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Water Quality

Embracing Te Taiao 
– On the Farm



The structure 
of this resource

A note for the teacher:  

This is a wai māori themed module written by WAI Wānaka for use in 

the ‘Embracing Te Taiao - On the Farm’ education programme. The aim 

of this resource is to connect the classroom with environmental issues 

and solutions on farms in the Upper Clutha Catchment. WAI Wānaka’s 

role is to facilitate learning both in and out of the classroom and 

supporting students to do inquiry planning. Learning will be enhanced 

when students are able to apply their knowledge, skills, and capabilities 

by visiting a farm. When this is not possible, inviting experts such as 

scientists or farmers into the classroom can be engaging.  

The first section is intended to be used as a teacher resource.   

A number of local case studies are provided for use in the classroom 

and connection to the community for student inquiry.  

The ‘In the Classroom’ Section has suggestions of on topic activities 

and experiments relating to the teaching material. 

It is broadly aimed at children aged 8-12 years old and intended to be 

integrated and utilised across the curriculum.  A glossary is included 

later in the document for reference – link below.

Icons shown throughout this resouce link to various videos and additional resources

The development of this resource was made possible  

thanks to funding from ORC ECO Fund

VIDEO

LINK

ADDITIONAL  

RESOURCE LINK

GLOSSARY TERMS - CLICK HERE

IN THE CLASSROOM - CLICK HERE
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FRESHWATER AND FARMING

The Primary Sector Council’s vision for the future of 

New Zealand’s agriculture, food and fibre sector, which 

was launched in December 2019,  addesses the greatest 

challenges humanity faces; rapidly moving to a low-carbon 

emissions society; restoring the health of our water; reversing 

the decline in biodiversity; and at the same time, feeding our 

people.

This vision, called Fit for a Better World, was developed 

after consulting with hundreds of New Zealanders across the 

agriculture, food and fibre industries and rural communities. 

Fit for a Better World means healthy freshwater

Central to the vision is Te Taiao – a holistic framework for how 

our food is produced and how value chains will be shaped for a 

sustainable, low-carbon future.

Achieving this vision for the future of New Zealand’s food and 

fibre sectors will be supported by the Government’s decisions 

on Actions for healthy waterways.

Water Quality 
For all Life to Thrive – Healthy Water is Essential

Te Mana o Te Wai “the mana of the 

water”, refers to the fundamental value of 

water and the importance of prioritising 

the health and wellbeing of water before 

providing for human needs and wants. 

It expresses New Zealanders’ special 

connection with freshwater. When Te 

Mana o Te Wai is upheld, the future 

wellbeing of people and our unique 

ecosystems are protected. It reflects 

the recognition of freshwater as a 

natural resource whose health is integral 

to the social, cultural, economic and 

environmental wellbeing of communities. 

Upholding Te Mana o Te Wai protects 

the mauri of the water and requires that 

Te Hauora o te Taiao (the health of the 

environment), Te Hauora o te Wai (the 

health of the water bodies), and Te Hauora 

o te Tangata (the health of the people) are 

all provided for.

FIT FOR A BETTER  

WORLD WEBSITE

Bio-Protection Research Centre principal investigator Steve Wratten:

“Farmers who can demonstrate the added-value of functional diversity on their land will really have a story to tell.”

Brainstorm Questions: What does clean freshwater mean to you?

   Why do you think its important to measure water quality in our lakes and streams?

   What habitats can you think of on a farm that could support thriving biodiversity?

https://fitforabetterworld.org.nz/our-vision/
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Functional diversity refers to those components 

of biodiversity that influence how an ecosystem 

operates or functions. The biological diversity, 

or biodiversity, of a habitat is much broader 

and includes all the species living in a site, all 

the genotypic and phenotypic variation within 

each species, and all the spatial and temporal 

variability in the communities and ecosystems 

that these species form.

BIODIVERSITY ON FARM

Auckland University School of Biological Sciences associate 

Professor Bruce Burns: 

“Biodiversity can be thought of as a social benefit for 

everybody, but only a small portion of those farmers are 

being tasked with the cost of maintaining that biodiversity.”

Farmers often have a sense of connection with place.  For 

many, biodiversity and healthy water is a vision they work 

towards, which goes above and beyond the functional 

diversity or what is required of them through rules and 

regulation. Government and other regulatory bodies enact 

and enforce policies intended to encourage farmers to 

improve biodiversity on their property. 

These policies also create a means to market this success for 

global export. There is increasing pressure from the global 

export market for farmers to be environmentally responsible.  

Consumers are concerned and anxious about the authenticity 

of their food, where and how their food is produced (including 

environmental impacts), and the welfare of the animals.

Evidence of active biodiversity management and resultant 

outcomes is essential for pastoral farming as part of its social 

licence to operate domestically and to market value-added 

products globally.

Mahika Kai 

Where biodiversity thrives, mahika kai populations can 

remain sustainable.

New Zealanders love to gather kai (food) from our rivers, 

lakes and wetlands such as eels, flounder, koura (crayfish) and 

whitebait. It is important that the water where we catch our 

food is clean, so it is safe for us to eat, and so as many fish as 

possible can grow.  

BEEF AND LAMB NZ GLOBAL MARKET 

EXAMPLE - ‘TASTE PURE NATURE NZ’

MAHIKA KAI STORIES FROM 

AROUND THE SOUTH ISLAND

Riparian planting - the right plants in these areas 

can help to keep water clean because they: 

#1 Act like a sieve: Plants filter out sediment as 

it runs off the land and into the water. 

#2 Suck up excess nutrients before they reach 

the water through their stems in a process called 

transpiration. 

#3 Help hold the banks and soil together making 

the edges of waterways much stronger and 

stopping erosion of dirt into the water. 

EMBRACING TE TAIAO - ON THE  

FARM - CHANGING LANDSCAPES 

https://tastepurenaturenz.co.nz/
https://ngaitahu.iwi.nz/culture/mahinga-kai/
https://waiwanaka.nz/wp-content/uploads/2022/05/On-the-Farm-Land-Changing-Landscapes.pdf
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WHAT CAN FARMERS DO TO HELP THE WATER 

REMAIN HEALTHY? 

There are some simple steps that farmers can take to help 

maintain good water quality and mahika kai habitat:

Improve stock and land management 

• Avoid overstocking to prevent soil pugging and compaction, 

even on well drained soils. 

• Retire steep and eroded land

• Provide either natural shade and/or shelter plantings 

for stock away from streams to reduce the pressure on 

vegetation situated closer to waterways

• Divert road and track run off away from streams

• Supply water so that stock do not need to enter streams to 

drink

• Add fish friendly culverts and/or build bridges where stock 

are required to cross waterways

Fence waterways (including wetlands)

• Fence off areas adjacent to waterways to prevent stock 

access

• Dry stock farming often requires farming large areas of land 

with many small streams that may be impractical to fence. 

Reduce impact on these areas by rotating stock frequently 

and using portable electric fencing to exclude stock from 

streams 

Plant riparian vegetation

• Many regional councils actively support farmers with 

planting guides and on-farm advice services, and some 

provide plants at cost.

Apply nutrient management

• Employ a nutrient budget and use correct nutrient 

management practices to minimise losses to ground and 

surface water.  A nutrient budget is a tool which estimates 

the nutrient flows in a farming system, and specifically 

includes estimates of nitrogen and phosphorus loss to water 

through leaching and/or run-off.

Reduce chemical contaminants

• Minimise the risks of former dip, spray booth, or foot bath 

sites. 

• Testing of the area to identify the extent of contamination, 

restricting access to the area with fencing, ensuring no 

water is taken from the area, and possibly removing any 

contaminated soil to an appropriate facility.

Strengthening our shared connections to land, 

water and ecology.

ACHIEVEMENTS OF JOBS FOR 

NATURE IN THE UPPER CLUTHA SINCE 

NOVEMBER 2020:

6860 Native trees planted on 10 properties

40% Of all farm properties in the Upper 

Clutha catchment have had work done by 

WAI Wānaka teams

44 Properties assisted with rabbit control 

work

390 Possum monitoring chewcards distributed 

and checked in the Cardrona Valley

10 Action groups formed:

6  catchment groups (farmers)

4  small landholder groups (20 ha+)
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WATER TESTING AND UNDERSTANDING AQUATIC HEALTH 

Awa (stream) health is the condition (or state) of the whole awa ecosystem, including water quality, physical features of the awa and 

its banks, and the plants and animals living there. It also includes aspects that affect human health, safety and enjoyment.

Ko te wai te ora o ngā mea katoa - water is the life of all things .

Wai/Water is the essence of all life and the world’s most precious resource. 

Coordinated through the action group network, farmers in the Upper Clutha basin are involved in a water testing programme to 

better understand what impact farming practices have on the awa and ecosystems.

Monitoring Freshwater Macroinvertebrates in the Upper Clutha  Macroinvertebrate identif ication

They are testing on a quarterly basis, and test for Total Nitrogen, Ammoniacal Nitrogen, Dissolved Reactive Phosphorus, Sediment 

and E-coli. These are measured against Otago Regional Council (ORC) water standards for the district. By securing reliable data, 

farmers will be able to achieve the desired outcomes for freshwater quality and ecosystems. Understanding what to test for, what 

the results mean and how to respond is an important part of the process. 

Freshwater Macroinvertebrates: 

Freshwater macroinvertebrates are living indicators of awa health as each species differs in their choice of habitat and in the levels 

of pollution they can tolerate. This means the presence or absence of certain species gives an indicator of freshwater health, and 

this is the most common means of rapidly assessing long term, the state of an environment. Together with frequent and long-term 

chemical analysis of the water, it begins to supply an indication of the stream health as well as insights into changes in the living 

factors of the ecosystem. 

A Stream Health Monitoring and Assessment Kit (SHMAK) has been developed by the National Institute of Water and 

Atmospheric Research (NIWA) in partnership with Federated Farmers of New Zealand.

SHMAK provides a way to assess whether land-use practices are affecting waters. It also allows stream health to be tracked over 

time, so you can recognise if stream health is getting better, worse or staying the same. The function of this kit is not to replace 

more formal methods of stream health monitoring. It is an additional tool to empower communities to play their own role.

SAMPLING FRESHWATER 

MACROINVERTEBRATES 

INTRO TO THE 

SHMAK KIT

https://www.sciencelearn.org.nz/videos/1973-macroinvertebrate-sampling
https://niwa.co.nz/videos/overview-of-shmak
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Sampling for freshwater macroinvertebrates using the kick net method

Mayflies Stony Cased Caddisflies

An invertebrate is an animal that lacks a backbone, and “macro” means you can see it without a microscope. They include 

worms, snails, caddisflies, mayflies, leeches and are an important food source for animals further up the food chain, such as 

wading birds and fish.

A healthy awa will support a large and diverse population of species while an unhealthy one will not.

Images: NIWA Benthic Macroinvertebrates Field Identification Guide



WAI MĀORI - FRESHWATER 6

Nutrient Runoff:  

Nitrogen (N) and Phosphorus (P) are essential nutrients for 

plant growth and are often limiting plant growth factors in 

agricultural production. However, the loss of N and P from 

agricultural land has been identified as a common cause of 

deterioration of water quality. 

VUW Ecologist Dr Mike Joy says -  

“The farmers put nitrogen fertilizer on the paddocks to grow 

grass. What the nitrogen does in the river is it grows algae. 

Algae photosynthesize, which means that they use oxygen 

during the night, they respire, and the oxygen levels drop 

right down and virtually everything dies. Then during the 

afternoon, it comes back up and it gets dangerously high. 

Those fluctuations are what are really harmful for the life in 

the river.” 

Adopting practices for effective nutrient management can 

improve farm productivity and profitability as well as improving 

environmental outcomes. 

Nitrogen:  

Matching nitrogen applications to crop requirements reduces 

nitrogen losses. Nutrients from sources such as legumes may 

substantially increase nutrient surpluses and thus have water 

quality impacts. 

To reduce nitrogen loss to groundwater it is important to: 

1. Know and understand your soils 

2. Understand and manage nutrient processes and losses 

3. Regular soil testing 

4. Adopt soil-specific nutrient management guidelines 

6. Check on the adequacy of nutrient inputs (e.g leaf 

analyses) 

6. Monitor and keep good records to modify nutrient inputs 

when and where necessary 

Because nitrate takes decades to travel through groundwater, 

nitrate levels may rise before the improvements from today’s 

strict farming rules become apparent. 

Phosphorus:  

Phosphorus (P) is essential to all life. To overstate its role is 

impossible. It provides the chemical backbone for many of 

biology’s most important processes. 

Phosphorus is typically imported into a farm system via 

fertiliser and purchased feed. P is lost from the farm and 

potentially into waterways mainly via surface run-off (eroded 

soils, effluent, fertiliser). 

Because phosphate is relatively insoluble and attaches strongly 

to soil particles, a large proportion of the P added to the 

system will be retained or “fixed” to soil particles. Therefore, 

activities which disturb soil can also contribute to losses of 

phosphate via erosion and surface water runoff.  P is also 

lost by direct deposition or runoff of dung or fertiliser into 

waterways. 

As P readily attaches to soil and organic particles, unlike N, 

only a very small proportion is leached. 

Pesticides and herbicides:  

Pesticides and herbicides in waterways are often associated 

with cropping or horticultural activity. Moving towards more 

organic practices may help improve chemical balances.   

Organic agriculture is based on minimising the use of external 

inputs. For example, avoiding or excluding the use of synthetic 

fertilisers and pesticides, antibiotics, growth promotors, 

genetic modification, and irradiation. 

Organic handlers, processors, and retailers follow voluntary 

standards to maintain the integrity of organically produced 

products.  

more Nitrogen (N) and 

Phosphorus (P) 

N & P can come from 

synthetic fertiliser and/or 

different farming methods

more grass 

less risk of N and P runoff 

& lower risk of N entering 

groundwater 

better control of N and P 

more feed for animals 

less algae

more animal growth

better dissolved oxygen (O2) 

levels in streams

more meat to sell 

healthy ecosystems and 

community wellbeing 

more money 
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Action resulting from the Water Quality module works towards targets 

in the following priority sustainable development goals:

Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage 

forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss

In particular, take urgent and significant action to reduce the degradation of natural habitats, halt 

the loss of biodiversity and, by 2020, protect and prevent the extinction of threatened species

Ensure availability and sustainable management of water and sanitation for all

In particular the following objectives:

• Increase areas being protected and enhanced through integrated water management approaches.

• Increase water-related ecosystems that are protected and managed.

• Increasing community participation in freshwater management.

Strengthen the means of implementation and revitalize the global partnership for 

sustainable development

Increased cross country, industry, community partnerships to deliver on the sustainable 

development goals.

Ensure healthy lives and promote well-being for all at all ages

In particular, the objective to protect & enhance community education for sustainability 

and promote inclusion in sustainability initaitves.
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GLOSSARY:

Ammoniacal Nitrogen 

Also often called ‘ammonium’, is the concentration 

of nitrogen present as either ammonia (NH3) or 

ammonium (NH4).

Awa  

River

E-coli  

A bacterium commonly found in the intestines of 

humans and other animals, some strains of which can 

cause severe food poisoning.

Genotypic variation 

Variation in the genetic make up of an organism.

Leaching  

Nutrient leaching is the downward movement of 

dissolved nutrients in the soil profile with the moving 

water.   

Mahika Kai  

Refers to Kāi Tahu interests in traditional food and other 

natural resources and the places where those resources 

are obtained. 

Mahika Kai Habitat 

Natural rivers, streams, repo (wetlands) and other native 

ecosystems where food can be harvested sustainably.   

Nutrient  

A substance that provides nourishment essential for 

the maintenance of life and for growth. Common plant 

nutrients include nitrogen, phosphorus and potassium.

Phenotypic variation  

Variation in the observable characteristics or traits of an 

organism.

Sediment  

Sediment is solid material that settles at the bottom of a 

liquid, especially earth and pieces of rock that have been 

carried along and then left somewhere by water, ice, or 

wind.

Spatial variability 

A difference or variation (in terms of population, 

population density, life expectancy) over an area.

Synthetic Fertilisers 

Man-made inorganic fertilisers that often include such 

ingredients as potassium sulfate, ammonium phosphate, 

superphosphate, and ammonium nitrate. 

Temporal variability 

The frequency and magnitude of fluctuations in the 

ecosystem.

OTHER RESOURCES:

Dairy NZ water quality testing methods and 
recording sheets

Wet Feet DOC Education Resource

Phosphorus Mitigation Strategies 

Nitrate in Waterways 

Freshwater Detectives Kit - Watercare

Stream Macroinvertebrate Identification Challenge 

Water Quality Challenge

Junior Landcare Handbook - See Chapter 3

Invertebrate Identification Challenge

NIWA freshwater macroinvertebrate field ID guide

SCIENCE LEARNING HUB RESOURCES:

Kaitiakitanga 

The Value of Awa to Mana Whenua

Freshwater Ecosystems

Macroinvertebrate identification chart

Freshwater macroinvertebrates

The Phosphorus Cycle 

Water and Nutrient Leaching 

LEARNZ RESOURCES:

River Restoration - Virtual Field Trip

Awa Restoration 2022 virtual field trip

THANK YOU:  

To create a broad learning experience, this document 

utilises educational and inspirational materials from a 

range of different sources. Our appreciation goes out to 

those who’s publicly available resources we have linked to 

throughout this document.

https://www.dairynzschools.co.nz/teachers-resources/water-quality
https://www.dairynzschools.co.nz/teachers-resources/water-quality
https://www.doc.govt.nz/documents/getting-involved/students-and-teachers/themes/wet-feet/wet-feet.pdf
https://www.agrisciencer.com/post/phosphorus-mitigation-strategies
https://www.ecan.govt.nz/get-involved/news-and-events/2019/nitrate-in-waterways-whats-the-story/
https://www.watercare.co.nz/Help-and-advice/Watercare-Education-Programme/Freshwater-Detectives%E2%84%A2-kit
https://www.landcare.org.nz/file/stream-macroinvertebrate-identification-challenge/open
https://www.landcare.org.nz/file/good-mgt-practices-for-water-quality-challenge/open
https://www.landcare.org.nz/file/junior-landcare-handbook-2020/open
https://www.landcare.org.nz/file/invertebrate-identification-challenge/open
https://niwa.co.nz/sites/niwa.co.nz/files/Benthic%20Macroinvertebrates%20ID%20Guide.pdf
https://www.sciencelearn.org.nz/videos/651-kaitiakitanga
https://www.learnz.org.nz/rivers201/videos
https://www.sciencelearn.org.nz/resources/2591-freshwater-ecosystem
https://static.sciencelearn.org.nz/documents/files/000/000/814/original/Freshwater_monitoring_%E2%80%93_Macroinvertebrate_Identification_Sheet_v2.pdf?1598846812
https://www.sciencelearn.org.nz/resources/1820-freshwater-macroinvertebrates
https://www.sciencelearn.org.nz/resources/961-the-phosphorus-cycle
https://www.sciencelearn.org.nz/resources/982-water-and-nutrient-leaching
https://www.learnz.org.nz/rivers201
https://www.learnz.org.nz/rivers222
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In the Classroom?

1

1

1

RESEARCH IN CLASS: WHERE DOES OUR FOOD COME FROM?

Research and evaluate a farm product in the NZ market and for export, and assess what part 

environmental excellence and sustainability play.

WRITE IN CLASS:

Is there a lake, awa or repo that holds a special place in your heart? Somewhere you swim on the 

summer or a spot with special memories.  Write about this place, what is looks like, what it feels 

like, how it makes you feel.  Can you sketch the picture in your mind on the page?

INVESTIGATE IN CLASS: WHAT ARE THE BEASTIES TELLING US?

Investigate what freshwater macroinvertebrates can tell us about the water quality.  Some of 

these are sensitive to pollution whereas others can live in very polluted waters. Because of this 

variability in sensitivity to pollution, macroinvertebrates make good biological indicators.

This poster is a resource targeting young children learning about freshwater health:

Can you use this and the guide below to create a resource for farmers instead? 

1

2

3

FRESHWATER MACROINVERTEBRATE POSTER

FRESHWATER MACROINVERTEBRATE IDENTIFICATION GUIDE

https://waiwanaka.nz/wp-content/uploads/2021/06/Macroinvertebrates.pdf
https://niwa.co.nz/sites/niwa.co.nz/files/Benthic%20Macroinvertebrates%20ID%20Guide.pdf
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In the Classroom?

1 DESIGN AN INFORMATION PORTAL

When planning what to plant in a riparian margin, plants must be carefully selected.  Some are 

more suited for planting as they provide the required benefits and enjoy having ‘wet feet’.

Riparian planting provides a filter for potential pollutants, preventing their entry to waterways. 

Planting these margins has other benefits too: 

• Enhanced ecosystem health (including habitat for insects) and increased biodiversity  

• Reduced sediment runoff and increased bank stabilisation 

• Provides shade that decreases waterway temperatures (this reduces weed growth and 

provides stable temperatures for aquatic organisms) 

• Provides shelter for stock 

• Potential recreational opportunities such as fishing and swimming spot

Using the Te Kakano and ORC riparian planting guides, design a simple and informative way of 

conveying which plants are best to plant in riparian margins for our farmers.

4

ORC UPPER CLUTHA RIPARIAN PLANTING GUIDE

TE KAKANO UPPER CLUTHA RIPARIAN PLANTING GUIDE

https://orc.govt.nz/media/8226/orc-riparian-plant-guide_upper-clutha_digital.pdf
https://waiwanakanz.sharepoint.com/:x:/s/Documents/ETYVJAxsKjFAl0lQZHRsnUMBZqMjiZc7esrLXu56WtXIiA?e=Wy6x2I&wdLOR=c36A86FDF-F2F2-E54A-9C1E-3ABBA9CBA29E
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waiwanaka.nz


