shower - it uses less water
than a bath.

• Use the half-flush button on your
toilet, or put a brick in the cistern so
it takes less water to flush.

StormwaterStormwaterStormwaterStormwaterStormwater
Stormwater drains are designed to
drain water away from buildings and
sealed surfaces such as roads, into
natural waterways.  This water is not
treated and any chemicals, dirt, oil,
detergents, litter, and animal faeces
that are on the surface can be washed
down into the waterway.  All of these
can have a significant impact on the
quality of water.  Paint, left over
chemicals, oil and other poisonous
substances should be returned to the
place they were purchased from or
disposed of safely at a transfer station.
They should never be emptied down
the drain.  Vehicles should be washed
on the grass, not on the road or in
driveways, as grass helps to filter
detergents and reduce the amount
entering waterways.

Power generationPower generationPower generationPower generationPower generation
People use electricity every day.  We
make choices about the amount of
electricity that we use in our homes,
schools and businesses and this drives
the demand for electricity.  When the
consumer demand for electricity rises,
water is used to generate electricity,
either through the hydro-dams or
through burning gas at Huntly where
water is used as a coolant.  Both of
these types of electricity generation
affect the Waikato River.  At Huntly, the
warm water is released back into the
river and can cause the water
temperature to rise, affecting nearby
river life.

Water is also a key

component in many

industrial processes.

As an ingredient in

the brewing

industry, as a

coolant in the steel

making process, or

as a power source in

the generation of

hydro electricity.
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When electricity is generated from
hydro-dams, the level of the water in the
hydro-lake decreases and the level of
the water in the river increases.  This
fluctuation 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.  Yet
we make the decision to use and
demand the right to have access to
cheap reliable electricity.  Compared to
other sources of electricity generation,
hydro-power is relatively cheap and
efficient and doesn’t contribute to global
warming through carbon dioxide
release.  But new hydro-development
disrupts river systems, causing flooding
upstream and blocking the migration of
eels and fish which need to travel up
and down to complete their life cycle.
What level of ‘resource use’ do we want
to tolerate in order to have this access to
electricity?  Are we prepared to reduce
the amount of electricity we use in order
to maintain water levels and
temperature in the Waikato River, and
prevent the need for new hydro-
developments?  How much electricity we
use and the times that we create the
demand are issues that we should all
think about.

RecreationRecreationRecreationRecreationRecreation
We love to live beside and have access
to water for swimming, fishing, boating
and other water sports.  However, once
again these activities can have impacts
on water.  Litter, boat fuel pollution, and
the introduction of exotic plants and
animals have contributed to the slowly
decreasing number of places that we
can safely enjoy these activities.
Individual responsibility for ensuring that
boats are well maintained, litter is
disposed of appropriately and plants
and animals are not transferred on
propellers between waterways are some
of the ways that waterways can continue
to be our playgrounds into the future.

It takes about 4 litres

of water to make a

small can of coke

Adults need 2.5 litres

of water a day in

food and drink

How We Use LandHow We Use LandHow We Use LandHow We Use LandHow We Use Land
and the Impacts thisand the Impacts thisand the Impacts thisand the Impacts thisand the Impacts this
Can Have on WaterwaysCan Have on WaterwaysCan Have on WaterwaysCan Have on WaterwaysCan Have on Waterways

The following issues are about decreasing
water quality from activities related to how
the land is used.  Many land use activities
can result in negative impacts on
waterways as the activity continues over
time.  Often this is a cumulative affect and
not caused by any one land user or
property, but added together they have a
significant impact.

Removal of natural land coverRemoval of natural land coverRemoval of natural land coverRemoval of natural land coverRemoval of natural land cover
Only 26% of the Waikato Region remains
in indigenous vegetation.  Native forest
allows water to infiltrate naturally.  Water is
taken up by the trees, and then released
slowly, reducing the risk of flooding.  The
roots of trees stabilise stream banks and
provide good hiding places for insects and
fish.  Shade from the trees keeps the water
cool for animals in the stream, and the
insects, leaves and logs falling into the
water provide food and homes for stream
life.  Leaves also fall on the ground and
build up a ‘litter’ layer which is a good
filter for water running off the land, slowing
it down and settling out the sediment
before it gets to the stream.  The water that
enters streams from native forests is
generally cool, clear and safe for
swimming, and requires less treatment for
drinking.  So it is helpful to retain or restore
tree cover to stream banks and headwaters
to protect soil, regulate water flow, provide
good habitat and buffer run-off from the
land.  Stands of native trees can have a
covenant placed on them to protect them
from ever being felled.

Dairy shed effluentDairy shed effluentDairy shed effluentDairy shed effluentDairy shed effluent
In the past, effluent from dairy sheds was
discharged straight into waterways.
Through the Resource Management Act
(1991) this no longer occurs as effluent
must be either treated in ponds or irrigated
back onto the land.  Landowners are now
encouraged to irrigate effluent, as this uses
the soil to filter the bacteria and also allows
the pasture to benefit from the nutrients.
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impacting on the plants and fish.
Sediment settles on the stream bed
between rocks and reduces the different
places that invertebrates can live.  High
sediment levels will also increase the
amount of treatment required for
drinking supply.  Stream banks and
steep slopes should be well vegetated to
prevent erosion.  Some steep areas may
be better retired from grazing and
planted in a timber crop or left to
regenerate into native bush.  Planting
crops in rows across a slope rather than
down, leaving crop stubble on the
paddock, cultivating as little as possible
and maintaining a healthy soil with lots
of organic matter will help to prevent
erosion in a cropping situation.

Land drainage and floodLand drainage and floodLand drainage and floodLand drainage and floodLand drainage and flood
protectionprotectionprotectionprotectionprotection
Where we want to use the land for
farming or for houses, we often need to
ensure that water is directed away from
the land we want to use after rainfall, to
prevent flooding.  We dig drains, build
stopbanks, and lower the level of
wetlands and peat lakes - some of our
most productive farmland was
developed this way.  In some cases,
water is continuously pumped out of
drains to the other side of stopbanks to
maintain dry land within the stopbank
area which would otherwise go under
water.  Drainage of the Waikato basin
and Hauraki plains has dramatically
changed the landscape, with entire
lakes  disappearing, wetlands drying
out and rivers confined to their channels
rather than spreading over a floodplain.

However, there is potential for bacterial
and nutrient runoff into streams,
especially during heavy rain or when the
ground becomes saturated.  Runoff can
also occur from effluent ponds that are
too small.  This runoff can make
waterways unsafe for swimming and
drinking.  To protect waterways,
sufficient-sized ponds are needed, or
irrigators must be shifted regularly and
effluent applied to enough land area.  If
the ground is saturated an alternative
form of disposal is needed such as
temporary ponds.

Stock access to waterwaysStock access to waterwaysStock access to waterwaysStock access to waterwaysStock access to waterways
There are a number of issues
surrounding stock having access to
waterways.
• Trampling and erosion of the banks

and removal of bank vegetation.
• Stirring up of the stream bed and loss

of habitat for stream animals.
• Bacteria entering streams directly

through faeces and dead animals.

This can make streams unsafe for
swimming and drinking, increase the
amount of sediment entering the stream
and decrease the water clarity.
Alternatives are to provide stock with
drinking troughs and fence the stream.
Planting the banks will help restore the
stream habitat for water life and create
wildlife corridors for terrestrial life.

Erosion from agricultureErosion from agricultureErosion from agricultureErosion from agricultureErosion from agriculture
and croppingand croppingand croppingand croppingand cropping
Erosion has a number of causes but the
impact is the same - precious soil enters
a waterway and is eventually washed
out to sea.  Bare soil exposed by
cultivation, overgrazing, slips on steep
land, or stream bank trampling is
particularly susceptible to being washed
into streams and rivers during rain.  This
reduces the clarity of waterways,
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Only 1% of the original wetlands remain
in the Hamilton basin.  Wetland loss has
meant severe habitat reduction for  fish
such as eels, and for some of our rarest
plants and animals which need wetland
habitat.  When we lose wetlands, we
lose the ‘sponges’ and ‘filters’ of our
landscape, as wetlands retain rainwater
and reduce flooding downstream, they
also remove soil and nutrients from
runoff.  Retaining our remaining
wetlands, excluding stock and removing
exotic species such as willows so that
native plants can recover will help us
retain the character of our Region and
improve the quality of our other
waterbodies.

Overdrawing waterOverdrawing waterOverdrawing waterOverdrawing waterOverdrawing water
Many of our rivers have plenty of water
in them, but in some places we are in
danger of taking too much water out of
streams, rivers and ground water
resources.  When this happens, the
water temperature can rise making it
too hot for stream life, stretches of
stream may dry up so animals cannot
move from place to place and
recreational values diminish.  In some
ground water aquifers near coastal
settlements, over-abstraction (removal)
causes seawater to enter the ground
water reserve.  There is an increasing
demand for irrigation water as
horticulture and dairy production
become more intensive, and this creates
pressure on some water resources.  We
need to be careful that any water taken
out is used efficiently, so that there will
be enough to go around for everyone
and for stream life too.

It takes about 200 litres

of water to make

one newspaper

About 50,000 litres

of water is used in

making a car

Intensive stocking, fertiliserIntensive stocking, fertiliserIntensive stocking, fertiliserIntensive stocking, fertiliserIntensive stocking, fertiliser
and pesticide useand pesticide useand pesticide useand pesticide useand pesticide use
Fertiliser and some pesticides are used to
achieve the high agricultural production
in our Region, but sometimes they are
applied too heavily or too near streams.
When this happens, they can drift into
waterways (when topdressing) or run off
in a heavy rainfall, either carried by the
water or attached to soil particles.  More
fertiliser also means more grass growth,
and  when the grass is consumed by cows
the nitrogen in the grass is concentrated
in the cows’ urine.  This results in more
nitrogen being deposited on the paddock
via the urine than the pasture can take
up, and often the surplus nitrogen is
washed down into the shallow ground
water.  There it may threaten the quality
of underground drinking water supplies,
or move under the ground to emerge in
surface water such as streams and lakes.
Some of these effects can be reduced by
not applying agri-chemicals when rain is
forecast or near streams, and by applying
fertiliser in smaller amounts so grass or
crops can take it up.  Keeping a planted
buffer on the edges of the paddock also
helps filter the soil and fertiliser running
down hill into waterways.  Where there
are wetlands and springs, protecting
them from stock and not draining them
helps them to perform their nutrient
stripping function and purify the water.
But in some areas like around Lake
Taupo, the soil is so porous that the
nitrogen is carried directly to the lake, so
the only solution is to have less fertiliser
and less stock on the surrounding land.
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Sealed surfacesSealed surfacesSealed surfacesSealed surfacesSealed surfaces
Sealed surfaces such as roads, buildings
and carparks prevent water from
filtering into the ground naturally during
rain.  Increased volumes of water flow
to rivers during rainfall through
stormwater systems, sometimes
overloading them and resulting in
flooding.  The stormwater systems will
pick up any pollutants and litter on the
streets and carry them into waterways.
We can reduce the sealed surfaces
around us by using materials that will
allow water to filter naturally such as
gravel, bark, shells or pavers with gaps
between them, or by maintaining grassy
or treed areas.

Road works and subdivisionsRoad works and subdivisionsRoad works and subdivisionsRoad works and subdivisionsRoad works and subdivisions
Road works and the building of sub-
divisions expose soil and make it
susceptible to runoff and erosion.  The
sediment, oil and grease can all run off
into waterways, reducing the clarity of
the water and degrading habitats for
animals to live in.  The heavy machinery
compacts the soil, preventing water
from infiltrating naturally during rain.
Culverts are used in roading to cross
small streams. If the lower lip of the
culvert overhangs above the stream this
may present a barrier to fish trying to
migrate upstream.  (Many New Zealand
native fish must migrate to and from the
sea to complete their life cycle).  All of
these activities need careful design and
management to create minimum
impact.  Sometimes sediment traps can
be used to stop the soil from entering
the waterway, and replanting quickly
will help reduce runoff.  Culverts can
be designed to bed down at stream
level and not create a barrier to
migrating fish.

When the well is dry,
we know the worth of water.
Benjamin Franklin (1706 ––––– 1790)

Balancing up the issuesBalancing up the issuesBalancing up the issuesBalancing up the issuesBalancing up the issues
The issues outlined here have arisen
through our choices and demands to
make our lives more comfortable.  We
can blame others for polluting
waterways, yet we often rely on the
products that come from the businesses
that we see to be the cause of pollution.
For example, most people in the
Waikato enjoy high quality dairy
products and are able to drive to work
each day on well sealed roads.
Environmental education is about
exploring issues from many points of
view and recognising that people must
learn to live in balance with the
environment.  There are many other
issues that have not been specifically
outlined in this unit of work.  You are
encouraged to investigate what the
issues are for the waterways in your
area and determine what impacts
activities might be having on the
environment.  Environment Waikato’s
website provides further information
about the issues and quality of water in
the Waikato Region www.ew.govt.nz.
Most importantly, people need to find
the balance in which to live, work and
play in the environment so that future
generations are able to share the
privileges we have enjoyed with respect
to the water.

1
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Waikato Water FactsWaikato Water FactsWaikato Water FactsWaikato Water FactsWaikato Water Facts

• There are more than
100 lakes in the

Waikato Region.

• 75% of the wetlands in the
Waikato Region have gone in the
last 150 years.

• There are 11 animal
and 13 wetland
plant species
under threat, including

two plants that are only found in
the Waikato.

• In the Waikato Region some

680 000 cattle produce

as much waste as 10 million people.

• Ground water makes up about
90% of the fresh water in the
Waikato Region.

• Waitbait species have dropped 75%
since the 1930s.

• There are more than 80 separate
discharges into the Waikato River 30
of them are large.  These

discharges
contribute about
5% of all bacteria
in the River.

• Nearly 1600 discharges occur into
tributaries of the Waikato River.

• On average about ¾ of the
monitoring sites for waterways in the
Waikato Region meet standards for

healthy stream life.  Less
than ½ of the sites
meet the standards
for recreation use.


