RIVERS, LAKES AND US Water Quality Education Activity in and around Tūtira Lake
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Welcome to Rivers, Lakes and Us - Water Quality Education Activity in and
around Tūtira Lake, an education resource for Hawke’s Bay schools.
Introduction
The main purpose of this resource is to provide information about Tūtira Lake and the issues
surrounding its water quality. It provides a brief history of the area including early Māori in
the region, Maungaharuru Tangitū as well as the legacy left by Herbert Guthrie-Smith.
This environmental education programme has been designed for students in years 7 & 8 by
the Hawke’s Bay Regional Council and aims to give students the opportunity to:







Know where water comes from and goes to.
How water flows in a catchment and some of the issues associated with decreasing
water quality.
How water can become polluted and some ways to prevent this.
Have an overview of the history and cultural significance of Tūtira Lake
Specific fixes for Tūtira Lake.
Discuss the issues and some solutions.

This resource compliments the conservation week activities that happen at Tūtira in winter.
Students are given the opportunity to visit Guthrie Smith Arboretum, White Pine Bush, Tūtira
Lake and the Pan Pac Whirinaki site. This day culminates with students planting a native tree,
a tradition that started in 1992.
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THIS RESOURCE IS DESIGNED TO BE USED IN TWO STAGES.
Day 1 Section 1 and 2 begins with an in-class visit by an educator. A powerpoint sets the scene then
leads into hands-on activities and discussions. It prepares students with background
information and what to expect for the trip to Tūtira.
Day 2 Sections 2, 3 and 4 – The first stop on the field trip is the Guthrie Smith Arboretum Education
Centre. Students will experience the enviroscape model and see how water falls in a
catchment. They will consider the effects of people, animals and erosion in this landscape.
They will consider the differences and similarities between the rural landscape and the urban
landscape.
They will also see a simple demonstration on how the air curtain (bubbler) is currently mixing
the water in Waikōpiro Lake.
The remainder of the day is spent in the field undertaking hands on water testing using the
NIWA SCHMAK kits. Students will be put into smaller groups and all carry out the same tests.
This may include visits to Opouahi, Waikōpiro and Tūtira Lakes.

Section 1: The Catchment of Tūtira – Overview in class session
Section 2: Activities – In class and at the Guthrie-Smith Education Centre
Section 3: Field Trip – Up to the Lakes and at Guthrie-Smith
Section 4: Outcomes
Section 5: Glossary & A Plan for Tūtira
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1. The catchment of Tūtira
1.1. What do we know about Tūtira Lake
1.2. The Current Situation
1.3. Algal blooms and other pollutants
1.1. What do we know about Tūtira Lake
Tūtira Lake sits at the lowest point in the catchment. Sediment core samples tell us
the lake was formed by landslides that happened thousands of years ago.
The Lake area is 1.79 km² with an average depth of 21 m and maximum depth of
42m.
It is approximately 50 kms from Napier on the main road heading north to Wairoa
and Gisborne. Within the catchment are farms, forests and native bush. The small
settlement includes the school and a store. It is also home to Guthrie-Smith
Arboretum and Education Centre.
For centuries, Māori lived in this area. The lake
was a rich source of kai. The fertile soil provided
good growing conditions for flax, medicinal plants
as well as traditional vegetables. Tangata
whenua would travel from the coast to the
mountains and stop at the lake. Traditional
walkways from Arapaoanui and Tangoio
converged at the lake before heading inland to
the Maungaharuru Range or out towards the
coast. Today there is still evidence of six pa sites
within Tūtira Regional Park.
MAUNGAHARURU TANGITŪ
The hapū of Maungaharuru (the mountain) to
Tangitū (the sea) are Marangatūhetaua (also
known as Ngāti Tū), Ngāti Whakaari, Ngāi Tauira,
Ngāti Kurumōkihi, Ngāi Te Ruruku ki Tangoio and Ngāi Tahu. The hapū are
represented by the Maungaharuru-Tangitū Trust.
Ka tuwhera a Maungaharuru, ka kati a Tangitū,
Ka tuwhera a Tangitū, ka kati a Maungaharuru.
When the season of Maungaharuru opens, the season of Tangitū closes,
When the season of Tangitū opens, the season of Maungaharuru closes.
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GUTHRIE SMITH ARBORETUM
Tūtira Lake was once part of a large farming
station owned by Herbert Guthrie-Smith,
orginally a holding of 60,000 acres
surrounding the lake. Herbert Guthrie-Smith
had a strong conservation ethic and was a
founding member of the Native Bird
Protection Society. He died on 4 July 1940 at
Tūtira. The 810 ha that remained of the
station were left in trust to the New Zealand
public as an educational and recreation
reserve.

BIODIVERSITY
Fish species common in the lake today are, eels, common bully, banded kokopu,
rainbow and brown trout, grass carp, gambusia/mosquito fish and goldfish. It is also
a good habitat for several varieties of bird, not only ducks and swans but fern-birds,
Kereru, Bell birds and Tui to name just a few.
There have been many efforts to improve the lake, including water aeration in the
1970’s, planting forests to reduce erosion and the diversion of the Papakiri Stream.
The aquatic weed hydrilla, is being controlled using grass carp (managed by MPI). In
2017 a new action plan to restore the lake began with Maungaharuru-Tangitū Trust,
Hawke’s Bay Regional Council, landowners and the wider community.

5

1.2. The Current Situation

The lakes have been affected by poor water quality and algal blooms for decades - the
first algal bloom was recorded in 1959. While algae are naturally found in the water,
human influences can cause them to increase rapidly. This is not an overnight
problem, and there’s no single cause. Rain washes soil and nutrients from fertiliser
into the lake from the surrounding landscape. There is also a ‘legacy load’ of soil and
fertiliser nutrients that sit on the lake bed, building up over decades, both reducing
water quality and feeding algal blooms.
These issues aren’t unique to Tūtira Lake, they happen in lakes all over New Zealand
and worldwide, especially hill country lakes.
1.2.1. What causes algal blooms in Tūtira Lake?
Algae grow naturally in the water. They are an important source of food for fish
and small invertebrates. Algae can be in the water column, floating on the
surface and sometimes form algal mats, and grow on rocks.
In Hawke’s Bay waterways we can sometimes see blue-green algae
(cyanobacteria) which can produce toxins. These grow under certain
conditions and can be harmful to people and animals if swallowed, inhaled or
come into direct contact with the skin.
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Algal blooms in Tūtira Lake occur when water temperatures rise. The algae
flourish and grow rapidly thanks to lots of nutrients in the warm water.
Not all cyanobacteria are visible to the naked eye and toxins can linger after the
bloom has disappeared. They are most abundant in rivers and lakes in summer
and autumn.
1.2.2. When pollutants hit our waterways they have the following impact Pollutant and Source
Nitrate and phosphate from agriculture,
industry and urban waste.
Soil erosion can create suspended and
deposited sediment. From the land,
industry and urban waste.
Toxic substances

Impact
Eutrophication or nutrient enrichment
leads to oxygen depletion.
Siltation, degradation of aquatic
habitat.

Chronic and acute toxicity to aquatic
organisms, foul odour and taste,
domestic water not useable.
Metazoa, protozoa, bacteria viruses from Infectious diseases
animal and human wastes
Biodegradable organics from agricultural Oxygen depletion, degradation of
industry and human sewage.
aquatic habitat, foul odours.
Heat from industrial cooling
Stress to ecosystems, change in
aquatic habitat.
Source: Ward and Talbot, 1988
In the enviroscape activity you will see how water, falling in our landscape, travels over fields,
forest clearings, crops, manure, highways, roads, stream banks and lake shore, and will pick up
soil and contaminants, carrying them into our waterways.

1.2.3. Soil Erosion and Farm Run Off
Tūtira Lake is surrounded by hill country. The picture in figure 1 shows the effect of
erosion on the hills surrounding Tūtira Lake following Cyclone Bola in the 1980’s.
Agricultural or farm runoff is water leaving farm fields because of rain, melted snow or
irrigation. This run off can sometimes see excessive amounts of nitrogen and
phosphorus entering our waterways.
More than 50% of the sediment which moves in big storms enters streams and rivers,
leading to sedimentation in plains, lakes and coastal waters.
Tree cover can significantly reduce the amount of soil erosion. Slopes over 25 degrees
need some tree cover to increase slope stability.
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Sustainable management of steep slopes needs lots of trees or much of the soil will be
lost over time.
http://www.hbrc.govt.nz/services/land-management/soil-and-erosion/

Figure 1 Tūtira Lake following a storm in the 1980’s.
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1.2.4. What types of pollution affect the waterways of Tūtira?
Testing the water quality of Tūtira Lake is part of the Regional Council’s monitoring
programme. Water samples are taken all year round and results can be found on the
HBRC website. A monitoring buoy is moored in Tūtira Lake, at its deepest location.
The buoy is designed to measure standard meteorological variables, water column
temperature profile, surface and bottom dissolved oxygen, surface turbidity,
phycocyanin and chlorophyll fluorescence every 15 minutes. A second buoy is also
installed in Waikōpiro Lake.
You can view online data of the Tūtira buoy via the HBRC website. You can also view a
real time webcam.
https://www.hbrc.govt.nz/hawkes-bay/about-our-region/webcams/
http://data.hbrc.govt.nz/hydrotel/cgibin/hydwebserver.cgi/sites/details?site=2759&treecatchment=1818
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SECTION 2
2. Activities – in the classroom and at Guthrie-Smith Education Centre
What is water and where does it come from?
2.1.1. Water in our catchment
2.1.2. How does water flow
2.1.3. What do you see
2.1.4. “I Can Recycle” – board game
2.1.5. Using the Enviroscape model
2.1. Explore the water cycle and investigate our relationship with water.

2.1.1.

Activity 1 - options


Brainstorm where water comes from and goes to.



Create a magazine collage of all the different uses people have for water.
Have students group the different uses.



Students can draw/illustrate themselves in the water cycle, showing how
they use water and where it goes.



Investigate where water comes from and goes to in school or at home,
create a diagram.

2.1.2. How does water flow?


Water travels over land and enters Tūtira Lake. As rainfall and runoff
(stormwater) it can cause pollution from many different
activities, and take these contaminants into the
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nearest water body. The water body could be a river, stream, pond, lake
or the ocean.

2.1.3.

2.1.4.

Activity 2 – What do you see?
Review the photos – work in small
groups
 How do they make you feel
about the situation?


What advice would you give?



Write down your thoughts for
sharing.

What does the surrounding area of
Tūtira Lake look like? What can you
see?



Farm land, roads, buildings,
animals, forestry, people...
These can all have an impact.

Activity 3 - Play the ‘I Can Recycle’ – board Game


2.1.5.

Rainfall runoff may run over farmland, forestry blocks, the surface of roads
and off your school or home roof.

Recycle, Reduce, Reuse – important messages that help our environment.

Activity 4 – Using the Enviroscape model demonstrate the effects to water
quality by


Soil, pesticides and fertiliser, oil and grease, manure and pet waste.



What effect does people’s use of water have on water quality? All of us are
polluters in our everyday activities. Can you name some?



Farming and horticultural uses on the land all affect water quality, in
different ways.



We can look at issues such as stock access to streams, disposal of dairy
shed effluent, removal of natural land cover, erosion, intensive stocking,
pesticide and fertiliser use, and the impact of road works and sub-divisions.



In cities and towns our everyday actions like washing the car can impact on
our local waterways.

2.1.6.

Activity 5 – Using the Enviroscape model, demonstrate preventing water
pollution

2.1.7.

Activity 6 – Demonstrate how the air curtain (bubbler) will mix the water.
1. Fill a clear container ¾ full with cold water.
2. Slowly fill the remainder of the container with hot boiling water that has a
colour in it. This should sit on top of the cold bottom water.
3. Blow bubbles into the water with a straw near the bottom of the tank to
mix the water.
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4. These air bubbles will mix the two water bodies together. Dissipating the
warm water and the “potential algal bloom” and getting oxygen to the
bottom layers.

WE ARE WORKING ON SOLUTIONS

Figure 3 Preparing to install the Air Curtain at Lake Waikōpiro

Figure 2 Installing the Air Curtain at Lake Waikōpiro

The Air Curtain (bubbler) – HBRC recently installed the first “Air Curtain” in
Waikōpiro Lake. The Bubbler provides oxygenated water to the lake to prevent algal
blooms.

Watch this clip to find out how it works – https://youtu.be/9CjzovkSAYY
2019 Update - While the trial of the air curtain continues to be monitored in Waikōpiro Lake,
work will begin on planning for another air curtain in Tūtira Lake.
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SECTION 3
3. Field Trip Activities

The field trip activities can be carried out at Lakes Opouahi, Waikōpiro and Tūtira.
Compare the results. note1
3.1. Go and explore a local stream or lake 3.1.1.

Activity - Using equipment provided investigate:




3.1.2.

what the temperature is
what the pH is
what the clarity is

Activity – Discuss - How clean is the water? What does clean mean? For fish?
For people? Are these the same? Some sources of pollution are easily seen,
such as rubbish dumping, while others are less visible, such as bacteria.

3.2. Clean the gear before you leave.

1

Some activities are more suited to streams and rivers and not lakes.
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SECTION 4
4. Outcomes & Evaluation - knowledge and understanding
4.1. Evaluation
On a post-it record





Some of the things you have learnt during this Unit
Anything that you think you could do better at home or at school to look after our
environment better
Any ideas that you would like to explore further.
Put the post-it in the appropriate column on a large sheet of paper.

New learning

Changes I can Make

Ideas to explore further

After this activity students should be able to:







Know where water comes from and goes to.
How water flows in a catchment and some of the issues associated with decreasing
water quality.
How water can become polluted and some ways to prevent this.
Have an overview of the history and cultural significance of Tūtira Lake
Specific fixes for Tūtira Lake.
Discuss the issues and some solutions.

Please contact Community Engagement
Coordinator at Hawke’s Bay Regional Council for
information on this resource.
enviro@hbrc.govt.nz
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Students from Tūtira School,
trailing the activities December
2017.

Section 5: Glossary & Resources
Algae
http://www.doc.govt.nz/nature/nativeplants/freshwater-algae/

Algal blooms

Catchment
Chlorophyll

Algae are simple, aquatic, plant-like organisms that do
not have true roots, stems and leaves. Many are singlecelled so can only be seen using a microscope, while
others grow in filaments or mats that are quite
conspicuous. Algae have chlorophyll and can make their
own food through the process of photosynthesis.
Excessive nutrients in runoff from land used for
intensive agriculture will alter the natural composition
of algae in streams and rivers. If the natural balance is
disturbed algal blooms may occur, causing undesirable
discolouration, scum and odours and even toxic effects
The total area of land draining into a river, reservoir, or
other body of water.
Chlorophyll a is a green pigment (phytoplankton) in
plants that is used for photosynthesis and is a good
indicator of the total quantity of algae present. It can
be measured in micrograms per litre (ug/l) or reflective
fluroscence units (RFU).
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Cyanobacteria or blue-green algae

Erosion
Eutrophication

Invertebrates
http://www.doc.govt.nz/nature/nativeanimals/invertebrates/

Nitrate-nitrogen

Phosphorus
https://www.lawa.org.nz/learn/factsheets/phosphorus/

Riparian

Sediment

Turbidity

A group of bacteria that can photosynthesise like true
algae. Some species grow on the beds of rivers and
lakes while others live in the water column. Unlike
freshwater algae, some species of cyanobacteria can
produce harmful toxins.
The process of wearing away soil and land surfaces by
the actions of water, wind, or ice
The enrichment of water with nutrients, such as
nitrogen and phosphorus. Eutrophication can lead to
growth and blooms of large masses of plant material
such as phytoplankton and/or macrophytes
An animal that has no backbone or spinal column, such
as insects, worms, and snails. Invertebrates make up
the biggest number of animal species
A highly soluble compound of nitrogen and oxygen with
the chemical formula NO3-. Ammoniacal nitrogen is
converted to nitrate nitrogen in soils, from where it can
then leach into waterways. Nitrate is a plant fertiliser,
however, due to its high solubility in water, it is one of
the most common contaminants in rural and suburban
areas. It is also toxic at very high concentrations and is
measured in mg/L
Phosphorus is an element with the symbol P that
attaches to soil particles and is naturally present in
water in low concentrations. Together with nitrogen, it
is an essential nutrient for plant life and is measured as
either total phosphorus (TP), or dissolved reactive
phosphorus (DRP).
A strip of land, usually of varying width, that is directly
adjacent to a waterway and which contributes to
maintaining and enhancing the natural functioning,
quality, and character of the waterbody.
Sediment refers to the small bits of soil, plant and/or
animal matter that are transported by water, either in
suspension (Particles of silt, clay, or organic matter
suspended in the water column) or by movement in the
river bed. Fine sediment, which is smaller than 2mm,
can fill up the small spaces between rocks and make
the habitat unsuitable for fish and macroinvertebrates
to live in
Turbidity is an index of cloudiness of water. It measures
the scattering of light caused by fine particles in our
waterways. Turbid water with high turbidity can be
caused by heavy rainfall, disturbance of the riverbed or
bank by heavy machinery or through direct discharges.
Turbidity is measured in nephelometric turbidity units
(NTU).

To learn about these words and others used in this resource visit https://www.lawa.org.nz/

16

OTHER RESOURCES TO INVESTIGATE
Water Cycle
https://water.usgs.gov/edu/watercycle-kids-adv.html
https://www.youtube.com/watch?v=KM-59ljA4Bs

Resources, Equipment, Activities
https://www.niwa.co.nz/freshwater/management-tools/water-quality-tools/stream-healthmonitoring-and-assessment-kit
An Educator’s Guide to Stream Health Assessment http://www.gw.govt.nz/assets/SustainableSchools/Stream-assessment-kits/Guide-to-monitoring-stream-health.pdf

https://www.horizons.govt.nz/HRC/media/Media/Environmental%20Ed/Waiora-Generic.pdf
https://www.doc.govt.nz/get-involved/conservation-education/national-programmes/
https://kcc.org.nz/activities/

Environmental Messages from HBRC - various
https://www.youtube.com/user/HBRegionalCouncil

