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Did you know? We’re bringing to life a

shared vision
for managing water

We work with and for the people of
Canterbury to ensure the region’s
natural and physical resources are
managed sustainably while
promoting economic, social and
cultural well-being.
The Canterbury Water Management
Strategy provides for real community
influence on decision-making concerning
integrated water management, and
incorporates the best available knowledge
and experience from here and overseas.

THE STRATEGY’S PRIORITIES

1
2

Environment, customary use,
community supplies & stock water
Irrigation, renewable electricity
generation, recreation and amenity

THE SHARED VISION:
To enable present and future
generations to gain the greatest
social, economic, recreational and
cultural benefits from our water
resources within an environmentally
sustainable framework.

For more information visit: ecan.govt.nz/canterburywater

Everything is connected
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FOREWORD
Eﬀective water management is critical for the
future of Canterbury. Canterbury Water - The
Regional Context, written and published by
Environment Canterbury, provides a key public
information resource about water management
for the region.
Environment Canterbury is playing a pivotal
role in implementing the Canterbury Water
Management Strategy across the region. The
Strategy is a partnership between Environment
Canterbury, Ngāi Tahu, Canterbury’s district
and city councils and key water stakeholders.
It aims to build community consensus about
how Canterbury’s precious freshwater resources
should be managed, both now and in the future.
Under the Strategy, Canterbury is divided into
10 zones, each with its own zone committee
made up of community representatives, plus a
regional committee.

Canterbury Water - The Regional Context is part
of the groundwork for the Strategy. It is designed
as an accessible, balanced reference book about
Canterbury’s freshwater resources. It has been
written for members of the zone committees and
the regional committee of the Canterbury Water
Management Strategy, and for key stakeholders
in water resource management.
This document is also a great source of
information for anyone interested in Canterbury’s
water resources. As well as up-to-date discussion
and data on the big issues currently facing water
resource management in Canterbury, each of the
10 main chapters contains questions for further
investigation, key linkages to other chapters, and
detailed references.
I hope you ﬁnd it a useful and informative
way to move the debate forward about water
in Canterbury.

Dame Margaret Bazley
Chair of Commissioners,
Environment Canterbury
24 November 2011
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The Canterbury Water Management Strategy (CWMS)
has been developed over the past six years as a
collaborative approach between the Canterbury
Mayoral Forum, Ngāi Tahu, Environment Canterbury,
the region’s 10 territorial authorities, stakeholder and
industry groups and non-governmental organisations.
The CWMS addresses critical water management issues in Canterbury. These issues cut
across economic, environmental, social and cultural activities, and include:

•
•
•
•
•
•

Pressure on river and aquifer systems

•
•

Implications of further land use change and intensification

Deteriorating water quality and associated cumulative effects on ecosystems
Declining cultural health of waterways
The need for greater water use efficiency
Ensuring a reliable water supply
Challenges created by likely future trends such as the need for environmental
integrity of agricultural exports, and climate change
The need for development of infrastructure to enable commercial use of water

The CWMS vision is “To enable present and future generations to gain the greatest
social, economic, recreational and cultural benefits from our water resources within an
environmentally sustainable framework”.
The CWMS is now being implemented. As one of the key steps in the process, this
document brings together current thinking, understanding, and technical data about
Canterbury’s water management issues. It provides the basis for the next stage of the
CWMS: solution-focused implementation. It should be read by and will inform the CWMS
regional and zone committees, and will also be a useful document for wider stakeholders.
The document is structured to deal with each of the CWMS’s targets in turn. There are
13 chapters, each containing background information on our current understanding
of water management issues in Canterbury, plus key points, areas where further
information is required, and important questions for stakeholders to consider. Each
chapter has an appendix containing references and other supporting material.
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Summary of key chapters, each of which covers a CWMS target
Kaitiakitanga

•

Water is a taonga that provides for and sustains all life. It is integral to cultural and
personal identity and wairua for whānau, hapū and iwi.

•

Water is central to the Ngāi Tahu resource management philosophy ‘ki uta ki
tai’ – from the mountains to the sea. For Ngāi Tahu this requires an holistic view
of the world and integration and co-operation between agencies, legislation and
management frameworks.

•

Kaitiakitanga is about the active protection, use of and responsibility for natural and
physical resources by tangāta whenua – it requires both an active role in decisionmaking and achievement of environmental outcomes.

•

Priorities for Ngāi Tahu include protecting wāhi tapu, wāhi taonga, and mahinga
kai, preventing further decline in quality and quantity of drinking water, increasing
understanding of and provision for customary values and uses in particular zones,
and involvement of Papatipu Rūnanga in CWMS work.

•

Ngāi Tahu is particularly concerned with the impacts of land use intensification on
water quality & quantity. Adverse effects of degraded waterways impacts on the
health and wellbeing of waterways and ability to access life sustaining resources of
the waterways.

•

Ongoing discussions between Ngāi Tahu, the Crown and Canterbury local
government will lead to increased clarity around the arrangements and
commitments needed to give effect to the Treaty, aboriginal and customary rights.

Photo: Ngāi Tahu

4

Ecosystem health and biodiversity

•

Canterbury is rich in freshwater biodiversity; providing important ecosystems
services and maintaining a healthy environment, and forming a fundamental part
of the cultural identity and heritage of Ngāi Tahu, subsequent settlers, and the
community today.

•

There has been a significant decline in indigenous freshwater biodiversity through
both rural and urban development and settlement.

•

Protection and enhancement of biodiversity and ecosystem health is needed and
desired by the public. A healthy environment is fundamental to life, culture, society,
and to a strong economy.

•

Even if we stop any further degradation of habitat, ecosystem health and
biodiversity will continue to decline for some time. Action is needed now to prevent
further degradation.

•

Freshwater habitats are a part of larger interconnected systems – and their health
depends on decisions about environmental flows, water quality, pest management,
and land-use intensification.

•

Some projects are already underway, and more are planned to address the decline
of indigenous habitats, ecosystems and species. There are tools and strategies in
place to help.

•

Ngāi Tahu believes that healthy freshwater systems are essential to the health of
inshore customary fisheries

1645 Canterbury water the regional context Nov 2011 insides FA.indd 2
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Natural character of braided rivers

•

Canterbury’s braided rivers are internationally and nationally significant, and
provide outstanding habitat for many rare birds, fish, plants and other species

•

Canterbury has the highest number of braided rivers in New Zealand. The seven
alpine rivers that contribute 88% of the flow within the region are all braided
(Clarence, Waiau, Hurunui, Waimakariri, Rakaia, Rangitata and Waitaki Rivers). Their
protection and use requires careful consideration

•

The braided character of rivers is at risk from agricultural encroachment and
engineering works. Many rare species are at risk from recreational use, introduced
predators and weed species, and engineering works.

•

The dynamic nature of braided rivers is highly important. Flow of gravel is critical to
the braided nature of these rivers. Storage dams on the main river can have major
impacts on braided rivers. Control of water quality and maintenance of water flow
variability is essential.

•

Braided river-mouths are culturally significant for Ngāi Tahu, provide an important
habitat for many species, and are important for coastal gravel nourishment. The
movement of gravels and working and reworking of sediments to form islands,
plains, river mouths and coastal beaches all contribute to sustaining the mauri of
that braided river system – the “working ability” of a river.

•

Braided rivers are highly valuable for a wide range of recreational activities and an
important tourist attraction.

•

The Waitaki River, as the ancestral river of Ngāi Tahu, is of paramount importance.

6

Drinking water

•

Safe drinking water is a fundamental requirement for public health. Many people in
Canterbury do not have access to good quality drinking water, particularly in small
communities.

•

Relatively high rates of enteric or gastro-intestinal disease are at least partly
attributable to contamination of drinking water. The reported incidence of
waterborne disease is not necessarily reflective of the incidence – many people do
not go to the doctor or report their illness.

•

The main contaminants that threaten drinking water supplies at present are
microbiological contaminants. Nitrate in some places approach limits in New
Zealand drinking water standards.

•

The quality of drinking water supply depends on management of point and nonpoint sources of contaminants in catchments & aquifers, on surrounding land-use
type and on treatment.

•

Christchurch city relies on untreated groundwater for its drinking water supply –
management of contaminants is essential.

•
•

Marae and papakainga across the region suffer from water supply and quality issues.
Some small communities, including papakainga, will find it difficult to afford to
meet water quality standards, and some Canterbury communities have difficulty in
finding a high quality water source.

3
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Recreational and amenity opportunities

•

Canterbury’s rivers & lakes are highly prized for recreation – they are used
throughout the year by locals and visitors. Many overseas and New Zealand tourists
come especially for recreational activities in and around Canterbury Rivers. They
are also a draw-card for new migrants to New Zealand, with important economic
implications for the region.

•

Different activities, interests and users require different flow conditions at different
times. Some require a wilderness experience; others need white-water conditions
for kayaking or safer flows for tubing or tranquil places for fishing. Some out-ofriver recreational activities like tramping are also based around the scenic beauty
of rivers, and safe places to cross them. There is competition for the same water
resource amongst different users.

•

Recreational and amenity opportunities provide social, cultural, health and
economic benefits to the region and its people.

•

Recreationalists’ concerns include accessibility, flow levels and management
regimes, and deteriorating water quality.

•

Some cultural practices that are being revitalised (waka ama, mokihi) may be
constrained because of water quality and quantity impacts.

8

Water use efficiency

•

Improving water use efficiency is fundamental to the CWMS. Any ‘new’ water that
becomes available must be used efficiently from the outset.

•

Efficiency gains need to be system-wide and integrated – between both water and
energy sectors, and in rural and urban areas.

•

Water use efficiency gains need to occur for both the use and supply sides, and
be subject to a continuous improvement concept. This will involve improved
understanding of availability, supply options and use patterns at the individual,
catchment and regional scale.

•

Benefits of achieving water use efficiency include cost savings, improved
environmental outcomes, creation of ‘new water’, and reduction in nutrient losses
(both run-off and leaching). There are also costs in achieving efficiencies and these
must be balanced with efficiency gains.

•

Water use efficiency is interlinked with reliability of supply – having certainty of
supply means that users will only use what they need.

•

Improvements are already occurring, and will need to continue to occur.

4
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Irrigated land area

•

Increasing irrigated land area and reliability of supply for irrigators is a fundamental
part of the CWMS, providing an important national economic contribution.

•

Increasing irrigated land needs to be achieved through improved land use practice
and water use efficiency as well as through new infrastructure. A collaborative
approach is essential.

•

Impacts of increasing irrigated land have potential adverse effects on other target
areas. There are real challenges in progressing development, managing for effects,
and continuing long-term planning.

•

Social and cultural changes resulting from land-use change need to be better
understood and taken into account.

•

Work is underway (through strategic assessments) to test some infrastructure
proposals against the CWMS targets and fundamental principles.

•

Irrigation scheme affordability depends on scheme viability, on-farm contributions,
and on the cost of water. Integrated design is essential. The affordability of storage
infrastructure will also depend on inclusion of hydro-power.

•

Investment in infrastructure is a potential development opportunity for Ngāi Tahu.

10

Energy security and efficiency

•

Canterbury water plays a critical role in the provision of renewable energy and
security of electricity supply for New Zealand. The Waitaki system is of particular
importance.

•

Changes to river flows and/or water quality can diminish operational flexibility for
hydro-generators, with flow on impacts on timing and cost of electricity generation.

•
•

Renewable energy generation is a high priority for the NZ Government.

•

Energy use has very close links with water use efficiency and irrigation – more
efficient water use will result in energy savings.

•

Many hydro infrastructure development projects in Canterbury are focused
on maximising the efficiencies and production from existing infrastructure or
collaboration with infrastructure for irrigation. Both macro hydro schemes (large
scale infrastructure) and micro hydro schemes (e.g. small turbines on existing
irrigation races) will be important. Both have considerable potential to increase
electricity generated in the region. The affordability of storage infrastructure will
depend on inclusion of hydro-power, and require integrated design and use.

•

Major issues for energy security include climate change implications and changes in
patterns of demand, energy use and supply.

Photo: Meridian Energy

Potential adverse effects of new hydro-power schemes impact on other targets,
including impacts on river flows and sediment passage, loss of high quality land,
changes in highly valued scenery, and impacts on Ngāi Tahu values. Conversely
sensitive management of regulated river systems has the potential to deliver
enhanced cultural and environmental outcomes.
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Indicators of regional and national economies

•

Water is very important for regional and national economic growth. The use of
water for irrigated agriculture, tourism, electricity generation and recreation all
provide economic benefits. New Zealand’s clean green image and brand is strongly
based on the accessibility and quality of our rivers and lakes. This brand draws
tourists to the country and provides a strong base for international marketing and
export of our goods.

•

Access to water for irrigation contributes directly to the prosperity of rural
communities and the region through increased incomes, employment, and
growing populations.

•

Economic benefits from freshwater biodiversity and other ecosystem services
(benefits people can obtain from ecosystems) are substantial.

•

Irrigation has a number of economic benefits, but there are also important societal
and environmental considerations. Any assessment of regional economic value
must factor in externalities (e.g. water treatment costs, climate change emissions,
changed recreational values, health-care costs).

•

Economic development is essential to the aspirations of Ngāi Tahu to self determine
their future.

12

Environmental limits

•

Implementation of environmental limits for all water-bodies is a priority for the
CWMS. These include environmental flows and water levels (water quantity) and
catchment load limits or water quality outcomes (water quality).

•

Establishment of environmental limits is important to enable management within
these limits, to enable environmental protection into the future, and to provide
certainty and clear understanding about limits to water and land use.

•

Environmental limits are not static – they need to reflect change driven by
changes in understanding, changes in behaviour, and other key changes such as
climate change.

•

Ongoing science and research – including the use of matauranga Māori will help to
set, monitor and potentially reassess environmental limits into the future.
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Kaikoura Coastline

The Canterbury Water
Management Strategy:
Integrated management from the
mountains to the sea
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Ki uta ki tai
Te whenua me te wai
Natural resource management must be viewed from the mountains
to the sea
Land and water, water and land, together they fall
or stand
The approach that the Canterbury Water Management Strategy
(CWMS) takes is aptly described in the above Ngāi Tahu whakataukī
(proverb), whereby water is managed in an integrated way, from
the mountains to the sea. Water is crucial to all aspects of life,
and Canterbury’s water resources are vitally important to the
region and to the nation. Our rivers, lakes and streams are valuable
taonga (treasures), important for the environment, customary and
recreational uses, drinking water, agricultural production, irrigation,
hydro-electricity generation, and tourism. They contribute to
the vitality of many rural and urban communities and are also an
important part of many Cantabrians’ sense of identity and belonging.
Our waterways, lakes and wetlands are highly important habitats for
Canterbury’s plant life and fauna, some of which is rare and already
highly threatened. The use of water shapes our identity and is also
extremely valuable for our regional and national economy.

The CWMS represents a paradigm shift in water management from
effects-based management of individual consents to integrated
management. Water management zones, management of cumulative
effects, allocation decisions that address sustainable limits and
climate variability, and actions to protect and restore freshwater
biodiversity, amenity values and natural character are all part of the
way forward. The CWMS is based on a collaborative approach that
aims to maximise opportunities for the environment, economy and
community of Canterbury in the years ahead. Canterbury Water - The
Regional Context sets out the context within which important water
management decisions will be made.

1.1. why do we need A regionAl context document?
Canterbury Water - The Regional Context is a technical and
informative document, and frames current thinking linked to targets
and interconnected issues. It brings together a wide range of
information in one place. It will help to provide the basis for the next
stage of the CWMS: solution-focused implementation.
The issues, concepts, mini case-studies and statistics that make
up this rich context are highly interrelated. Canterbury Water - The
Regional Context pulls these issues together, and sets them out
in relation to the CWMS targets. It describes key points as well as
knowledge and information gaps, and provides an extensive reference
list for further information. The document is primarily aimed at
the CWMS regional and zone committees and will also be a useful
document for wider stakeholders. It is available on the CWMS website
(www.canterburywater.org.nz). Canterbury Water - The Regional
Context does not provide information on CWMS implementation
programmes – these programmes are still under development and
will be presented and described elsewhere.

cWMS ENvIrONmENT caNTErburY
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This document should be read in conjunction with other CWMS
reports, including the 2009 Strategic Framework Document. The
Strategic Framework document sets out the role of the CWMS, key
challenges, the vision and how it will be achieved, the coordination
and delivery framework, implementation plans, legislative
implications, and the CWMS targets. This information is not repeated
in this document.

Another closely linked document is Wai/
Water, based on similar information and
with an educative and community focus.
Use this to help your community understand
and discuss issues relating to water
management in Canterbury.
Call Environment Canterbury’s Customer Services on
0800 324 636 to request a copy or look online at
www.ecan.govt.nz or www.canterburywater.org.nz
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1.2. how is the document structured?
The remainder of this introductory chapter sets out the document’s key points, knowledge gaps, and important questions that require discussion,
all of which are described in more detail in later chapters. Chapter 2 describes the water management challenges we face in Canterbury, outlines
the current state of Canterbury water quantity and quality, and describes the nature of interconnected issues and the CWMS approach.

The following ten chapters (3-12) are based on the CWMS targets:
chApter 3

Kaitiakitanga

chApter 4

Ecosystem health and biodiversity

chApter 5

Natural character, processes and ecological health of
braided rivers

chApter 6

Drinking water

chApter 7

Recreational and amenity opportunities

chApter 8

Water use efficiency

chApter 9

Land area

chApter 10

Energy security and efficiency

chApter 11

Indicators of regional and national economies

chApter 12

Environmental limits.

Each of these chapters follows approximately the same format:
1

Key points

Interrelationships
between targets,
issues and themes
are an important part
of the CWMS. These
interrelationships are
sometimes complicated
to explain in writing.
To help the reader, the
layout of each chapter,
and links with the targets
and other chapters are
shown diagrammatically
at the start and end of
each chapter.
The final chapter
(Chapter 13) describes
the regulatory backing
and context for the
Canterbury Water
Management Strategy.

2 Matters raised in CWMS consultation
3 Why is [the speciﬁc target] important?
4 The current Canterbury context
5 Key issue(s): [Speciﬁc issue(s) relevant to target]
6 Work in progress
7 Areas where further information is required
8 Appendix: Supporting information for [speciﬁc target]

1.3. Key points in the document
Canterbury Water - The Regional Context summarises a lot of complex and interlinked information. To help the reader, each target-related chapter
of this document contains a ‘key points’ box that summarises the important points to remember from that chapter. The box below shows key points
for the whole document. All of these points are explained further throughout the document.

•

Canterbury Water - The Regional Context is an informative
document that aims to provide a shared and common
understanding of important water issues in the Canterbury
region. It is a primarily a technical resource for the regional
and zone committees. Chapters are based on the
CWMS targets.
Water is valued for many different ‘uses’ and by many different
people, flora and fauna. Water makes a highly important
contribution to the regional and national economy (through
agriculture, tourism, recreational uses and electricity
generation) and it also holds very high cultural and spiritual
values for Ngāi Tahu and Canterbury residents, as well as for
local and international tourists. Water-related ecosystems
and their species also provide important ‘services’ including
filtration of sediment and nutrients, flood prevention, and
shelter and food for plants, fish, birds and insects.

•

KEY POINTS

KEY POINTS

•

•
•

•

We are reaching sustainable limits to water use, primarily
due to rural and urban land-use intensification.
Adverse effects of land use and water use have resulted in
deteriorating water quality and stresses on water quantity.
Our freshwater biodiversity is under threat.
Although there are detrimental environmental effects
associated with land use intensification there are also
valuable economic benefits. Our challenge is to promote
economic growth while ensuring that environmental, cultural
and social values are protected and that our freshwater
resources are not compromised.
The CWMS is a new approach, acknowledging interconnected
issues and a shift to integrated and collaborative planning. The
scale of intervention needed is beyond individuals alone.

9
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Working together to achieve strong economic production
and environmental quality requires work in each of the
CWMS target areas (the focus of the chapters in this report):
- Ecosystem health and biodiversity
- Natural character of braided rivers
- Kaitiakitanga
- Drinking water

•

KEY POINTS

KEY POINTS

•

•

The CWMS focuses on self-management and collaboration
rather than strict regulatory controls, although to some
extent both are needed.
There are areas where information is lacking and key issues we
do not yet fully understand. Progress is being made towards
reducing knowledge gaps, but at the same time, important
management and planning decisions are already underway.

- Recreational and amenity opportunities
- Water use efficiency
- Irrigated land area
- Energy security and efficiency
- Indicators of regional and national economies
- Environmental limits.

1.4. Areas where further information is required
Some areas where further information is required are listed at the end of each target-related chapter in this document. Many of these ‘gaps’ are
already being filled by ongoing monitoring, research and investigations. This section provides a high level summary of areas where there is a lack
of information and understanding. These gaps will not prevent action and progress towards achieving CWMS targets – rather they will inform and
enhance work already underway as our understanding improves.

Areas where further information is required:

•
•
•
•
•

Baseline data for catchment management (e.g. extent of fish
habitat remaining, location and extent of floodplains and
wetlands etc).
Information on the rate, location, extent, implications and
methods for managing land-use intensification.
Information about river flow requirements for the environment and
wide variety of water uses (particularly around flow variability).
Cultural mapping (the nature and extent of historical,
contemporary and future uses) and reports on the state
of waterways.

•
•
•
•
•

Data on water use and understanding about reasonable water use
at different times for irrigation, drinking water, stock water and
urban water use.
Understanding about the value of different levels of reliability in
supply of water.
Understanding about geological suitability, environmental and
social impacts, economic gains and costs, and water availability
for proposed water infrastructure options.
Understanding of relationships between energy and irrigation.
Economic modelling tools that include ecosystem services.

Understanding about interconnections between groundwater and
surface water.

1.5. Important questions for discussion
Each target-related chapter in this document includes a section that raises important questions for committees and stakeholders to think about.
They provide a starting point for discussions, and highlight areas where some difficult decisions need to be made. The CWMS is based on a
collaborative and integrated approach that requires a range of individuals and organisations to engage in constructive debate. The zone and regional
committees will need to consider many of these issues for their implementation programmes, and other stakeholders, scientists, researchers and
the wider Canterbury community will also need to be part of these conversations.

Important questions for committees and
stakeholders to think about:

•

•
•
•
•
•

•
•
•

How and where are the key issues interrelated?
How can we work towards achieving all the targets?
What are the priorities for action in the region?
How are priorities different for different parts of Canterbury?
At what spatial scale are different decisions required (e.g. local,
catchment, regional)?

cWMS environment canterbury
1645 Canterbury water the regional context Nov 2011 insides FA.indd 10

•

What key issues need to go into zonal and regional
implementation plans? How will these link to RMA instruments?
How can we get and retain buy-in from local communities?
How far and at what speed can the CWMS take us?
What kinds of incentives can we provide for encouraging more
efficient use of water and improving land management practices?
Who will contribute to the costs involved with operating within
environmental limits?

10
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Water diversion race, Rangitata River

Setting the scene:
Key challenges in Canterbury
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Canterbury has a high dependency on both the quality and quantity of its water.
This chapter of the document is closely linked to Section 2 of the CWMS Strategic
Framework (Canterbury Mayoral Forum 2009), where more information can be
found. The Canterbury Regional Environment Report (2008) also provides data,
graphs, maps and commentary on the current state of Canterbury’s environment,
and provides a good background for understanding of the key challenges.
Technical reports listed in the reference list for this chapter will also provide more
detailed understanding on the current state of Canterbury’s water resources.

2.1. Key wAter mAnAgement Activities in cAnterbury
•

SETTING ENVIRONMENTAL LIMITS:
Many run-of-river takes are near the limit of what can be
abstracted while maintaining acceptable flows, and restrictions
are widely in use. Environmental flows need to be set and
maintained if river character, ecosystems, eco-cultural attributes,
and recreational uses are to be protected. Groundwater
allocation limits and effective groundwater allocations have been
estimated for Canterbury groundwater zones. There are now ten
red zones in Canterbury and four “yellow zones”, where effective
allocation exceeds 80% of the allocation limit (see Chapter 12:
Environmental Limits).

•

•

•

ACHIEVING GREATER WATER USE EFFICIENCY:
There are substantial efficiency gains that can be made by
addressing efficiency at property, scheme and catchment scale
in an integrated way. The key is to improve the reliability of the
supply so that the availability of water can be matched more
precisely to the needs of the crop or pasture being irrigated.
This in turn encourages greater investment in improving
efficiency of water use on farms. There is also potential to
reduce water consumption in town or city supplies (see Chapter
8: water use efficiency).
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ADDRESSING POTENTIAL IMPLICATIONS OF FURTHER
LAND USE INTENSIFICATION:
key concern is management of sources of pollution that can arise
from land use intensification and are difficult to pinpoint to an
individual property or source location. Of particular concern are
nitrate, phosphate and bacterial contamination of groundwater
and source water.

•

INVESTING IN INFRASTRUCTURE:
With current inefficiencies in the use of water, a huge investment
in infrastructure would be needed to provide enough water to
restore environmental flows to surface and groundwater systems,
ensure reliable supplies for existing users, and deliver additional
water for further land use intensification. To be viable, new
infrastructure must be introduced in conjunction with much more
efficient use of water, both by existing users and new users. New
ways must be found to harness the knowledge and experience
of existing irrigators in conjunction with external world class
engineering, financial and management resources (see Chapter
9: Irrigated land area and Chapter 11: Indicators of regional and
national economies).

IMPROVING CULTURAL HEALTH OF WATERWAYS:
The assessment of over 100 freshwater sites in the South Island
using the State of the Takiwā assessment framework rated the
cultural health of freshwater as moderate to poor. Major issues
influencing this result include intensive catchment modification
and land-use and the widespread loss of native riparian (riverbank) vegetation that can provide a buffer against land-use and
habitat for valued species. Point and non-point source pollution
along with a lack of water quantity were also noted as issues
across the majority of sites (see Chapter 3: Kaitiakitanga).

PREPARING FOR LIKELY FUTURE CHALLENGES:
Environmental integrity of products and reliable supply of
agricultural exports are likely to be increasingly important
factors in the future. Projections of climate change suggest the
region will become drier and need more irrigation simply to
maintain existing outputs from the land, while at the same time,
on the supply side, the natural systems for delivering water will
become less reliable and therefore less able to support current
levels of output.

IMPROVING WATER QUALITY AND FRESHWATER
ECOSYSTEMS:
One of the prime concerns with land use intensification is the
potential for water quality impairment, in particular nitrate
contamination of surface water and groundwater. Monitoring of
Canterbury’s aquatic ecosystem health shows declining health
in a number of areas including indigenous vegetation in lowland
and coastal areas, wetlands, and in freshwater biodiversity (see
Chapter 4: Ecosystem health and biodiversity).

•

•

•

GROWING THE REGIONAL ECONOMY:
Good water management will contribute to improved quality of
life and economic prosperity in Canterbury, through increased
incomes, employment and growing populations. The use of
water for irrigated agriculture, tourism, electricity generation and
recreation all provide economic benefits.
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2.2. Substantial land-use changes and impacts on water
quality and quantity
Over the past 20 years land use has changed dramatically in Canterbury (see box below), with substantial impacts on both the economy and the
natural environment. Urban growth, increased rural residential subdivision, and agricultural intensification have all contributed to the growth of the
Canterbury economy. Increased prosperity of rural communities (as well as communities at a regional and national scale), is reliant on increased
and high quality agricultural production.

Land-use changes in Canterbury
Urban and rural developments have led to substantial land-use
change in Canterbury.
At the same time, these rural and urban land use changes have
contributed to deteriorating water quality in rivers, streams and lakes,
and lower flows in rivers, often with negative impacts on ecosystems
and biodiversity, on drinking water quality and on social and cultural
activities associated with fresh-water.
These effects have sometimes led to undesirable impacts on human
health, on kaitiakitanga, and on tourism. The increase in use of
irrigation and nitrogenous fertilisers has led to adverse effects on
both the quality and quantity of water.
The availability of water for use by agriculture is increasingly less
reliable, and competition for scarce water resources is becoming
more common. These effects are likely to be further exacerbated
by climate change (see Appendix 2.6.4 for a description of ‘Climate
change in Canterbury’).
It is now widely accepted that we have reached and/or are very
close to reaching sustainable limits of water use. Many factors are
contributing to these impacts:

•
•
•

•

Urban growth (e.g. removal of vegetation, compacted soil,
impervious surfaces, storm-water runoff),
Rural land use intensification (e.g. increase in irrigated land area,
increased stock numbers, increased use of fertilisers),

Urban growth
The number of people recorded in the 2006 census as usually
resident in Canterbury was 521,832; an 8.4% increase since
the previous census in 2001. Two-thirds of the Canterbury
population reside in Christchurch City and more than threequarters live in the region’s five largest urban settlements
(Dalziel and Saunders 2009).
Prior to the earthquakes, the population of Greater Christchurch
was expected to increase by around 135,000 over the 2006-41
period. Currently it is estimated around 9,000 residents have
departed Greater Christchurch since 22 February 2011. Future
longer term population change will among other things depend
upon the manner of earthquake recovery. Growth that does occur
will be accommodated by green-field development and over time,
by an increasing rate of urban intensification within existing urban
boundaries, particularly within central Christchurch (Greater
Christchurch Urban Development Strategy).

Rural land-use intensification
In rural areas, the area of irrigated land in Canterbury was
estimated to have increased from 150,000 ha to 350,000 ha
between 1985 and 1999. When the CWMS was introduced in
November 2009, irrigated land area was estimated at 500,000
ha. Dairy cattle and deer numbers have increased rapidly over
the past 10 years, while sheep numbers had decreased by 22% by
2004 (Ford and Taylor 2006). Appendix 2.6.3 shows changes in
farm types and livestock in Canterbury between 2002 and 2007.

Changes to river character & processes (e.g. removal of riparian
vegetation, engineering works such as dams, water diversion,
water and gravel extraction, drainage of wetlands, and introduced
predator, plant and algae species),
An increasing variety of water uses (e.g. development of hydropower stations, and increased high-impact recreational activities
such as four-wheel driving).

Table 1 shows some of the effects of urban and rural land-use
changes. These are described further throughout this document.
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Table 1: Examples of effects of rural and urban land-use changes.
Canterbury Water Management
Examples of effects of land-use changes
Strategy 1st & 2nd order priorities
Impacts on the environment

•
•

Impacts on customary uses of water

Impacts on community & stock drinking
water supplies

Impacts on ability to irrigate

Impacts on renewable electricity generation

Impacts on recreation & amenity
opportunities

cWMS environment canterbury
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Degraded water quality (e.g. increased turbidity, greater surface runoff & increased
delivery of contaminants, eutrophication, groundwater contamination)
Habitat loss & reduced quality (e.g. reduced shade & increased water temperatures,
reduced food supply, weed invasion, fish, bird & invertebrate loss, loss of wetland species,
disturbed habitat and nesting areas)
Changes to natural river flows & braided channels
Desecration of mauri
Loss of taonga species & indigenous flora & fauna
Degraded mahinga kai species & habitats
Degraded cultural health of freshwater
Degraded water quality
Changes to natural flows
Insufficient quantities of high quality water to marae and papakainga
Inability to use reserve lands and easements
Impacts on recreation use & access
Effects on resources & values of significance to Ngāi Tahu as a result of transfers & mixing
of waters between & within catchments
Impacts on ability of tangata whenua to act effectively as kaitiaki
Decline in drinking water quality (e.g. contamination of groundwater, increased nitrate
levels in drinking water)
Health risk to humans & domestic livestock
Increased water treatment costs
Lack of ability to sustain marae and papakainga
Availability of water is less reliable
Over-allocated groundwater resources
Loss of development right that is a component of the customary rights of manawhenua
Competition for scarce resources and difficulties in accessing more water for irrigation
Competition for scarce water resources between generators & other users
Inability to access more water for hydro-generation
Degraded water quality & associated health risks
Reduced enjoyment of recreational activities
Negative impacts on tourism
Reduced accessibility
Inadequate flows
Loss of visual amenity
Safety concerns
Obstruction of fish passage
Reduced fish habitat
Reduced fish growth rates, abundance & adult size
Loss of cultural heritage
Increased growth of toxic algae
Loss of opportunities to revitalise cultural practices
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2.3. The current state of Canterbury’s water quality
and quantity
2.3.1. Surface water quality

Canterbury, like other places around New Zealand, has a mix of good
quality as well as deteriorating water quality in its rivers, lakes and
groundwater systems. NIWA operates New Zealand’s National Rivers
Water Quality Network (NRWQN) which regularly samples 77 sites
nationally. Regional councils, including Environment Canterbury, also
monitor water quality for State of the Environment (SoE) reporting.
Many rivers show excessive nutrients, reduced visual clarity due
to suspended sediments, and pollution by faecal bacteria. Water
quality is appreciably worse at several hundred sites in lowland rivers
monitored by regional councils. There is currently no national-scale
monitoring done for lakes, groundwater or estuaries, but regional
council monitoring from around the country shows that 56% of 134
lakes monitored nationally are ‘eutrophic’ or worse. This means they
suffer from nutrient enrichment that promotes frequent algal blooms,
including major blooms of toxic cyanobacteria (NIWA 2010).

Canterbury’s lakes and rivers remain subject to pressure from
intensification of land use, increasing allocation of water resources,
climatic factors and changes arising from nutrient inputs and
sedimentation. Generally, only mountain-fed rivers, and to a lesser
extent lake-fed rivers, are considered to have water of high quality.
All other river types show varying degrees of decline in water quality,
with lowland streams containing the poorest water quality (Meredith
and Hayward 2002). These trends are seen in Table 2 (Appendix
2.6.2 shows Environment Canterbury water quality monitoring sites
and 2.6.5 provides more detail on nitrates and phosphorus). See the
Canterbury Regional Environment Report 2008 for more specific
detail on water quality in the region.
Ngāi Tahu are particularly sensitive to the quality of freshwater and
support the use of a range of measures for assessing quality. They are
mindful of the fact that the indicators and thresholds that individuals
use to assess water quality may be fundamentally different – Māori
spiritual values in respect of water include perceptions of pollution
that may conflict with scientific measures. For example “drinkable”
water may be scientifically defined as carrying contaminants, but at
a level that is not toxic to humans. In other words a certain level of
degradation can occur. In contrast, Māori are likely to require drinking
water to be protected from a cultural perspective of pollution,
which prohibits certain discharge activities, regardless of the level of
physical contamination (Ministry for Environment 1998).

The abstraction of groundwater resources in Canterbury has
increased substantially over the past 20 years, driven by land use
change and intensification. This has contributed to a significant
decline in groundwater levels and to reduced flows in spring-fed
streams. Other recorded effects include an increase in contamination,
particularly from nitrates, and severe reductions in in-stream
ecological values in some waterways (Environment Canterbury 2008,
NIWA 2010).

Table 2: Generalised summary of water quality issues for river types in Canterbury based on water
quality data from 2002-08 and trends from 1997-2008.
Good quality
Potential issue

↑ Increasing
↓ Decreasing

Poor quality
~ No clear trend
Strongly influenced by natural processes
River type

Water quality issues
Life-supporting
Nutrient enrichment
parameters
Temperature
& dissolved
oxygen

Toxicity

Nitrate-nitrite
Dissolved Dissolved
nitrogen &
inorganic reactive
nitrogen phosphorus ammonia nitrogen

Sediment
inputs

Faecal
contamination

Turbidity &
suspended E.coli
solids

Alpine-upland

↓

↓

↓

↑

Alpine-lower

↓

↓

↓

↑

Lake-fed

↓

↑

↓

↑

Hill-upland

↑

~

↑

↑

Hill-lower

↑

↑

↑

↓

Banks Peninsula

↓

↑

↓

Spring-fed plains

↑

↑

~

Spring-fed plains - urban

↓

↓

~

Spring-fed upland
Spring-fed lower basin
~
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2.3.2. Groundwater quality
Groundwater and surface water are intricately linked, as seen in
Figure 1. In areas where groundwater is recharged from the land
surface, concentrations of dissolved ions, such as nitrate and
chloride, commonly display higher and more variable concentrations.
The land surface recharged groundwater tends to remain in the
shallower parts of the aquifer system and discharge in the upper
reaches of the lowland streams, many of which display elevated
nutrient concentrations (nitrogen and phosphorus).
In contrast, groundwater that is recharged from the alpine rivers flows
into the deeper parts of the aquifer system, then some re-emerges
near the coast, while the remainder probably discharges offshore.
This process is not well understood. The concentration of dissolved
ions in the river-recharged groundwater commonly has much lower
and less variable concentrations.
The deep groundwater emerging near the coast also feeds the
lowland streams and this probably acts to dilute the higher
concentrations of dissolved ions in land surface recharged
groundwater feeding the lowland streams. Groundwater chemistry
is affected by land surface recharge to depths of over 100 m below
the water table, although the depth of the interface between the two
recharge sources is quite variable from one location to another.

See the Regional Environment Report (2008) for trends in
water quality (available at www.ecan.govt.nz/publications/
Pages/regional-environment-report.aspx).

Figure 1: Surface-water and groundwater interactions.
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2.3.3. Water quantity
The abstraction of groundwater resources in Canterbury has increased substantially over the past 20 years, driven by land use change and
intensification. This has contributed to a significant decline in groundwater levels and to reduced flows in spring-fed streams. Groundwater
allocation limits and effective groundwater allocations have been estimated for groundwater zones in the Canterbury region and set through the
Natural Resources Regional Plan. When water allocation exceeds the allocation limit, the zone is considered to be fully allocated and defined as a
“red zone”. There are currently ten red zones in Canterbury and four yellow zones, where effective allocation exceeds 80% of the allocation limit
(Figure 2). See the Regional Environment Report (2008) for more detail, examples and case-studies on water quantity issues in Canterbury.

Figure 2: Groundwater allocation zones in Canterbury.
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2.4. Interconnected issues
To take another example, many of Canterbury’s unique and highly
valued braided river birds rely on regularly changing flows to maintain
the braided nature of river-beds, so important for providing predatorfree habitat and nesting spots. While each of the species groups
in these highly specialised and sensitive environments has its own
habitat requirements, they also interact with and depend on other
organisms. These interrelationships are an important part of the
diverse and interdependent braided river systems.

Canterbury’s water management issues are complex,
interconnected, and multi-layered. Local knowledge and experience,
environmental monitoring, and scientific studies in Canterbury have
clearly shown that continuing along the same path for managing
water will result in unacceptable environmental, social, cultural and
economic outcomes. Figure 3 shows the interconnectivity of issues
that relate to the management of Canterbury’s water resources.
It is a conceptual diagram and does not need to be read in detail.
The important point is that it is all interconnected – what we do
in one part of the system will impact on other parts of the system.
Canterbury Water - The Regional Context provides detail and
examples of many of these interconnections.

In another example, the development of water storage can help to
provide a reliable supply of water for farmers, who are able to use
water more efficiently if they know how much they will be getting and
when. A resulting increase in irrigated land area will have economic
and social benefits for rural communities, with flow-on effects to the
whole region. Water storage reservoirs can provide hydro electricity
generation, recreational opportunities, and the ability to control
environmental flows for benefits to ecosystems, mahinga kai, and
the environment. The challenge lies in using storage for such benefits
whilst limiting adverse and cumulative effects.

The interrelated nature of water quality and quantity issues is
complex, and in turn leads to a range of other highly interconnected
impacts. Social, environmental, cultural and economic values are
all interconnected. Customary uses of water, for example, rely on
high quality fresh-water as well as adequate flows, and healthy
ecosystems. For Ngāi Tahu, deterioration of water quality and/
or quantity can lead to adverse impacts on health and wellbeing,
for example, eating contaminated shellfish, or through direct skin
contact with poor quality water, on recreational activities family and
social occasions, and on social standing if manuhiri (visitors) are
unwell after drinking contaminated water.

Pressure on river and aquifer systems, cumulative effects of
intensive rural and urban land-use, the need for increased primary
production and employment, questions around the ownership of
water, impacts of climate change, cultural health of rivers and the
need for improved water infrastructure and storage are just some of
these interconnected issues, which often cut across the boundaries of
catchments, communities and regions.

Nutrient budgeting

Environmental limits

Kayaking

Standards

Natural character of braided rivers

Storage reservoir

Urban growth

WATER QUANTITY

Drinking water
Mauri Fairness

Eels
Nitrates

Protect

Water metering

Governance

Fishing

Stock water

Phosphorous

Landscapes & natural features

Estuaries

Planning

Lizards
Wahi tapu

GDP

Floodplains

Health Act

E-coli Lowland streams

Soil moisture monitoring

Taonga

Mayoral forum

Tourism

Human health

Water infrastructure

WATER QUALITY

Ecosystem health & biodiversity
Nutrient management

Irrigated land area

Audited self-management

Risk management

Rules

Ownership of water

Land-use

Recreational & amenity opportunities

Regional and National economies

Sustainability

Safety

Figure 3: Interconnected Canterbury water issues.

Climate change

Treaty of Waitangi
Gravel abstraction

Storage dams

Canterbury plains

Kaitiakitanga

Note: This diagram shows the interconnectivity of issues that relate to the management of Canterbury’s water resources. It is a conceptual diagram,
and does not need to be read in detail. The key point is that it’s all interconnected – what we do in one part of the system will impact on other parts
of the system.
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2.5. A new approach
A history of highly adversarial court cases involving individuals and
organisations from across the region has led to the point where a
different approach is needed. The Canterbury Water Management
Strategy (CWMS) provides a way forward, aiming for progressively
improved management and use of Canterbury’s water resources. The
strategy will evolve and adapt, taking a regional approach to achieving
collaborative and sustainable water management.
While there are many adverse impacts that require attention, it is also
important to recognise that past water management has had positive
impacts including economic prosperity, employment opportunities
and thriving rural communities, and has maintained many waterbased recreation opportunities. There are already concerted efforts
by communitities and landowners to improve water quality. The
CWMS will build on these positive aspects at the same time as
focusing on improving water quality and meeting the CWMS targets.
The Canterbury Water Management Strategy (CWMS) Framework
Document (Mayoral Forum 2009) sets out the key challenges, vision,
principles and targets for the integrated management of Canterbury’s
water. The desired outcome of the strategy is:

A set of ten targets provides the strategy with a sense of direction
and balance, and ensure that all aspects of the solution are
advanced in parallel. Achieving continued economic production and
environmental quality are key to the strategy. This requires proactive
work towards environmental rehabilitation and protection, as well as
a focus on improving land-use practices and efficiencies in water use,
and considering options for re-distribution of water allocations and/
or water storage.
A wide range of innovative ideas, practices, management tools and
practical rehabilitation work is already underway in Canterbury, and
at the same time many of the planning and legal frameworks and
governance structures are undergoing review and change. Many of
these initiatives make use of the private sector and communities, and
many people are working together towards sustainable management
of water. As this document shows, a challenging path lies ahead,
dealing with numerous complex issues.

“To enable present and future generations to gain the greatest
social, economic, recreational and cultural benefits from
our water resources within an environmentally sustainable
framework.”

Ashburton Zone Committee members
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2.6.2. Environment Canterbury water quality monitoring sites
Figure 3: Water quality monitoring sites.
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2.6.3. Changes in farm type and livestock numbers in Canterbury
Farm Types in Canterbury, 2002 and 2007
Farm type (ANZSIC06)

2002

2007

Change %

Number

%

Number

%

Sheep Farming

3,000

29.2

2,220

23.3

-26.0

Beef Cattle Farming

1,400

13.6

1,551

16.3

10.8

Sheep-Beef Cattle Farming

540

5.3

591

6.2

9.4

Dairy Cattle Farming

820

8.0

858

9.0

4.6

Deer Farming

570

5.5

420

4.4

-26.3

Horse Farming

480

4.7

408

4.3

-15.0

Other Animal Farming

555

5.4

588

6.2

5.9

TOTAL FARMING

7,365

71.6

6,636

69.7

-9.9

Fruit Growing

543

5.3

447

4.7

-17.7

Grain Growing

300

2.9

330

3.5

10.0

Vegetable Growing

490

4.8

291

3.1

-40.6

Plant Nurseries

220

2.1

180

1.9

-18.2

Grape Growing

110

1.1

153

1.6

39.1

Cut Flower & Flower Seed Growing

190

1.8

114

1.2

-40.0

Other Crop Growing

170

1.7

528

5.5

210.6

TOTAL GROWING

2,023

19.7

2,043

21.5

1.0

Forestry

550

5.3

495

5.2

-10.0

Other

345

3.4

342

3.6

-0.9

TOTAL FARMS

10,000

9,519

-7.5

Source: In Dalziel and Saunders (2009): Statistics New Zealand Agricultural Production Census data, 2002 and 2007, obtained from
www.stats.govt.nz/. Note: Columns do not sum to totals due to rounding errors and random rounding to protect confidentiality.
Some smaller categories in the original census data have been combined in this table.

2.6.4. Climate change in Canterbury
It is now generally accepted worldwide that human activities
have accelerated climate change, and that further future climate
change is unavoidable. Climate change has been caused by the
release of greenhouse gases into the atmosphere. Atmospheric
concentrations of CO2 have increased by 35% since 1750, and are
currently at concentrations unprecedented over the past 650,000
years. Approximately three-quarters of this is due to the burning of
fossil fuel, while the rest is predominantly due to land use change
(such as deforestation).

Observed national trends
There has been a long-term increase in the average temperature of
New Zealand of about 0.6°C between 1920 and 2000. Sea levels have
risen by an average of 16 cm per century since the early to mid 1800s.

Predictions for Canterbury
Regional climate change projections suggest there will be:
(1) Generally more variable rainfall within any year (and therefore
further reductions in reliability of fresh water availability)

Regardless of the global response to emissions, the levels of
greenhouse gases currently in the atmosphere mean that the
climate will continue to change as a result of human activities for the
foreseeable future. Good summaries of global and national climate
trends, projections, and impacts are available from NIWA (www.niwa.
co.nz/our-science/climate/information-and-resources) and Ministry
for the Environment (www.mfe.govt.nz/issues/climate/index.html).

(2) Increases in summer temperatures (and therefore increased
evaporation and irrigation demand)

Climate change will need to be taken into account in decisionmaking on many issues, including impacts on ecosystems, hydrology
and water resources, food production, coastal systems, human
settlements, human health, and energy production. The CWMS
Targets will all be affected by climate change, and some of these
effects are described in particular in Section 4 (ecosystem health
and biodiversity), Section 6 (drinking water), and Section 9 (irrigated
land area).

Climate scientists estimate that Canterbury’s temperature could be
up to 2.5°C warmer over the next 70–100 years. This compares to
a temperature increase in New Zealand during the past century of
about 0.7°C. To put this in perspective, the 1997/98 summer, which
many New Zealanders remember as particularly long, hot and dry,
was only about 0.9°C above New Zealand’s average for the 1990s.
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(3) Decreases in winter rainfall on the east coast (and therefore a
decrease in groundwater recharge from rainfall)
(4) Increases in rain in the Southern Alps/Kā Tiritiri o te Moana and
less snow (and therefore reduced summer base flows and greater
variability of flows in alpine rivers).

Coastal parts of Canterbury could be up to 20% drier while the
foothills and the Southern Alps could be up to 25% wetter. The region
as a whole is likely to experience more varied rainfall patterns and
flooding could become up to four times as frequent by 2070.

22
15/11/11 11:32 AM

LEFT PAGE

The average climate change will be affected most greatly by changes at the extreme end of the range of weather experienced. It is the
extreme weather events (such as longer periods of drought) that have the greatest implications for adaptation. Impacts include daily
temperature extremes, extreme rainfall, drought, storms and fires (O’Donnell 2007, Ministry for the Environment 2008).
The maps below show the projected trend in annual-average rainfall that could be expected by 2050 and 2100, compared with the
average for 1980-99 (MAF 2010).

Projected annual mean rainfall change between 1980-1999 and 2030-2049*
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2050
2100

Annual rainfall in the Southern Alps increases by more than 6 percent,
while it becomes a little drier in lowland mid and North Canterbury.
Annual rainfall could increase by 15% in the Alps of South Canterbury,
while coastal North Canterbury rainfall could decrease by 6% to 8%.

Projected annual mean rainfall change between 1980-1999 and 2080-2099*
cWMS ENvIrONmENT caNTErburY
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nAturAl vAriAtions in climAte – el niÑo And climAte forecAsting
El Niño is a natural feature of the global climate system. Originally it was the name given to the periodic development of unusually warm ocean
waters along the tropical South American coast, but now is used more generally to describe the ‘El Niño Southern Oscillation (ENSO) phenomenon’:
the result of a cyclic warming and cooling of the surface ocean of the central and eastern Pacific. La Niña is the opposite of El Niño.
During El Niño:
Trade winds weaken and sea temperatures in the eastern tropical
Pacific become several degrees warmer than normal. There is a
systematic eastward shift of heat and moisture out into the Pacific.
Effects for New Zealand:
• Stronger or more frequent winds from the west in summer,
leading to drought in east coast areas and more rain in the west.

•
•

In winter, the winds tend to be more from the south, bringing
colder conditions to both the land and surrounding ocean.
In spring and autumn south-westerlies tend to be stronger or
more frequent.

During La Niña:
Trade winds strengthen, with cooler sea temperatures in the eastern
equatorial Pacific.
Effects for New Zealand:
• Impacts are weaker for New Zealand than for El Niño.

•

More north-easterly winds which bring more moist, rainy
conditions to the northeast parts of the North Island, and
reduced rainfall to the south and south-west of the South Island.

Some areas, such as South Canterbury, can experience drought in
both El Niño and La Niña, resulting in challenges for water users and
managers.
Recent analysis suggests that rising global temperatures may be
linked to stronger and more frequent El Niño episodes – in the past
20 years, there have been significantly more El Niño episodes than
in the 20 years before that. As yet there is no scientific consensus on
this suggestion. (NIWA 2008)

likely effects of climAte chAnge
There are many effects of climate change on natural resources, many of which are interrelated, as seen in Table 3: Likely impacts and effects of
climate change, and discussed further throughout this document.
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Table 3: Likely effects of climate change.
effects on: likely impActs of climAte chAnge

exAmples of likely effects on people’s Activities

Fresh water

Reduced water surplus to streams & groundwater & reduced availability
for water users
Reduced water quality
Decrease in reliability of supply for existing water users [link to irrigated
land area section]
Decrease in availability of water for recreation, aesthetic & other nonconsumptive uses

Reduced river flows for non-alpine rivers
Less water in rivers in late spring/early summer
due to reduced snowmelt

Land

Increased evapotranspiration over agricultural
land resulting from higher temperatures & drier
conditions

Reduced water quality in rivers & effects on the capacity of streams to
cope with contamination

Sea-level rise

Contamination by saltwater intrusion to groundwater

Heavy precipitation events & increased flood
frequency & intensity

Increased nutrient run-off, sedimentation, river erosion & turbidity
Increased risk of contamination of urban waterways & groundwater by
stormwater & other possible sources of contamination, & increased risk of
overloading sewerage systems
Increased risk of nutrient & pathogen contamination of drinking water,
particularly non-reticulated water supplies in rural areas [linked to
drinking water section]

Drought - higher temperatures, increased wind, &
loss of vegetation cover

Topsoil loss & aridity problems on non-irrigated areas

Increase in heavy downfall events & flooding

Soil nutrient stripping
Increased landslides, mudslides & erosion

Coastal erosion & river erosion of ‘main divide-fed’ Loss of land through erosion (E.g. productive land or land rich in
rivers
biodiversity
Coastal &
marine areas

Biodiversity

Changes to supply & subsequent availability or
mobility of sediments to the coastline & estuaries

Effects on waves, river flow, currents, beaches. Open coast beaches in
particular are often sensitive to small changes in sediment supply

Heavy precipitation events & increased nutrient
run-off

Effects on quality of marine water (e.g. increased sedimentation or
nutrient levels)

Temperature increases & sea-level rise

Altered geographical distribution of habitats & distribution of indigenous &
unwanted species
Threat to native species from changed disease vector distribution &
altered habitats
Potential for increased algal blooms from elevated CO2 &/or reduced
water mixing due to higher temperatures

Water temperature increases

Drought & increased water abstraction

Disruption of freshwater & marine ecosystems through reduced river flows

Increased flood events & river & sea turbidity

Contamination of ecosystems (e.g. through nutrient run-off and
sedimentation)

Upper Orari Catchment
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Impacts on water availability
One of the greatest effects of climate change is likely to be the
availability of water. Existing pressure on water resources will be
exacerbated by increased evapotranspiration, the desire for greater
water takes to maximise the production potential of the warmer
climate, and the need to counter the increased intensity and
frequency of droughts. There are likely to be escalating competing
pressures from agricultural users, electricity generators (potential

increase in demand for hydro-generation as a zero-emission energy
source), domestic users (increased water use in hotter weather), and
the need to protect in-stream values, including against the increased
risk of drought and other effects of climate change. Economic and
societal effects of climate change, as they relate to water, are shown
in Table 4.

Table 4: Economic and societal effects of the impacts of climate change on water.
Cultural effects
Māori have important spiritual and cultural
connections to waterways based on
whakapapa. This kinship-based connection
establishes a reciprocal relationship, requiring
local hapu and iwi to care for and sustain the
natural environment as it has for them;

•
•
•

Floods that erode or uncover urupa (burial
sites) can cause stress and a sense of loss

Economic effects

•
•
•

•

Costs associated with weather-related
natural hazard events, e.g.,

•

losses $231M

•

•

Costs associated with adaptation to
climate change, e.g. shifting from one land
use activity to another

• 1997-99 Canterbury drought-related

Flooding and/or increased farmland runoff can contaminate kai gathered
Increased risk of gastrointestinal disease
by drinking contaminated water or kai
for whanau or manuhiri (visitors) can
impact on the mana of the local hapu,
compounding whakama (cultural shame).

Impacts of drought - loss of agricultural
productivity and income

Societal effects

• 2000 Canterbury storms $10.31M
• 2002 Canterbury hail storm $3.29M
• 2005 Christchurch hail storm $13M
• 2006 Canterbury snow storm $42.5M

•

Extreme weather event-related injuries,
hardship, disruption and infrastructure
damage
Threats to community cohesion through
increasing competition for scarce water
resources
Stresses associated with loss of
productivity and income through drought
or floods
Increased risk of contracting
gastrointestinal disease caused by
ingestion of pathogens (disease-causing
microbes) in drinking water.

Opportunities and need for renewable
energy sources including hydro power, due
to greater costs of fossil fuels.

(O’Donnell 2007, Lange and Gregor 2009).
It is critical that an effective, adaptive, and equitable water resource allocation regime is implemented for the region that takes climate change into
account. Developing water conservation and efficiency strategies is a complementary priority, driven by expected increases in demand.
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2.6.5. Nitrates and phosphorus
Nitrogen is an essential plant nutrient and a natural constituent of
any soil. As land is farmed more intensively, farmers try to maintain
a higher concentration of mineral nitrogen in the soil to stimulate
greater plant production. This results in an increased risk that nitrate
will be leached out of the soil and into the groundwater below, posing
health risks to humans who use the groundwater for drinking (see
Chapter 6 – Drinking water).
Nitrogen makes up about 0.1% to 0.6% of a typical agricultural soil.
Most of this nitrogen is bound up in immobile organic compounds,
but as these compounds break down over time, 10 to 5000 kg
of nitrogen per hectare is released into the soil water as soluble,
plan-available mineral nitrogen – ammonium and nitrate ions.
Ammonium ions have a positive charge and tend to absorb to the
negatively-charged surfaces of clay particles in the soil, so they are
not generally very mobile in soil. However, in most Canterbury soils,
ammonium ions are readily converted to nitrate ions by soil microbes
in a process called nitrification. Nitrate ions are negatively charged
and are, therefore, very mobile. As soil water percolates downward
through the soil, the nitrate ions in the soil tend to move downward
with it. In general, as a parcel of land is farmed more intensively, the
farmer tries to maintain a higher concentration of mineral nitrogen in
the soil in order to stimulate greater plant production. In Canterbury,
since most of the mineral nitrogen is in the form of nitrate ions,
this intensification results in an increased risk that nitrate will be
leached out of the soil and into the groundwater below (Environment
Canterbury 2008, p.21).
There are many difficult issues in estimating nitrate-N leaching rates
for the main land uses on different soils and rainfall zones, including
the rarity of good long term measured data, which means that
models cannot be reliability calibrated for Canterbury conditions.
Nevertheless, an increasing amount of data shows an increasing trend
in nitrate nitrogen concentrations over time.

•
•

In other areas, nitrate-N concentrations are generally higher,
indicating that human activities are affecting groundwater quality.
An extrapolation of current trends in nitrate concentrations
suggests that within 30 years the nitrate concentrations of many
shallow unconfined aquifers could exceed the limited set in the
DW standards for NZ 2000 (Hanson 2002). This conclusion is
also supported by modelling of land use changes at a catchment
scale (Di and Cameron 2002, 2004).

Explanation of MAV
Health-based maximum acceptable values (MAV) are given for
determinands, such as arsenic, manganese, E.coli and nitrate,
which if exceeded may have a health consequence for people
who drink the water.
Phosphorus occurs naturally in Canterbury groundwater, generally
at very low concentrations. Typically this is because phosphorus
is retained by the soils and not readily leached to groundwater.
Phosphorus is not a concern in groundwater itself, and does not
pose a health risk at concentrations found in natural water, but it
may cause eutrophication problems in groundwater-fed surface
waters. Dissolved reactive phosphorus (DRP) concentrations above
the default guideline of 0.01 mg/L, set for the protection of aquatic
ecosystems (ANZECC, 2000), may provide the necessary phosphorus
(often the limiting nutrient) to promote excessive plant growth.
In a recent Hurunui case-study, DRP concentrations above the
guideline value (0.01 mg/L) have been detected in groundwater. It is
not known what effect these elevated DRP concentrations have on
surface water quality in the study area (Abraham 2010).

Studies undertaken in 2002 and 2004 included a comprehensive
review of groundwater nitrate-N data held by Environment
Canterbury (Hanson 2002) and more detailed surveys undertaken to
define areas where nitrate-N concentrations exceeded the ministry
of Health’s MAV for drinking water (Abraham and Hanson 2004,
Hayward and Hanson 2004). Key findings from these studies:

•

•

Nitrate concentrations in groundwater from a single well can
change dramatically over time, commonly showing a seasonal
pattern with higher concentrations in winter/spring than in
summer/autumn.
Generally, low concentrations of nitrates occur in groundwater
where rivers and streams are the dominant source of recharge,
and in coastal confined gravel aquifers between the Rakaia River
and Ashley River/Rakahuri, where river recharge predominates
and the confining layers of fine sediment protect the aquifers
from direct contamination from the land surface.
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Photo: Ngāi Tahu

Kaitiakitanga
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chApter lAyout

Why is the kaitiakitanga
target important?

Key points

The Kaitiakitanga
chapter is closely linked
with all other chapters
in this document

3.5

Work in progress:
What kinds of actions &
priorities?

Current context:
Tangata Whenua,
Papatipu Rūnanga,
The Treaty of
Waitangi & water
values & uses

3.4

3.5

3. 3

Areas where
further
information is
required

3. 6

S:

3.2
3 .1
LINKagE
Y
KE

3. 4

Key issues:
What are the water issues that
are important to Ngāi Tahu
and Papatipu Rūnanga?

cwms targets from 2010:
Prevent further decline in the quality or quantity of water used as marae drinking-water
Prevent further loss or degradation of Ngāi Tahu nominated wahi taonga
Increase understanding of the customary values and uses associated with specific water bodies
Involve Papatipu Rūnanga in the Immediate Steps restoration programme and priorities
Formally recognise Te Rūnanga o Ngāi Tahu Freshwater Policy; work towards resolving Ngāi Tahu policy issues:

• Environmental flows that afford protection to instream values
• Direct discharge of point source contaminants to water
• The unnatural mixing of water sourced from different water bodies
• Address non-point pollution through a range of measures including regulatory control
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Te Tōimairaki, me te hukapapa, me te hukarere, me te ua,
he aitaka nā Raki i a Papa, koia te taru ka tupu ai i te raumati
Morning mists, ice, snow and the rain;
Descendents of Raki and Papa, the shoots from which life grows
This whakataukī (proverb) describes the importance of different forms of water that provide for and sustains all life. It is a primal
element in the whakapapa (genealogy) and creation of all life in Māori tradition. These concepts are described further within this chapter.
The Kaitiakitanga chapter sits at the front of this document because it describes the importance of water as a taonga (treasure), and
the importance of the Ngāi Tahu paradigm and ethic – Ki Uta Ki Tai, which encapsulates the approach taken by the Canterbury Water
Management Strategy. Indeed many of the cultural values of Ngāi Tahu discussed in this chapter are akin to values held by others within
Canterbury communities. A summary of important Ngāi Tahu concepts is found in Appendix 3.7.8.

KEY POINTS

•
•

•

Water is a taonga that provides for and sustains all life. It
is integral to cultural and personal identity and wairua for
whānau, hapū and iwi.
Water is central to the Ngāi Tahu resource management
philosophy ‘Ki Uta Ki Tai’ – from the mountains to the sea.
For Ngāi Tahu this requires an holistic view of the world and
integration and co-operation between agencies, legislation
and management frameworks.
Kaitiakitanga is about the active protection, use of and
responsibility for natural and physical resources by tangāta
whenua – it requires both an active role in decision-making
and achievement of environmental outcomes.

•

KEY POINTS

3.3. Key points in this chApter

•

•

Priorities for Ngāi Tahu include protecting wāhi tapu, wāhi
taonga, and mahinga kai, preventing further decline in quality
and quantity of drinking water, increasing understanding of
and provision for customary values and uses in particular
zones, and involvement of Papatipu Rūnanga in CWMS work.
Ngāi Tahu is particularly concerned with the impacts of
land use intensification on water quality & quantity. Adverse
effects of degraded waterways impacts on the health and
wellbeing of waterways and ability to access life sustaining
resources of the waterways.
Ongoing discussions between Ngāi Tahu, the Crown and
Canterbury local government will lead to increased clarity
around the arrangements and commitments needed to give
effect to the Treaty, aboriginal and customary rights.

3.2. why is the KAitiAKitAngA tArget importAnt?
Kaitiakitanga is about the active protection and responsibility
for natural and physical resources by tangāta whenua. The term
“kaitiakitanga” incorporates notions of guarding, keeping, preserving,
fostering, sheltering and watching over resources. Land and
water sustain people. Consistent with the cultural concept of utu
(reciprocity), people must therefore sustain land and water for
present and future well-being. We must make sure that our actions do
not compromise the life-supporting capacity of the environment. This
is the fundamental premise of kaitiakitanga (Lenihan 2010). Water is
a resource that promotes wellbeing for Māori, through the capacity of
healthy water-bodies to provide food, resources, and opportunities to
maintain traditional connections and practices such as manaakitanga
(support, sharing and hospitality, e.g. as shown towards guests).
Access to freshwater for the development of land and other economic
opportunities is also important to enable the self determination of
whānau, hapū and the iwi (Te Rūnanga o Ngāi Tahu and Department
of Conservation 2005, and Ruru 2009). However, from the
perspective of tangāta whenua the resources must be developed in
a way that does not threaten the lives or health of present or future
whānau, hapū and iwi members.

The responsibilities of kaitiaki can only be fulfilled by outcomes which
sustain the spiritual and physical integrity of the resources and their
relationship with tangāta whenua – so that the resources and the
cultural values they support are passed down to future generations.
Given that objective, Ngāi Tahu measure the effectiveness of
opportunities provided for the exercise of kaitiakitanga against the
environmental outcomes that are achieved. Those outcomes will
be represented by physical resource health and opportunities for
continuing cultural usage according to tikanga Māori.

kAitiAkitAngA – yesterdAy And todAy
Traditionally, kaitiakitanga incorporated guardian spirits who
communicated with the living world to herald the times and limits of
harvest seasons or conversely to warn of the danger of degradation.
Sometimes kaitiaki were manifested through guardian animals, birds,
fish or taniwha. Tangāta tiaki (those with the mātauranga – training
and knowledge) interpreted signs in the environment, such as
environmental indicator species or natural events that were utilised
to understand the changing ecology. They are monitors of resource
health and wellbeing. One of the aspirations of tangāta whenua is to
have the role of Tangāta Tiaki formalised throughout the region.
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While the principle of kaitiakitanga still applies today, it has been
necessary for the role of kaitiaki to evolve in order to cope with the
intense demands that are being placed upon natural resources and
the loss of Ngāi Tahu access to sites through colonial processes
and privatisation of land rights. In modern times, and particularly
under the Resource Management Act, the duties associated with
kaitiakitanga include:
a) Restoring and rehabilitating degraded mahinga kai sites;
b) Assessing the cultural implications of proposed developments,
including preparing cultural impact assessments;
c) Lodging submissions and presenting evidence on resource
consent applications and plan development processes;
d) Forming constructive relationships with environmental agencies
such as councils, the Department of Conservation and Fish
and Game.
It is important to emphasise that while the role of kaitiaki has
evolved to accommodate contemporary resource management
processes, Ngāi Tahu are still guided and remain true to their cultural
foundations based on mauri and mātauranga (Waaka-Home 2010).
To Ngāi Tahu, kaitiakitanga is not a passive custodianship, nor is it
simply the exercise of traditional property rights, but entails an active
exercise of power in a manner beneficial to the resource. Tāngata
tiaki, the people who practice kaitiakitanga, do so because they hold
the mana (authority) and responsibility to do so. Ngāi Tahu seek to
play an active tāngata tiaki role in the day-to-day management of
natural and physical resources.
The mana for kaitiakitanga is derived from manawhenua. This is
reflected in the definition of kaitiakitanga in the Resource Management
Act 1991 (see box below), which makes it clear that it is only applicable
for the local tāngata whenua of an area to exercise kaitiakitanga.

To give effect to the concept of kaitiakitanga it is important to
consult with the appropriate Papatipu Rūnanga. The outcomes of
kaitiakitanga are likely to include avoiding the discharge of waste,
particularly human waste, into rivers and lakes, the management of
natural resources in a way that maintains mahinga kai values, and
ensuring that all taonga (which includes all natural resources), are
available for future generations in as good, if not better, quality than
they currently exist. For Ngāi Tahu, kaitiakitanga is also linked to
rangatiratanga (see section 3.2.1).
The example of the long-fin tuna on the next page beautifully
captures the essence of kaitiakitanga. It is taken from a submission
by Te Rūnanga o Ngāi Tahu on resource applications in the Waitaki
Catchment. The submitter concludes by stating:
“In my evidence today, I have focused on our aspirations to restore
tuna in the Upper Waitaki catchment. This is a tangible and realistic
goal for us. Many of our other mahika kai species have already been
lost or access restricted. We still have access to the tuna resource.
Eels are a key part of our relationship with this catchment. We want
to protect our relationship with this taonga, which enables us to
continue to generate matauraka which only comes from our “handson relationship” working with our taonga. We need to maintain
our ability to visit, to restore this resource, to retain and generate
matauraka, and when it is sustainable and healthy to gather and use it
as our Tipuna did”.
Through the CWMS, governance of water at zone, regional and
national scales will have impacts on Ngāi Tahu’s ability to act as
tangāta kaitiaki. It is essential that Ngāi Tahu, as Tāngata whenua, are
able to play an active role in decision-making and achieve a range of
outcomes in their role as Tangāta Tiaki. Ki Uta Ki Tai is the Ngāi Tahu
way of understanding the natural environment, including how it can
be looked after appropriately.

Kaitiakitanga and the Resource Management Act 1991
Kaitiakitanga has increased in prominence because of the Resource Management Act 1991. As stated in section 7(a), decision-makers are
required to have particular regard to kaitiakitanga. The Act currently defines kaitiakitanga as:
“The exercise of guardianship by the Tangāta whenua of an area in accordance with tikanga Māori in relation to natural and physical
resources; and includes the ethic of stewardship based on the nature of the resource itself.”
The reference to “tikanga Māori” reinforces the need to consider Māori worldviews (Roberts 2002). The responsibilities of Tangāta tiaki are to
protect the integrity of resources, which requires Ngāi Tahu to focus on long-term environmental results. A number of the CWMS targets focus on
the protection of wāhi taonga, mahinga kai and the protection of cultural practices central to the cultural identity of Ngāi Tahu.
For Ngāi Tahu, it is important that decision makers understand that the definition given to kaitiakitanga in the Act is a starting point and does not
encompass all of the cultural values of kaitiaki (Crengle 2002). Kaitiaki and the exercise of their responsibilities (kaitiakitanga) are concepts that
are firmly rooted in Ngāi Tahu culture and spiritual belief. They must be understood with reference to those values.
“[The definition of kaitiakitanga] extends further than a physical relationship only with the resource by reference to the “ethic” and the “nature
of the resource itself”. This deliberate elaboration is another example of the recognition in the Act of the spiritual dimension of Māori cultural
values. The “ethic of stewardship” carries with it an element of morality in the management of a resource rather than merely traditional
husbandry...[and]…the coexistent physical and spiritual being of all things in the environment.” 1

1 Judge Andrew Spencer, Māori Land Court The Resource Management Act 1991 – The Importance of Māori Cultural Values in Resource Management (1991) p8.
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Tuna - Longfin Eel
Tuna are of immense spiritual significance to us and are recorded in many
Ngāi Tahu traditions and tribal whakapapa.
The following whakataukī (proverb) is well known amongst Ngāi Tahu:
Kia hiwa ra, Kia hiwa ra
Moe araara ki te matahi tuna
Moe araara ki te matahi taua
Kia hiwa ra, Kia hiwa ra

Be watchful, be watchful
Lest you sleep and miss the eels
Lest you sleep and miss the war party
Be watchful, be watchful

Tuna more so than any other mahika kai played a vital role in our
traditional, social and economic relationships. Tuna provided my
Tipuna with the rich dietary sustenance required to move around
the island. My Tipuna harvested different types of tuna at specific
points along the Waitaki and Ahuriri Rivers on their inland hikoi.
Tuna are harvested from rivers, lakes and streams mainly by use of
hīnaki (eel trap/net). Once tuna are caught they are processed using
the pawhara method of splitting, hanging and drying. Tuna are bled
from their tails, then hung and dried, before removing the head,
backbone and internal organs for final preparation of the flesh ready
for consumption or storage.
The different maraes of Ngāi Tahu are known for their unique mahika
kai, such as the titi (muttonbirds) of Murihiku (Southland), the tuaki
(cockles) of Otakou and the kaimoana (seafood) of Kaikōura. We
are renowned for our tuna, and in particular those from the Waitaki
catchment. Tuna from the Waitaki catchment provide a valuable,
reliable and sought-after food source for us, as well as those who
come to visit. Over the generations manuhiri (visitors) have come to
expect a feed of tuna, and this is important for our mana as tangāta
whenua.
The unique lifecycle of tuna makes it particularly susceptible
to human-induced threats such as commercial fishing, hydro
electricity dams and habitat loss and degradation. For numerous
decades, tuna live in rivers, lakes and wetlands before beginning
their whaka heke (migration) to the tropical Pacific to spawn and
die. It is vital to appreciate that tuna breed only once in their life,
thereby making the whaka heke critical to the sustainability of the
species.
Before tuna begin their 5000 kilometre whaka heke, they change
their shape and become more streamlined. Their eyes enlarge,
probably in order to see better in the dim light of the ocean depths.
Sex organs grow and fat reserves diminish. It is believed tuna do not
feed during their whaka heke to the Pacific trenches.
Once tuna reach their destination, the wahine tuna lay millions
of eggs and die. The larvae look nothing like an eel – they are
transparent, flat and leaf-shaped. The larvae reach New Zealand by
drifting on ocean currents. Before entering fresh water, the larvae
change into a more familiar eel shape. These tiny glass eels enter
freshwater between July and November each year. It is believed
that glass eels select their river based on scent. Therefore the mauri
of the Waitaki is critical to the ongoing recruitment of tuna. The
reduction of flow and the degradation of water quality will have a
significant impact upon tuna recruitment.

In addition to the reduction in size, there are also considerably fewer
wahine tuna than tane tuna. Regularly fished rivers show that there
are up to 100 male Longfin eels for every 1 – 2 females.
The main causes for the decline of tuna in the Upper Waitaki are:
a. The construction of the hydro dams and lakes, which prevent
migration and recruitment. Although tuna are capable climbers,
the hydro dams are generally too large for elver to climb. The
power turbines are also responsible for the death of many
mature tuna during their whaka heke;
b. Commercial eeling began in the 1960s and peaked in the mid
1970s (approximately 2,500 tonnes). The subsequent decline in
tuna prompted the Ministry of Fisheries to introduce measures
to attempt to ensure that commercial eeling was sustainable.
A quota management system for both Longfin and Shortfin was
introduced in the South Island in 2000, and in 2005 some rivers
were declared off limits to commercial eelers. Unfortunately,
these measures have been too little, too late.
A further threat for tuna in the Upper Waitaki is the loss and
degradation of their preferred habitat. Wetland drainage, water
abstractions and declining water quality are all contributing to an
overall reduction in suitable tuna habitat.
On a broader scale, it is important to be aware that the New Zealand
Threat Classification System (2005) lists Longfin Eels as being in
“gradual decline (human induced)”. I am also aware that there is
a mounting call for a complete ban/moratorium on commercial
fishing of Longfin until stock numbers begin to replenish.
We are committed to restoring tuna throughout the Waitaki
catchment. Excerpt from Waaka-Home (2010)
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3.2.1. The link between Kaitiakitanga and RangATIRAtanga
Kaitiakitanga and rangatiratanga are intrinsically linked.
Rangatiratanga is the authority to manage and control resources and
to regulate the actions of people with respect to those resources
(Crengle 2002). Kaitiakitanga, in comparison, is the correlative
responsibility to that authority right. Ngāi Tahu remain committed
to this fundamental principle – rights are accompanied by
responsibilities.

From the perspective of tangāta whenua, their goal of sustainability
encompasses:

Traditionally, enforcement was given effect through a range of
enforcement and dispute resolution mechanisms, and by the
imposition of penalties for customary offences. Where offences
had occurred that violated the interests of the environment or
manawhenua, an offender was subject to penalty and obligations to
pay for their transgressions. These obligations did not cease until the
restitution had occurred. Penalties for damage caused by actions that
harmed the environment and the mana whenua community include
(Crengle 2002):

•

•

•

Utu: the process of paying compensation and righting damage
with the goal of ensuring all things are made equal again. This
reciprocity to make good again that which was damaged could
be passed on to the descendents of an offender if not righted in a
lifetime. Utu can be applied to deliberate or premeditated actions
and choices.
Muru: akin to abuser pays, involving payment of restitution from
the offender’s wealth and property to offset the costs suffered
by the community. Muru could be used to address offences
from ignorance or negligence, as opposed to deliberate or
premeditated actions which are resolved by utu. Muru could be
paid through actions to restore damaged ecology.

•

•

the continued existence of tangāta whenua within Canterbury
which depends on the ability of lands and waters within their
takiwā to continue to sustain valued ways of life and requires that
resources be developed in a way that does not threaten the lives
or health of present or future whānau, hapū and iwi members
the perpetuation of traditions and beliefs that are essential
to the self identity and unity of the membership of tangāta
whenua, which in turn depends on their ability to preserve those
institutions and practices that sustain, strengthen and renew
their sense of identity.
the ability of tangāta whenua to self-determine use of natural and
physical resources within their takiwā, which is dependent on them
having enough control over both economic and the legal aspects
of their day-to-day life to assure the perpetuation of their authority
and to defend their way of life in political and legal forums.

Today governance and management responsibility largely rests with
Environment Canterbury. Ngāi Tahu are committed to establishing
co-governance arrangements at different levels and with different
interests across the Canterbury Region.
“To bring the Māori ethos into the system it is necessary to bring
Māori as kaitiaki and decision makers more centrally into the
system. To do this the locus of authority and control will need to
be examined so that the mana of the kaitiaki becomes included in
decision processes and management at the outset and not as a kind
of ‘cultural add-on’” (Love 1992). It requires an active role in decisionmaking in addition to achievement of environmental outcomes. Three
of the kaitiaki targets are specific to co-governance arrangements
being explored in different parts of the region. Determining the shape
of these co-governance arrangements remains a priority.

3.3. The Ngāi Tahu context
3.3.1. Tāngata whenua
In Te Wai Pounamu (the South Island), one tribe, Ngāi Tahu, occupies
all but the most northern part of the island. The entire Canterbury
region lies within the rohē (area) of Ngāi Tahu.

Manawhenua
Ngāi Tahu Whānui are recognised as tāngata whenua within their
rohē. The iwi is made up of whānau and hapū (family groups) who
hold mana whenua (traditional authority over particular areas). Mana
whenua is determined by whakapapa (genealogical ties), and confers
traditional political authority over an area. Once acquired, mana
whenua is secured by ahi kā (through an annual cycle of using lands,
waters and resources, whānau and hapū “kept the fires burning” in
many locations across a large tract of the Canterbury landscape.
Intermarriage between hapū and subsequent rights of inheritance
and succession mean that for many Ngāi Tahu they now hold rights to
lands across much of the southern region. Environment Canterbury
recognises mana whenua through its relationship and consultation
with Papatipu rūnanga and Te Rūnanga o Ngāi Tahu.
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Te Rūnanga o Ngāi Tahu
Te Rūnanga o Ngāi Tahu represents the tribal collective of Ngāi Tahu
Whānui. It was established by the Te Rūnanga o Ngāi Tahu Act (1996)
to give a legal identity to the tribe. The members of Te Rūnanga o
Ngāi Tahu are the 18 papatipu rūnanga, each of which is defined in
the Act, as the takiwā for each. This Act also establishes Te Rūnanga
o Ngāi Tahu as the ‘iwi authority’ for the purposes of the Resource
Management Act (1991).

Papatipu rūnanga in Canterbury
Papatipu rūnanga are representative bodies of the whānau and hapū
of traditional marae-based communities. Each papatipu rūnanga has
its own area, determined by natural boundaries such as mountain
ranges and rivers. These areas are called takiwā or rohē. See
Appendix 3.7.2 for a map of marae locations and papatipu rūnanga
boundaries.
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3.3.2. The Treaty of Waitangi and other
legislation and plans
The Treaty of Waitangi and the Ngāi Tahu Claims Settlement Act
guarantee Māori an active role in many aspects of freshwater
management. Other New Zealand legislation requires water managers
to take into account the principles of the Treaty of Waitangi, and
to recognise and provide for the relationship of Māori with their
ancestral lands, water, sites, wāhi tapu and other taonga
(See Appendix 3.7.4 for requirements of the Conservation Act,
the Resource Management Act and other legislation enabling
freshwater management).
The Treaty guaranteed Māori full rights of ownership of their lands,
estates, forests, fisheries and other property for so long as they
wished to retain them. Iwi have assumed an increasing role in fisheries
management, due, in part, to the recognition of the legitimacy
of customary fishing rights, but have lacked a role and voice in
freshwater management.
More recently, Ngāi Tahu have sought to redress deficiencies in the
extent to which they have been involved as active participants in all
aspects of freshwater management.
In 1998, the Ngāi Tahu Claims Settlement Act (NTCSA) 1998 was
passed to achieve settlement of historical Ngāi Tahu claims against
the Crown. The NTCSA, among other things, identifies taonga
species and establishes tōpuni, statutory acknowledgements, dual
place names and nohoanga sites. These instruments recognise the
special association of Ngāi Tahu with these areas and species as one
mechanism for improving the effectiveness of Ngāi Tahu participation
in the resource management process (see Appendix 3.7.3 for more
details). Resource management agencies need to liaise with Te
Rūnanga o Ngāi Tahu and Papatipu Rūnanga to ensure that they
comply with the provisions of the Ngāi Tahu Claims Settlement Act
1998 (Te Rūnanga o Ngāi Tahu 2000).

A number of existing plans, policies and reports are important
in considering water issues in relation to Ngāi Tahu values
and aspirations:

•
•
•

Ngāi Tahu 2025 (Te Ao Tūroa)
Ngāi Tahu Waitangi Tribunal Report 1991
Te Rūnanga o Ngāi Tahu Freshwater Policy (2000), holds the
status of an iwi management plan.

Other iwi management plans include:

•
•
•
•
•
•
•
•

Te Whakatau Kaupapa (1990) - A Resource Management Strategy
for Canterbury
Te Taumutu Rūnanga Natural Resource Management Plan (2003)
Te Whakatau Kaupapa – A Resource Management Strategy
for Murihiku
Kai Tahu Ki Otago’s Natural Resource Management Plan (2005)
Te Poha O Tohu Raumati - Te Rūnanga O Kaikōura’s Environmental
Management Plan
Te Rūnanga o Taumutu Iwi Management Plan
Te Waihora Joint Management Plan
Te Rūnanga o Arowhenua Natural Resource Management Plan.

An issue for tangāta whenua is the extent to which resource
management agencies have regard to the policy frameworks in
these iwi management plans. A focus of the CWMS Kaitiakitanga
Target is resolving differences in terms of the specific freshwater
management issues.
These plans identify principles and priorities for managing water,
and set out processes for consultation. Examples from some of
these plans are used in the remainder of this chapter. Appendix 3.7.6
provides an excerpt from the Ngāi Tahu Freshwater Policy Statement
(2000) regarding the manner in which freshwater resources should
be managed.

3.3.3. Provision for Ngāi Tahu and their
relationship with resources
For Ngāi Tahu as tangāta whenua, the natural environment (land,
coasts, water, air and biodiversity) and how they engage with it, is a
critical component of their identity as a people and in maintaining
their culture. It is critical for carrying out their role as tāngata
kaitiaki. A key part of the CWMS is in maintaining good working
relationships and trust with Ngāi Tahu. This includes the sharing of
knowledge and information, the opportunity for increased capacity
to participate in decision-making and monitoring processes, to be
consulted effectively, and to develop existing working relationships
in new directions. These tools and processes are set out in the Draft
Canterbury Regional Policy Statement, and will form an important
part of the CWMS. Ongoing discussions between Ngāi Tahu, the
Crown and Canterbury local government will lead to increased clarity
around the arrangements and commitments needed to give effect to
the Treaty of Waitangi.
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3.3.4. Ngā Wai Whakahirahira – Water Values
The following Whakapapa o Te Wai describes how water came into being:
O Te Wai
Na te Po, ko te Ao
Tana ko te Ao Marama
Tana ko te Ao Turoa,
Tana ko te kore te Whiwhia
Tana ko te kore te Rawea
Tana ko te kore te Tamaua
Tana ko te kore Matua
Tana ko Maku
Te Punawai o Te Ao
(Te Rūnanga o Ngāi Tahu 2009)

From eternity came the universe
From the universe the bright clear light
From the bright light the enduring light
From the enduring light the void unattainable
From the void unattainable, the void intangible
From the void intangible the void unstable
From the void unstable the void endowed with paternity
From which came the moisture
The source of all the world’s water

Wai, or water, is central to all Māori life. It is a taonga left by ancestors
to provide and sustain life. It is for the present generation, as tangāta
tiaki (guardian or caretaker), to ensure that the taonga is available for
future generations in as good as, if not better quality (Te Rūnanga o
Ngāi Tahu 2000).
Ngāi Tahu do not see themselves as separate from Te Ao Tūroa (the
natural world) but as an integral part of it. Through whakapapa
(genealogy), all people and life forms descend from a common source.
Whakapapa binds Ngāi Tahu to the mountains, forests and waters and
the life supported by them, and this is reflected in traditional attitudes
towards the natural world and resource management.
Water is the medium in which the dead travel to and from this world.
This is illustrated by the practice of waiwhakaheketūpāpaku (water
burials). Thus water maintains two specific roles within Ngāi Tahu
culture; firstly to provide the sustenance of life and secondly the
medium in which the spirit moves freely from one world to the next
(Te Rūnanga o Ngāi Tahu and Department of Conservation 2005).
Ngāi Tahu have different names and values for different types of
water and their special qualities and uses. Some of these are listed in
Appendix 3.7.7.
A number of important concepts recognise and reflect Māori
spiritual and metaphysical values and are therefore key to
understanding mātauranga Māori. The concepts are interrelated
and together form the basis by which Māori society is ordered.
Rūnanga describe their traditional values and practices in their
own ways. Some of these concepts are described in Appendix
3.7.8. A few examples are shown below, taken from Te Rūnanga o
Koukourārata’s Strategic Plan (2007-2012).

Whakapapa – Heritage/Tradition
The bonds of interconnection to our natural environment are
demonstrated in our whakapapa and preserved in our traditions.
Understanding that which binds us to not only each other but to
our natural environment empowers us to develop projects that
strengthen those bonds. In doing this it ensures that resources are
managed in a sustainable manner to guarantee their availability for
future generations.
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Kaitiakitanga
“[Our] Rūnanga is described as “an environmental people”, with
a responsibility to be the kaitiaki for its local environment and
resources. Strong emphasis… is placed on protecting and enhancing
the natural environment – the utilisation and improvement of the
land, the coastline, the kaimoana, the water, the reserves, the
mataitai, the cockle beds, the island, the beach areas”.

Whānau Ora
The physical well-being of our natural environment is paramount
to the physical well-being of our people. Our gardens encompass
the ocean and provide sustenance to those who partake in these
resources. Therefore it is only logical that the polluting of our natural
environment will greatly impact on our own physical well-being. To
restore and maintain the health of one is to restore and maintain the
health of all.

Wairuatanga
Equally we believe the spiritual well-being of our natural environment
is paramount to our spiritual well-being. If the mauri or life force of
our natural environment is strong then we too as a people are strong.
It is our legacy from our tipuna to ensure the mauri of our natural
environment is strengthened for future generations.

Whanaungatanga
How we relate to our natural environment is reflected in how we relate
internally with each other and externally with other organisations. By
building and maintaining mutually rewarding relationships we ensure
future sustainability of all resources.

Manaakitanga
By nurturing and caring for our natural environment we ensure that it is
able to furnish us with the resources we require to provide hospitality
to our manuhiri, kaumatua and whānau members. It is therefore
important for our Rūnanga to undertake management projects to
ensure the sustainable longevity of our natural environment.
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3.3.5. Water uses

3.3.6. Mahinga kai

Tangibly and intangibly, use of waterways features in all aspects
of culture:

Of the many uses that Ngāi Tahu have for aquatic resources, mahinga
kai – the use of foods and resources gathered from the sea, rivers,
and lakes – has always been, and continues to be, at the heart of Ngāi
Tahu culture and identity. Tangāta whenua are likely to designate as
wāhi taonga, sites and habitats that sustain species valued as cultural
materials, mahinga kai or taonga species. In effect this could also see
ditches, drains, and culverts which function as (and are fished) as
substitute habitats classed as wāhi taonga. Having a well-functioning,
healthy and vibrant marae that is able to manaaki manuhiri is a
source of mana for tangāta whenua. Mana is reduced if they cannot
bring visitors on to their marae with pride. A number of the kaitiaki
targets focus on mahinga kai.

•
•
•
•
•
•
•
•
•

Water is associated with creation
Waterways often symbolise links between the spiritual world of
tipuna and Tangāta whenua
Waterways feature in stories, place names and waiata which
consistently reflect important symbolic messages
Specific waterways are protected and valued for particular
cultural occasions; water quality is important on such occasions
Waterways provide a range of products for cultural events and
ceremonies from food to materials for cultural products. Foods
and cultural materials sustain many cultural functions
Waterways are used for healing
Each whānau and hapū has its own traditions associated with
areas, the characteristics of which can vary greatly
Wai tapu support some of the most important roles
In some cases, specific resources serve as cultural symbols, linking
people to a particular past. Some resources are valued throughout
the region; others are only significant to specific groups.

CWMS Kaitiakitanga targets focus on marae drinking water and on
customary values and uses. As most marae in Canterbury are located
in rural areas or in small communities, having adequate access to
clean, healthy water for communal events is not always assured. For
Waiwera Rūnanga at Little River, and Te Rūnanga o Koukourārata at
Port Levy, getting enough water is a problem. Sometimes the flow
is inadequate for requirements. For Tuahiriri at Tuahiwi marae, it
is water quality that is an issue. The kaitiaki targets focus on both
the quality and quantity of water supplied to marae (see Chapter 6:
Drinking water, for further information).

The gathering and processing of cultural materials and kai serves
an essential but related function within the whānau and hapū.
Matauranga (knowledge) emerges through direct active use of the
landscape. To understand ecological knowledge, whānau and hapū
must participate in the real life processes of using resources. Whānau
with a history of use and those who continue to use waterways and
resources are those who retain and continue to generate matauranga.
In this way, directly or indirectly, the whānau is the main perpetuator
of the Ngāi Tahu way of life. If matauranga is to be understood and
valued as anything more than stories it is imperative that Environment
Canterbury recognise that matauranga is dynamic and emerges from
locally specific interactions between people and their surrounding
environment in the context of their daily livelihood. A necessary first
step, however, is identifying the cultural uses associated with specific
waters. This reinforces the need for the target which aims to increase
understanding of cultural uses within the region.

A related issue concerns the constraints imposed on the use of Māori
reserve lands and easements because of the lack of water supply.
Sometimes whānau and hapū members’ aspirations to return to their
turangawaewae may not be possible because water is not available to
meet basic human needs.
A final consideration is the location of tangāta whenua water-related
activities within a catchment. Some cultural uses may be able to be
undertaken at any place in a catchment, while other cultural uses
are place specific, for example characteristics of sites affording food
gathering opportunities. Another example is the use of customary
lands or lands awarded as reserves and easements, which is an
inherited right derived through whakapapa that cannot be relocated.
Management needs to recognise and accommodate place specific
uses. Although aquatic conditions sufficient to sustain the type of
cultural may exist elsewhere in the catchment, relocation would
only serve to dislocate and deprive the affected use of their cultural
context. One Kaitiakitanga target therefore focuses on increasing the
understanding of cultural uses.

Photo: Ngāi Tahu
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3.4. Ngā Take/Key Issue: Impacts of intensified land use
Ngāi Tahu are particularly concerned with the impacts of human
activity on water quality and quantity, including the effects of water
abstractions on rivers and cultural associations with them, the effects
of mixing waters between and within catchments, effects on taonga
species, and effects on native biodiversity.
The Ngāi Tahu experience with large-scale land use intensification
has, almost without exception, been negative. There is an unequivocal
link between irrigation related activities and waterway degradation,
and in turn, further loss of access to mahinga kai resources. In this
context, it is Ngāi Tahu’s view that further consents enabling land use
change and/or land use intensification should only be granted if there
is a high level of certainty that the package of mitigation measures
proposed by the applicants (in particular Farm Environmental
Management Plans) will ensure that sustainable water quality
outcomes are achieved (Horgan 2010). One kaitiaki target focuses
specifically on the management of non-point-source pollution.
Importantly it specifically supports regulatory and non-regulatory
approaches to the issue.

3.4.1. Water quantity and quality issues
Adverse effects of degraded waterways impacts on the health and
well-being of waterways and on the ability of Ngāi Tahu to access the
resources of the waterways. Many of the waterways within the Ngāi
Tahu rohē are severely polluted, and reworking of the hydrological
regime of waterways has resulted in unnatural patterns of erosion,
sedimentation, drying up of flows and damage to rich mahinga kai
habitats on riparian margins (Te Rūnanga o Ngāi Tahu 2000).
In 2007, over 100 sites from 17 catchments across the Ngāi Tahu
Takiwā were assessed to understand the cultural health of waterways
within Te Waipounamu. Monitoring involved use of a variety of both
cultural and western science monitoring tools including Takiwā,
Cultural Health Index (CHI), SHMAK, E.coli monitoring, and electric
fishing assessments with Papatipu Rūnanga. 47% of sites were found
to be of moderate health with a further 35% being rated as poor. Only
18% were rated as good. Major issues included intensive catchment
modification and land-use, widespread loss of native riparian
vegetation, obvious point-source and non-point-source pollution and
a lack of water quantity. Recommendations included:

•
•
•
•

A recent example, the proposed Central Plains Water Scheme,
highlights some important issues for Ngāi Tahu. The Cultural Impact
Assessment identified five main areas of concern:
a) The effects of water abstractions on rivers and cultural
associations with them – inconsistent with protecting the
relationship of Ngāi Tahu with the ancestral river and the wāhi
tapu and wāhi taonga associated with it
b) Potential effects on resources and values of significance to Ngāi
Tahu as a result of transfers and mixing of waters between and
within catchments. Concerns include potential for glacial waters
to enter Te Waihora and alter the seawater-freshwater ratio of
the lake, and bio-security risks associated with mixing waters
between waterways
c) Effects related to the storage reservoir, which would have been
located in an area with a high density of sites and features of
cultural significance, including registered archaeological sites.
Effects on taonga species and their habitat, water quality issues,
and dam vulnerability are also a concern
d) Effects of canal construction and use on the landscape – on
presence and abundance of native biodiversity
e) Cultural impacts associated with increased water availability and
subsequent land-use change (Jolly 2009).
The issue of water quantity is a concern that is shared by all Rūnanga
throughout Te Waipounamu. Inadequate flows are of particular
concern. Minimum flow levels, flushing flows, and flood flows need
to be set in all catchments that afford protection to instream values.
Wāhi tapu and wāhi taonga, including mahinga kai, are dependent on
sufficient quantities of clean water, as seen in Table 5.

Development of a national water standard for freshwater food
gathering
Protection, restoration and enhancement of native riparian
vegetation buffers
Greater attention to cumulative effects of general ‘non-pointsource’ pollution and water abstraction, particularly from
agriculture
The enhancement of specific ‘point source’ discharges
(Pauling 2010).
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Table 5: Summary of dependencies of mahinga kai on freshwater (adapted from Tipa 2011).
Wāhi taonga

Water dependencies

Flow-related dependencies

Mahinga kai (places
where foods are
procured and or
produced). “Kai awa”
and “kai roto” refer
to the foods and
resources sourced
from rivers and lakes
respectively.

Oxygen – fish get this from water
Food – for plants, birds and fish

Oxygen – fish species are sensitive to interruptions in water
supply (pools vs flow). Higher flows help oxygenate deeper water.

Fish eat algae, invertebrates, worms

Food – flow dislodges material that drifts and is available as food.

Birds eat fish, invertebrates, worms, seeds etc from
riparian plants

Habitat (a place to live) – habitat varies by species and life stage
(spawning, incubation, rearing, living).

Plants need nutrients

Temperature – species have optimal temperature ranges
for survival. Links to riparian vegetation etc (and shade).
Temperatures are inversely proportional to flows

Habitat (a place to live) – riparian, channel
structure, patterns and quantity of sediments,
contaminants, interactions between fish and
invertebrates, competition with predators (fish,
birds, plants, invertebrates etc)

Cover – affected by debris in stream; ratio of sands, gravels,
cobbles; vegetation in and adjacent to stream; pools and
overhang banks etc; stream depth and turbulence

Temperature of water
Cover in aquatic ecosystems – protects species
from predators, high temperatures, high turbulence
Life cycle stages triggered by flows
Gathering methods dependent on flows

Life cycle stages – triggered by freshes, but need to consider
sequence, scale and timing of freshes – for all, but inter species
variations.
Migration, freshes because flow has to be sufficient to cover
instream structures etc. High flows enable fish to cover vast
distances in short period of time.

Transportation – if access dependent on boating etc Gathering – methods change with flows; affects fishing
Turbidity – linked to oxygen concentrations.
experience, flows can change catch rates
Suspended matter affects growth rates, movements Transportation – affect navigability, access,
etc, affect streambed.
Turbidity – amount of sediment in water column is dependent on
velocity and turbulence. High flows may make water turbid and
stop use
Fish are only one part of the kai gathered.
Tangāta whenua need to be confident that environmental flows meet the flow related dependencies of wāhi tapu, wāhi taonga and
thereby sustain continued cultural use. For this reason, one CWMS target is specific to determining cultural flow preferences. A starting
point, however, is an increased understanding of the significance and value of water to Ngāi Tahu and to papatipu rūnanga.

3.4.2. Impacts on wāhi tapu, wahi taonga, mahinga kai
Since 1999 Ngāi Tahu have identified a range of wāhi tapu / wāhi taonga in their documents including:
Ara tawhito (ancient trails)

Wāhi pounamu (greenstone/jade areas)

Kāika Nohoanga (occupation, settlement sites)

Wāhi raranga (sources of weaving material)

Mahika Kai (places where resources including food were/are procured)

Wāhi rākau (areas of importance)

Mauka (important mountains)

Wāhi rua (food storage areas)

Pā Tawhito (ancient pä sites)

Wāhi taoka (treasured areas generally)

Tauranga Waka (canoe mooring sites)

Wāhi tapu (sacred places)

Tūāhu (sites of importance to identity)

Wāhi tāpuke (buried taoka)

Tuhituhi Neherā (rock drawing sites)

Ikoa Tawhito (place names)

Urupā (human burial sites)

Wāhi kaitiaki (resource indicators from the environment)

Umu (earth ovens)

Wāhi kohātu (rock formations)

Wāhi mahi kohātu (quarry sites)

Wāhi tohu (locators and their names within the landscape)

Wāhi pakanga (battle sites)

Repo Raupō (wetlands and swamps)

Wāhi paripari (cliff areas)

Wai Māori (important freshwater areas)

The Ngāi Tahu Claims Settlement Act 1998 also introduced the concept of “taonga species”. As an example of the importance of taonga species, in
their submission on the Hurunui Water Conservation Order, Ngāi Tahu note that the presence of the Wrybill, the Black-fronted Tern, the Black-billed
Gull and other endemic bird species on the Hurunui River are one of the features that contributes to the outstanding qualities that it is sought to
protect (Te Rūnanga o Ngāi Tahu, Te Rūnanga o Kaikōura and Te Ngāi Tūāhuriri Rūnanga Inc 2009).
Te Rūnanga o Kaikōura have identified key issues of concern regarding the Waiau Toa/Clarence river. These issues provide a good summary of the
concerns identified above, as seen in the box on the following page.
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The Waiau Toa/Clarence River
The Waiau Toa (Clarence River) is of immense cultural, spiritual and historical importance for Ngāti Kuri and Ngāi Tahu, and figures prominently
in tribal history. The Waiau Toa, like all other waterways, carries its own mauri, or spiritual life force, has its own status or mana, and is guarded
by distinct spiritual guardians.
Ngā take/Issues of concern for mana whenua include:

•
•
•
•
•
•

gravel extraction from the river and its tributaries, and
downstream impacts
potential for hydro development in future, and impact on river
and cultural values
potential for viticulture and horticultural expansion
along margins
protection of riparian areas
maintenance of relationship of the Waiau toa with
other waterways
protection and enhancement of mahinga kai

The (draft) Canterbury Regional Policy Statement (Environment
Canterbury 2010) describes desired outcomes for Ngāi Tahu in
relation to some of the issues described in this chapter. These
practices and outcomes are clearly related to other CWMS targets.
The list relating to fresh water includes:

•
•
•

•
•
•
•
•
•
•
•

•
•

Water resources are managed according to the philosophy and
principle of Ki Uta Ki Tai, including the unimpeded passage of
water from mountain to sea

•
•

Prioritise efficiency of use of water and restoration of riparian
areas to improve water resource management

•

Establish sustainable environment flow regimes that prioritise
waterway health

•

removal of large boulders from the river
water diversions
impacts on fish spawning, bird nesting, and habitat
modifications to the physical channel of the river
floodgate culverts and drop structures that block fish passage
water quality
water abstractions for irrigation
protection of wāhi tapu and other cultural values associated
with the Waiau toa catchment. (Te Rūnanga o Kaikōura 2005)

Customary use and instream values are prioritised
over abstractions
Avoid discharges (point and non-point source) to water and those
discharges to land, where such discharges will have adverse
effects on the mauri of the land
Water quality is maintained, and where required, enhanced
Water quantity is managed is such a way to maintain, and where
required enhance, water quality
Protect, restore and enhance native vegetation, to provide habitat
for taonga species and a buffer against intensive land-use
Cultural monitoring tools are used to monitor the health
of waterways.

South Bay walkway, Kaikoura
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3.5. Work in progress
Identifying work in progress is a complex task for a number of
reasons:

•
•
•
•

Ngāi Tahu have a number of projects underway.
Ngāi Tahu collaborate with other interests in many catchments
across the region.

•
•

Ngāi Tahu are working on a number of statutory processes that
Environment Canterbury has underway.

•

Ngāi Tahu are participating in the CWMS implementation.

Below is a list of some of the projects desired by Tangāta whenua.
Some are underway and others have been identified through working
parties or discussions as part of the Strategic Assessment process
(see section 9.9.3):

•
•
•
•
•
•
•
•

•

Identify the immediate and inter-generational water supply and
quality needs of manawhenua
Develop responsive plans for ensuring high quality reliable water
supply for the full suite of needs and interests in freshwater
Improve the current water supply and waste water
management approaches
Pioneer best practice standards for water quality across
the region that incorporate mātauranga Ngāi Tahu and are
effectively monitored
Commit to continuing to address direct discharge of point
source contaminants to water – by either removing the
discharge or upgrading
Implement a comprehensive compliance monitoring programme
Support for cultural monitoring using a range of methods, tools
and techniques

•
•

•

•
•
•
•

Commit to investigating a “claw back” mechanism in over
allocated catchment to enable sustainable regimes to
be introduced
Commit to a programme of identifying cultural flow preferences
Commit to water being available for cultural, social and
environmental outcomes
Complete a comprehensive evaluation of the optimal land uses
across the Canterbury region according Papatipu Rūnanga
priorities, values, interests and rights
Jointly explore, and if appropriate, implement market
arrangements as an effective means to enhance environmental
outcomes for waterbodies
Ensure that an effective and sophisticated management tools
are available for water protection and restoration purposes
(potentially involving statutory reform), including an assessment
of the respective merits of various possible regulatory tools
Set standards at each level and enforce compliance. Reliance on
farm plans and Audited self management (ASM) is insufficient
until Tangāta whenua are confident that the standards at each
level are appropriate.
Identify the baseline reference condition that projects are being
restored to
Provide curriculum materials and professional development and
support educators
Implement restoration activities that combine with cultural
affirmation, knowledge transmission and Te Reo revitalisation
Provide access to the knowledge, skills and development
opportunities to actively participate in the restoration.

Identify catchments that are over-allocated

3.6. Areas where further information is required
Areas where further information is required:

•
•
•
•
•
•

Need for continued cultural mapping and reports on the state of
waterways in a takiwā.
Need for identification of wāhi taonga and mahinga kai.
Need for updated iwi management plans.
Need for protocols for the recognition and exercise of mana
including kaitiakitanga.

Important questions for committees and
stakeholders to think about:

•
•

What would co-management look like and how could it work?
How can the resource management agencies and water users
integrate into their own resource management practices
the restrictions imposed by a rahui (restrictions on use of a
resource) and the outcomes sought by the rahui or other cultural
management mechanism?

Information for stakeholders regarding the position of Ngāi
Tahu on important water issues and appropriate management
strategies for water resources over which they are kaitiaki.
Information and training for resource management staff and the
general public regarding the importance of cultural indicators,
implementation of treaty relationship, and kaitiakitanga values.
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3.7. Appendix: Supporting information for kaitiakitanga
3.7.1. References and websites
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Meridian Energy Ltd, New
Zealand.
Environment Canterbury
(2009).
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Ngāi Tahu.
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Waiau River Catchment:
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(2008).
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3.7.2. Marae locations and papatipu rūnanga boundaries
Marae locations and papatipu rūnanga boundaries for the purposes of
resource management issues of significance to individual papatipu rūnanga

3.7.3. Ngāi Tahu Claims Settlement Act
mechanisms

3.7.4. The Conservation Act, the RMA and the
Treaty of Waitangi

Statutory Areas – refer to the areas, rivers, lakes and wetlands
described in the schedules of the Act.

The 1987 Conservation Act (Section 4) requires conservation
managers to “give effect to the principles of the Treaty of Waitangi”.

Statutory Acknowledgements – obligates the Crown to acknowledge
the traditional association of Ngāi Tahu with the statutory areas.

The Resource Management Act (RMA) 1991 (Part 2) requires anyone
exercising functions and powers under the RMA to recognise and
provide for matters of national importance including “the relationship
of Māori and their cultures and traditions with their ancestral lands,
water, sites, wāhi tapu and other taonga” (s6). They are also required
to have particular regard to Kaitiakitanga (s7). The RMA also requires
that “in relation to managing the use, development and protection of
natural and physical resources”, anyone exercising the functions and
powers under the RMA “take in account the principles of the Treaty of
Waitangi (Te Tiriti o Waitangi)” (s8).

Deeds of Recognition – requires the Crown, when managing and
administering a statutory area, to have particular regard to Te
Rūnanga o Ngāi Tahu’s association with that statutory area, and Ngāi
Tahu must be consulted for all matters specified in the Deed.
Statutory Adviser – Te Rūnanga o Ngāi Tahu is adviser to the Minister
of Conservation for sites detailed in the Act.
Nohoanga – literally meaning ‘a place to sit’ – enable Ngāi Tahu
Whānui to occupy land close to water-bodies so they have access to
that water-body for fishing and harvest of other natural resources.
Taonga Species – list of plants, shellfish, marine mammals, fish or
birds that Ngāi Tahu has a special taonga relationship with, and
obligations for ensuring that the habitats and wider needs of these
taonga species are protected.
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3.7.5. Other related freshwater legislation
FRESHWATER MANAGEMENT RESPONSIBILITIES2
ORGANISATION

SOURCE OF STATUTORY POWERS AND DUTIES

Regional councils

Resource Management Act 1991
Local Government Act 1974
Rating Powers Act 1988
Biosecurity Act 1993
Soil Conservation and Rivers Control Act 1941 (and a number of special statutes)3
Reserves Act 1977
Ngāi Tahu Claims Settlement Act 1998

District and city councils

Resource Management Act 1991
Local Government Act 1974
Rating Powers Act 1988
Reserves Act 1977
Ngāi Tahu Claims Settlement Act 1998

Department of Conservation

Conservation Act 1987
Marine Reserves Act 1971
Resource Management Act 1991
Ngāi Tahu Claims Settlement Act 1998

Ministry of Fisheries

Fisheries Act 1996
Ngāi Tahu Claims Settlement Act 1998
South Island Fisheries (Customary Fishing Regulations) 1998

Ministry of Agriculture

Biosecurity Act 1993

Ministry for Environment

Resource Management Act 1991

Fish & Game Councils

Conservation Act 1987
Ngāi Tahu Claims Settlement Act 1998
Resource Management Act 1991

Environmental Risk Management Authority

Hazardous Substances and New Organisms Act 1996

Iwi-based authorities

Fisheries Act 1996 (taiapure provisions)
South Island Fisheries (Customary Fishing Regulations) 1998

Te Rūnanga o Ngāi Tahu and Papatipu Rünanga

Te Rūnanga o Ngāi Tahu Act 1996
Ngāi Tahu Claims Settlement Act 1998
South Island Fisheries (Customary Fishing Regulations) 1998
Tutaepatu Vesting Act 1998
Ngāi Tahu (Pounamu Vesting Act) 1997
Treaty of Waitangi Fisheries Settlement Act 1992

2 Te Rūnanga o Ngāi Tahu Freshwater Policy Statement, July 1999.
3 See the Resource Management Act 1991 Ninth Schedule.
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3.7.6. Ngāi Tahu Freshwater Policy Statement Kaupapa
Three sections are central to the Te Rūnanga o Ngāi Tahu Freshwater Policy Statement: the principles, the priorities, the goals and objectives.

Principles

Goals and objectives

Ngāi Tahu considers that the following principles should govern the
formulation of water policies and plans within the rohē of Ngāi Tahu:

(See table next page)

•
•

•
•

•

•

Water plays a unique role in the traditional economy and culture
of Ngāi Tahu. Without water, no living thing, plant, fish or animal
can survive.
Water is a taonga. Water has an inherent value that should be
recognised in the event of potentially competing uses. Taonga
value refers to values associated with the water itself, the
resources living in the water and the resources in the wider
environs that are sustained by the water. Taking, using and
disposing of water can have drastic effects on the environment
and the values Ngāi Tahu accord to a water-body.

In this policy, Te Rūnanga o Ngāi Tahu states that the issue of
ownership of fresh water remains unresolved. Te Rūnanga o Ngāi Tahu
recognises the need for important issues, such as the ownership of
common property resources, including water, de facto property rights
and development rights in respect of such resources, to be discussed
and debated in the appropriate forum (Ngāi Tahu 2000).

Water is a holistic resource. The complexity and interdependency
of different parts of the hydrological system should be considered
when developing policy and managing the water resource.
Water is a commodity that is subject to competition. An
understanding of the significance and value of water to Ngāi
Tahu and other stakeholders is necessary to change the existing
behaviour from one that prioritises consumptive uses and
permits inefficient use towards one that recognises and provides
for cultural and ecological values as priorities.
Water has many stakeholders. The interdependency of different
parts of the hydrological system creates many stakeholders,
including other organisms and humans (both current and future
generations). The RMA 1991 confirms that future generations are
also stakeholders. From Ngāi Tahu’s perspective, the present
generation has an obligation to pass on healthy water resources
to future generations.
Water should be managed at the local level because most
threats to waterbodies are local. Responsibility for management
should therefore be delegated to those organisations that have a
personal stake in its overall health and condition.

Priorities
In order of priority, the values that Ngāi Tahu wants to see protected
when developing water allocation regimes are:
1.

sustaining the mauri of the waterbody;

2. meeting the basic health and safety needs of humans, specifically
the provision of freshwater for drinking water;
3. protecting traditional cultural values and uses (in addition to
its mauri);
4. protecting other instream values and uses (including indigenous
flora and fauna);
5. meeting the health and safety needs of humans, with respect to
water for sanitation purposes;
6. providing water for stock;

Photo: Ngāi Tahu

7. providing for economic activities including other abstractive uses;
and other uses.
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Overall goals and objectives to achieve the outcomes sought extracted from the Te Rūnanga o Ngāi
Tahu Freshwater Policy Statement.
WĀHI TAPU

MAURI

CULTURAL USES

KAITIAKITANGA

Afford total protection to wāhi tapu
(including wai tapu) that are of
spiritual significance to members of
Te Rūnanga o Ngati Waewae

Restore, maintain
and protect the
mauri of resources

Restore and maintain
vital, healthy populations
of kai species, taonga
species and cultural
materials, and habitats
capable of sustaining a
range of cultural uses,
practices and activities

Promote collaborative
management initiatives
that enable the
participation of Te
Rūnanga o Ngati Waewae
in resource management

Identify sites for immediate protection
because of their significance as wāhi tapu.

Identify resources where:

Protect critical habitats and
identified representative areas.

Ensure Te Rūnanga o Ngāi Tahu
has access to information about
the status of resources and the
activities of resource users so
that it is able to anticipate the
effects of activities on customary
values and uses.

Agree with resource management agencies
objectives, policies and methods that protect
the sites identified by Te Rūnanga o Ngāi Tahu

Mauri is unaffected by
modification and human
activity so that these
water bodies can be
afforded total protection.
Mauri is adversely
affected, and the
activities that cause such
effects.

Restore and enhance the values
Accord priority to
of rivers, streams, wetlands and
ensuring the availability
riparian margins.
of sufficient quantities
of water of appropriate
water quality to maintain
and protect the mauri of a
water body, in particular
priority is to be accorded
when developing water
allocation regimes.
Adopt catchment
management planning as
the means of achieving
integrated management.

Ensure that activities in the
upper catchments have no
adverse effect on resources in
the lower catchments.

Assist with the development of
Te Rūnanga o Ngāi Tahu capacity
to conduct formal cultural
impact assessments and require
such assessments as part of an
assessment of environmental
effects.

Facilitate effective Te Rūnanga o
Ngāi Tahu participation in:
Policy formulation;
Decision making;
Operational management
activities; and
Monitoring activities.
Increase the ability of Te Rūnanga
o Ngāi Tahu to understand and
participate in all aspects of
research and to have influence in
setting research priorities.

Protect the opportunities
for Te Rūnanga o Ngāi
Tahu uses of natural and
physical resources in the
future.
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Restore access to natural and
physical resources for cultural
activities, including the use of
kai species, taonga species and
cultural materials

Improve the integration of
western science and traditional
local knowledge in order to
develop a better understanding
of all planning related matters

46
15/11/11 11:32 AM

LEFT PAGE

3.7.7. TūmOmO waI – waTEr TYPES aNd quaLITIES
Water has different properties and characteristics and different uses:
Awa

Rivers (Awahuka/Snowfed Rivers, Awapuna/Springfed rivers)

Manga/Maka

Streams/Creeks

Roto/Moana

Lakes (Including Roto waimāori/High country lakes)

Waipuna

Springs (important for a variety of uses including mahinga kai, tūāhu/alters and
waiwhakaheketūpāpaku/water burial)

Waingawha

Thermals

Waimātaitai/Waihāpua

Estuaries/Lagoons

Repo Rāupo

Wetlands (Biodiversity rich, provides habitat, filtering impurities and sustaining kai)

Moana/Tai

Sea/Oceans

quAlities
In order to ensure the preservation of water quality, Ngāi Tahu relied upon a traditional water classification system
(see table on next page): (Te Rūnanga o Ngāi Tahu 2009, Tipa 2010 and Pauling 2010):

Kaihoe/paddlers keeping alive ancient traditions on the waka ‘Kotukumairangi’. Photo: Ngāi Tahu
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Summary of traditional water classifications (from Tipa 2010).
Classifications
by geographic
location Ki uta
ki tai

Classifications by spiritual
description

Classification by physical
description

Classification by
special uses

Waimaori
Fresh water

Waimaori

Waimaori

Waimaori

•
•

Waimaori
Fresh water

becomes waimaori when it comes
into unprotected contact with
humans.
has a mauri (which is generally
benevolent) and which can be
controlled by ritual.

Waiora

•
•

Pure water is termed Te Waiora a
Tane, and to the Māori it contains the
source of life and wellbeing.

Wai whakaheke tupapaku

Waimaori
Fresh water

Wai tohi

Waimaori
Fresh water

Waikino

Waimaori
Fresh water

Waimate

•

•

•
•

Waiora
The purest form of water.

has lost its mauri or life force
could cause ill fortune, contamination
or distress to the mauri of other
living things, including people, their
kai moana or their agriculture. The
subtle differences between waikino
and waimate seem to be based on the
continued existence of a mauri (albeit
damaged) in the former, and its total
loss in the latter.

is normal, usual and
ordinary.

Waiora

•
•

is used to purify and heal.
can remain pure, as waiora,
only if its contact with
humans is protected by
appropriate ritual prayers.
has the potential to give
life, to sustain wellbeing,
and to counteract evil.

Wai whakaheke tupapaku

•

are water burial sites.

Wai tohi

•

Classed as wai tapu.

is water which has been polluted
or debased, spoilt or corrupted. In
waikino, the mauri has been altered
so that the supernatural forces are
non-selective and can cause harm to
anyone.

•

•

Classed as wai tapu

Waimataitai
The interface of fresh &
sea water
Waitai
The sea, the surf or the
tide, sea water

is the term used to describe
water that is running freely or
unrestrained, or to describe water
which is clear or lucid.

is the spiritual and physical
expression of Rakinui the sky
father, shedding tears at the loss of
Papatuanuku, the earth. The rain is
waiora.

Waimaori
Fresh water

•

•

used by a tohunga during
initiation and baptism
ceremonies.

Waikino

•

describes water rushing rapidly
through a gorge, or water where
there are large boulders or
submerged snags which could
cause harm to humans.

Waimate

•
•

is dead, damaged or polluted
water which has lost its power to
rejuvenate either itself or other
living things.
has a geographical meaning; to
denote sluggish water, a backwater
to a main stream or tide, but in
this sense the waimate retains its
mauri.

Brackish water of estuarine areas.

Waitai

•

has returned to Tangaroa in natural
process of generation, degradation &
rejuvenation.
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Waitai

•

Rough, angry or boisterous like the
surf, or the surge of the tide.
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3.7.8. Key concepts
NGĀI TAHU AND THE MANAGEMENT OF NATURAL
RESOURCES (Proposed Canterbury Regional Policy Statement 2011)
Ngāi Tahu do not see their existence as separate from Te Ao Tūroa
(the natural world), but as an integral part of it. Through whakapapa
(genealogy), all people and life forms descend from a common
source. Whakapapa binds Ngāi Tahu to the mountains, forests
and waters and the life supported by them, and this is reflected
in traditional attitudes towards the natural world and resource
management. Whanaungatanga embraces whakapapa, through
the relationship between people, and between people and the
environment. The nature of these relationships determines people’s
rights and responsibilities in relation to the use and management of
taonga of the natural world.
All things have the qualities of wairua (spiritual dimension) and
mauri (life force), are living, and have a genealogical relationship
with each other. Mauri provides the common centre between the
natural resources (taonga), the people or guardians who care for
the taonga (the kaitiaki), and the management framework (tikanga)
of how taonga are to be managed by the kaitiaki. It is through
kawa (protocol) that the relationship between taonga, tikanga and
kaitiakitanga is realised.
As noted above, each papatipu rūnanga has its own rohe, carefully
determined by natural boundaries such as mountain ranges and
rivers. This political and occupational authority over an area is mana
whenua and encompasses kaitiakitanga and rangatiratanga.
An integral element of the concepts of kaitiakitanga and
rangatiratanga is the recognition that Ngāi Tahu have their own
traditional means of managing and maintaining resources and the
environment. This system of rights and responsibilities is inherited
from previous generations and has evolved over time. The resources
in any given area are representative of the people who reside there
and are a statement of identity. Traditionally, the abundance or lack of
resources directly determines the welfare of every tribal group, and so
affects their mana.
Tikanga
Tikanga Māori encompasses the beliefs, values, practices and
procedures that guide appropriate codes of conduct, or ways of
behaving. It seeks to unify the three planes of reality in a holistic way:
te taha tinana (the physical plane), te taha hinengaro (the intellectual
plane), and te taha wairua (the spiritual plane).
In the context of natural resource management, observing tikanga
is part of the ethic and exercise of kaitiakitanga. It is underpinned
by a body of Mātauranga Māori (Māori knowledge), and based on
a general understanding that people belong to the land and have
a responsibility to care for and manage the land. It incorporates
forms of social control to manage the relationship of people and the
environment, including concepts such as tapu, noa and rāhui.
Tikanga is based on traditional practices, but is dynamic and
continues to evolve in response to different situations. One example
of tikanga is the concept of kanohi ki te kanohi, or meeting face-toface. For consultation on some natural resource management issues,
kanohi ki te kanohi may be the appropriate tikanga. Tikanga may also
limit public access to wāhi tapu sites or require that certain protocols
are observed before entering a site.

Ki Uta Ki Tai
Ki Uta Ki Tai is a term that has become synonymous with the way Ngāi
Tahu think about natural resource management. Ki Uta Ki Tai is the
concept used to describe the overall approach to natural resource
management by Ngāi Tahu – from the mountains to the sea.
Ki Uta Ki Tai is a Ngāi Tahu paradigm and ethic – it is the Ngāi Tahu
way of understanding the natural environment, including how it
functions, how people relate to it and how it can be looked after
appropriately. It involves not only a planning and policy framework,
but also the development of monitoring, reporting, geographical
information system analysis, information databases, area
management and succession tools for natural resource management.
Mauri
The overall purpose of resource management for Ngāi Tahu is the
maintenance of the mauri of natural and physical resources, and to
enhance mauri where it has been degraded by the actions of humans.
For Ngāi Tahu, mauri is the life force that comes from wairua – the
spirit, or source of existence and all life. Mauri is the life force in the
physical world.
As a life principle, mauri implies health and spirit. In the environment,
mauri can be used to describe the intrinsic values of all resources
and of the total ecosystem. In the community, mauri is of paramount
importance to the well-being of the people. Mauri can be harmed by
the actions of humans but is unaffected by natural processes such as
natural disasters.
The preservation of the mauri of natural resources is paramount
to Ngāi Tahu to ensure that resources may be used sustainably by
present and future generations. Traditionally, rules were established
to govern the use of natural and physical resources, and to ensure that
the mauri was protected from human actions. These rules form part of
kawa and tikanga (Māori protocol) and have been passed on through
the generations. For example, a rāhui may be used to safeguard the
mauri of a particular resource, by enforcing a temporary restriction
on use of the resource to protect the overall health and availability
of the resource both for present and future generations. Section 5(1)
of the RMA seeks these same outcomes; to promote the sustainable
management of natural and physical resources.
There are indicators within the environment, both physical and
spiritual, that Ngāi Tahu use to reflect the status of mauri. Physical
indicators of the health of mauri include, but are not limited to, the
presence of healthy mahinga kai and other indigenous flora and
fauna, the presence of resources fit for cultural use, and the aesthetic
qualities of resources such as the visibility of important landmarks.
Spiritual indicators are those from the atua (gods), which can take
many forms and are recalled in the kōrero pūrākau (stories) of
whānau and hapū.
Kaitiakitanga
Kaitiakitanga entails the active protection and responsibility for
natural and physical resources by tangata whenua.
To give effect to kaitiakitanga it is important to engage meaningfully
with the appropriate papatipu rūnanga.
Section 2 of the RMA states that Kaitiakitanga means “the exercise
of guardianship by the tangata whenua of an area in accordance
with tikanga Māori in relation to natural and physical resources; and
includes the ethic of stewardship”.
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The definition of kaitiakitanga given in the RMA, however, is a starting
point only for Ngāi Tahu, as kaitiakitanga is a much wider cultural
concept than pure guardianship.

Mahinga kai
The maintenance of the diversity, quality and quantity of resources,
especially those valued for mahinga kai, is important to Ngāi Tahu.

Kaitiakitanga is fundamental to the relationship between Ngāi Tahu
and the environment. The responsibility of kaitiakitanga is twofold:
first, there is the ultimate aim of protecting mauri and, secondly,
there is the duty to pass the environment to future generations in a
state which is as good as, or better than, the current state. To Ngāi
Tahu, kaitiakitanga is not a passive custodianship, nor is it simply the
exercise of traditional property rights, but entails an active exercise of
responsibility in a manner beneficial to the resource.

Mahinga kai is the customary gathering of food and natural materials
and the places where those resources are gathered (Section 167 of the
NTCSA). Mahinga kai was, and is, central to the Ngāi Tahu way of life.

All persons exercising powers and functions under the RMA, in
relation to managing the use, development, and protection of natural
and physical resources, shall have particular regard to Kaitiakitanga
(Section 7(a) of the RMA).
Rangatiratanga
Rangatiratanga is about having the mana or authority to exercise the
relationship of Ngāi Tahu and their culture and traditions with the
natural world. Article II of the Treaty of Waitangi, and Sections 6(e)
and 8 of the RMA are concerned with this same relationship.
Rangatiratanga is about having the mana or authority to exercise the
relationship between Ngāi Tahu and their culture and traditions with
the natural world. Article II of the Treaty of Waitangi, and Sections
6(e) and 8 of the RMA are concerned with this same relationship.
Traditionally, rangatiratanga incorporates the right to make, alter
and enforce decisions pertaining to how a resource is to be used and
managed, and by whom (in accordance with kawa and tikanga). It
is similar to the functions of the Canterbury Regional Council and
is expressed through the relationship between papatipu rūnanga,
Te Rūnanga o Ngāi Tahu and the Canterbury Regional Council. Iwi
management plans are an expression of rangatiratanga. A practical
expression of rangatiratanga is the active involvement of tangata
whenua in resource management decision-making processes.

The term mahinga kai refers to the whole resource chain, from
mountain top to the ocean floor. It encompasses social and
educational elements (e.g. intergenerational transfer of knowledge)
as well as the process of food gathering. It includes the way it is
gathered, the place where it is gathered, and the actual resource
itself. There are a number of mahinga kai-related elements in the
NTCSA; these include nohoanga (temporary campsites), taonga
species and customary fisheries management. There are many other
traditional mahinga kai sites not included in the legislation, which also
need to be considered through consultation with papatipu rūnanga.
Food has a strong social and cultural meaning. Manaakitanga is the
custom of being aware of and caring for the needs of your guests. In
turn, the mana of the tangata whenua is both upheld and enhanced.
Food is a fundamental way of expressing this ethos and the exchange
of local food and resources, and manaakitanga are also a statement
of identity. The loss of the ability of tangata whenua to provide for
guests in this way can also be seen as a loss of mana.
Wāhi tapu
It is important that wāhi tapu sites are protected from inappropriate
activity and that there is continued access to such sites for Ngāi Tahu.
The protection of the relationship of tangata whenua with their wāhi
tapu is included in Article II of the Treaty of Waitangi and Section
6(e) of the RMA. The term wāhi tapu is used for sacred sites or areas
held in reverence according to local tribal custom and history. Some
wāhi tapu sites are important to the whole of Ngāi Tahu, while others
are important to individual whānau or hapū. Of all wāhi tapu, urupā
(burial sites) are the most significant.

Taonga
In the management of natural resources, it is important that the
habitats and wider needs of taonga are protected and sustainably
managed and enhanced.

Wāhi tapu may be associated with creation stories of tangata whenua,
particular events, such as battles or ceremonies; sacred locations,
such as where whenua or placenta is buried; or other valued sites,
such as where a particular valued resource is found.

All natural resources – air, land, water, and indigenous biodiversity –
are taonga. Taonga are treasures, things highly prized and important
to Ngāi Tahu, derived from the atua (gods) and left by the tipuna
(ancestors) to provide and sustain life. Taonga include sites and
resources such as wāhi tapu, tauranga waka and mahinga mātaitai,
other sites for gathering food and cultural resources, tribally sigificant
landforms, features and cultural landscapes. Taonga may also be
intangible, such as tikanga and te reo (Māori language). All taonga are
part of the cultural and tribal identity of an iwi.

Wāhi tapu include kōiwi tangata (human remains), urupā (burial
sites), waiwhakaheke tūpāpaku (water burial sites), historic pā,
buried whakairo (carvings) tuhituhi o neherā (archaeological and rock
art sites), tohu (“markers” such as landmarks, mountains, mountain
ranges and some trees), ana (caves), and tauranga waka (canoe
landing sites).

The protection of the relationship of tangata whenua with their taonga
is included in Article II of the Treaty of Waitangi, Section 6(e) of the
RMA, and more recently the NTCSA.
To ensure taonga are available for future generations, resource
management decision-making processes need to recognise tikanga
(Māori protocol and customs) and have the conservation and
sustainability of resources as its focus.
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There are requirements under the RMA and the New Zealand
Historic Places Act 1993 relating to the protection of archaeological
sites and historic heritage. Sites do not have to be registered or
listed to warrant this protection. Usually if there is one site, there is
a high probability of others in the vicinity. Tikanga Māori provides
the framework to ensure appropriate respect for, and treatment, of
wāhi tapu.
Where sites are of special significance, Ngāi Tahu may wish to protect
them by restricting certain activities, access and information about
their location, through the use of silent files. As the knowledge
of specific sites may not be known to Ngāi Tahu as a whole, it is
important to always consult with papatipu rūnanga to ensure that
wāhi tapu sites are protected.
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Ecosystem health and
biodiversity
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Key points

Kaitiakitanga (ch 3)
Environmental limits (ch 12)
Irrigated land area (ch 9)
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Key issues:
Why are species &
habitats declining, how
quickly, and where?

Current Context:
What are
Canterbury’s
important fresh-water
species, habitats &
eco-systems?

cwms targets from 2010:

• Actions implemented to correct the decline in freshwater species, habitat quality or ecosystems
• Actions implemented to prevent further loss of ecosystem health in river mouth and coastal lagoons
• Prevent further loss of area of naturally occurring wetlands
• Identify and prioritise for protection lowland streams ecosystems in each zone
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•

•
•

Canterbury is rich in freshwater biodiversity; providing
important ecosystems services and maintaining a healthy
environment, and forming a fundamental part of the cultural
identity and heritage of Ngāi Tahu, subsequent settlers, and
the community today.
There has been a significant decline in indigenous
freshwater biodiversity through both rural and urban
development and settlement.
Protection and enhancement of biodiversity and ecosystem
health is needed and desired by the public. A healthy
environment is fundamental to life, culture, society, and to a
strong economy.

•

KEY POINTS

4.1. Key points in thIS CHAPTER

•

•

•

Even if we stop any further degradation of habitat, ecosystem
health and biodiversity will continue to decline for some time.
Action is needed now to prevent further degradation.
Freshwater habitats are a part of larger interconnected
systems – and their health depends on decisions about
environmental flows, water quality, pest management, and
land-use intensification.
Some projects are already underway, and more are planned
to address the decline of indigenous habitats, ecosystems
and species. There are tools and strategies in place to help.
Meeting the costs of such projects is a key challenge.
Ngāi Tahu believes that healthy freshwater systems are
essential to the health of inshore customary fisheries.

4.2. Matters raised in CWMS consultation
Canterbury people expressed a variety of views about biodiversity in submissions on the Water Management Strategy in 2009. Some felt that
we must be prepared to lose some of our large areas of braided river to achieve economic growth, and that the strategy has too much focus on
biodiversity, whilst others felt that the emphasis should be primarily on biodiversity (Environment Canterbury 2009).
At CWMS meetings with biodiversity experts in 2009, participants discussed the fact that freshwater biodiversity in Canterbury is continuing to
decline, and that maintenance of indigenous species habitats and ecosystems in their existing state would not be sufficient to address the ongoing
loss of biodiversity in Canterbury; unless there is immediate, significant action the gradual overall decline in freshwater biodiversity will continue and
accelerate (Delamore 2009). Restoration and rehabilitation is needed and desired by the public.

Kaituna Valley, Te Waihora/Lake Ellesmere
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4.3. Why is ecosystem health and biodiversity important?
Biodiversity means variability among living organisms, and includes
diversity within species, between species, and of ecosystems,
as described in the box. The native plants and animals and the
landscapes and ecosystems that support them within the Canterbury
region are recognised nationally, and in some cases internationally.
These ecosystems and species have intrinsic value (they have
inherent worth in themselves), they provide important ‘ecosystems
services’ (described further below), and they form a fundamental
part of the cultural identity and heritage of Ngāi Tahu, of subsequent
settlers, and of the Canterbury community today.
Canterbury’s ecosystems provide important habitat for many
freshwater fish, invertebrate, plant and bird species, many of which
are a taonga species to Ngāi Tahu. Ecosystems also act as ecological
corridors and ‘stepping stones’ connecting different habitats.
Biodiversity and healthy ecosystems provide essential natural
‘services’ including trapping of nutrients attached to sediment,
filtering and storing water through the soil, stabilising stream banks,
and reducing flooding. Some of these ‘services’ support the country’s
primary production and tourism sectors. New Zealand’s biodiversity
has also helped shape our national character and identity, and
provides recreational and aesthetic benefits (Ministry for the
Environment 2010).

What is biodiversity?
The New Zealand Biodiversity Strategy (NZBS) defines biodiversity (in
part) as:
The variability among living organisms from all sources, including,
inter alia, terrestrial, marine and other aquatic ecosystems and the
ecological complexes of which they are part; this includes diversity
within species; between species and of ecosystems.
Components of biological diversity include:
Genetic diversity – variability in genetic makeup between individuals
within a single species.
Species diversity – the variety of species – whether wild or
domesticated – within a particular geographical area.
Ecological (ecosystem) diversity – the variety of ecosystem types
and their biological communities that interact with one another and
their non-living environments. (Department of Conservation 2010).

4.4. The current Canterbury context: What are
Canterbury’s important freshwater species, habitats
and ecosystems?
4.4.1. Freshwater ecosystems
Canterbury is rich in freshwater biodiversity, has more river channels
than any other region in New Zealand, and the diversity of habitats
provided by the waterways is unmatched by any other part of the
country. Fast flowing mountain streams give way to rivers draining
alpine tussock lands and beech forests, while the plains are traversed
by wide, braided rivers with shingle river beds. Beneath the plains,
huge aquifers transport water underground. Most of the small lowland
streams and creeks that were heavily used by Ngāi Tahu have been
modified by farming and drainage of swampy areas (Environment
Canterbury 2010b). Freshwater ecosystems provide for a diverse
range of indigenous aquatic flora and fauna including aquatic fungi,
algae, bryophytes, plants, aquatic invertebrates and fish. Important
freshwater ecosystems include:

•
•
•
•
•

Alpine sourced braided rivers (e.g. Waiau, Waimakariri, Rangitata)
Large high country lakes (e.g. Coleridge, Pukaki) and medium/
small high country lakes (e.g. Sumner, Pearson, Middleton)
Inland or intermontane spring-fed rivers and streams (e.g.
Mary Burn)
Hill country sourced rivers (e.g. Ashley, North Ashburton, Opihi)

•
•
•
•
•

Spring-fed lowland streams
Wetlands (both plains and inland) (e.g. Cameron Fan wetland)
Coastal lakes, lagoons, estuaries and hapua (river mouth
“lagoons”) (e.g. Te Waihora)
Groundwater (aquifers)
Artificial and highly modified water bodies (water races, drains,
ponds, reservoirs, artificial lakes etc).

These freshwater habitats support a diverse range of indigenous
freshwater fish, including the endemic endangered Canterbury
mudfish/kowaro, and in the northern most parts of the region, the
threatened northern galaxias, dwarf galaxias and shortjawed kokopu.
See Appendix 4.9.2 for further descriptions of these ecosystems,
and 4.9.3 for some examples of special features of Canterbury’s
biodiversity, including botanical values in the Hoka Kura/Lake Sumner
catchment, culturally and ecologically significant coastal lagoons,
and valuable wetlands on the plains, foothills and intermontane
basins. Chapter 5 (Braided rivers) describes the significance of
Canterbury’s braided rivers.

Banks Peninsula (volcanic) and Kaikōura rivers and streams
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4.4.2. Native freshwater fishes of New Zealand
New Zealand has nearly 40 native freshwater fish species. Many
of these species are not known by most New Zealanders, and are
still poorly understood even by experts. Many of our native fish are
secretive and nocturnal, and often have cryptic colouration. Some
have localised or specialised distributions or habitat requirements
which may be geographically remote, and others are rare because of
historical factors. More than 60% of our native fish are diadromous,
meaning they spend some part of their lives at sea. This means they
need easy passage to get to and from their freshwater habitats.
Some New Zealand fishes are also found in other remnants of ancient
Gondwanaland (such as the inanga, Galaxias maculatus, in Australia
and South America). Most, however, are endemic, such as the banded
kökopu (Galaxias fasciatus) which is found nowhere else in the world.
Some of these have very primitive forms (e.g. the galaxiids) indicating
their presence in New Zealand for a very long time, whilst others (e.g.
the bullies) are of more recent evolutionary origin, with a more highly
developed form and features.

Major freshwater fish families

•

Family: Anguillidae (Eels/tuna) e.g. longfin; shortfin

•
•
•
•
•

Family: Galaxiidae (Galaxiids) e.g., kökopu, inanga, whitebait.

•
•
•

•

•

Galaxiids are so named because the patterns on their skin look
like a galaxy of stars – they have smooth, scaleless bodies and a
very primitive body shape. They are largely nocturnal.
There are more than 20 species of migratory galaxiids, and about
12 species of non-migratory galaxiids.
Inanga are the most common species, found in lowland, sluggish
flowing streams. They spawn in streamside plants during spring
tides. When the tide drops, eggs are left in moist grasses to
develop and then hatch at the next spring tide.

•
•
•

•
•

There are three species of eel/tuna in New Zealand; one endemic
(longfin eel), the shortfin eel, and the Australian longfin or
spotted eel
Eels are secretive, mainly nocturnal and prefer young habitats
with plenty of cover.
Young eels or elvers migrate from the sea into freshwater streams,
where they live as adults for many years before migrating back to
sea to spawn in the Pacific Ocean.
Eels can be very long-lived (up to 70 years).
The longfin inhabits all types of water, from coastal and inland
lakes, brackish (semi-salty) estuaries and lagoons. Adult longfin
eels migrate to marine trenches off Tonga to spawn. Long-finned
eels may grow to 2 metres long.
Shortfins prefer warm brackish waters, coastal lakes and
lowland lakes.
Eels (tuna) are an important resource for Ngāi Tahu, as described
in Chapter 3. Māori identify many more varieties than the three
species recognised by scientists, with over 100 local names for
eels. Using the Waitaki as an example, of the more than 160 food
gathering sites in the Waitaki, approximately 70% were prized as
a source of eels (Tipa 2010).

Other native fish species include:

Kōaro and banded kokopu tend to be found on Banks Peninsula,
as well as in the Waimate area and in Kaikōura hill streams. These
species require the presence of marginal bush and resulting
canopy cover.

Lamprey/piharau – these look like slender eels with a sucker-like
mouth instead of jaws, and spend most of their adult life at sea but
come into fresh water to spawn in small bush streams. The juveniles
live in burrows in sandy river edges.

The Canterbury mudfish (Neochanna burrowsius) occur only in
Canterbury and are a threatened species. Canterbury mudfish
are found from the Ashley River/Rakahuri in the north, to the
south bank of the Waitaki River. They are found in waters of
the Canterbury Plains at low to moderate elevations, and live
in mainly weedy, overgrown streams and ponds. They are also
found in modified habitats such as water races, roadside drains
and farm ponds. Canterbury mudfish are unique in that they can
survive for short periods when water dries up. See Appendix 4.9.3
for further details on the Canterbury mudfish.

Smelt/paraki – Whitebaiters call smelt ‘cucumber fish’ because
they smell like cucumber. The small shimmering silver fish occur in
large shoals in estuaries and lowland rivers and some lakes. They
spend most of their lives at sea but return to freshwater as juveniles
in spring. The common smelt is found throughout the country, and
Stokell’s smelt is found only in Canterbury.

Family: Eleotridae (Bullies) e.g. common; redfin bullies.

•

The common bully and upland bully are found in a wide range
of Canterbury waterways, particularly where there is good
vegetative cover such as overhanging sedges or grasses. Upland
bully tend to be found in inland waterways.

There are seven species of native bully, and unlike the galaxiids,
they have coped well with humans, remaining fairly widespread
and abundant, with only one species regarded as threatened.
Bullies are benthic (bottom-dwelling), with a reduced swimbladder (meaning they sink).
They are well camouflaged against sand and rocks but can be
seen darting in the shallows during the day.

Torrentfish – is found amongst swift tumbling riffles and is related
to the blue cod. Like the whitebait family, the larvae get washed out
to sea and the juveniles return to freshwater in spring and summer.
Torrentfish are relatively common, with most adults growing to about
10 cm. (Check and Bowie 2009; Department of Conservation 2003a &
b and 2006; New Zealand Landcare Trust 2010).
See Chapter 7 (Recreational and amenity opportunities)
and Appendix 7.9.6 for the distribution of some native fish
species in Canterbury. See Chapter 5 (Braided rivers) for
information on river birds, native plants and insects found
in Canterbury’s braided rivers.

Some species are migratory, others are not. Some can be either
e.g. the common bully is found in lakes or in coastal streams.
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4.5. Key issue: the loss and decline of freshwater
biodiversity in Canterbury
Since the arrival of humans, there has been a significant decline in Canterbury’s indigenous biodiversity. Many of Canterbury’s important waterbodies and ecosystems have been and continue to be adversely impacted by adjacent urban and rural land uses and water abstraction. Table 6 and
Table 7 describe adverse impacts on biodiversity habitat and on species respectively (adapted from BSC 2008, Delamore 2009, Parkyn et al. 2002).
The box below explains some of the effects of agriculture on biodiversity in more detail. The cumulative effects of many of these impacts mean
that even if we stop any further degradation of habitat, their health and biodiversity will continue to decline for some time. Action is needed now to
prevent further degradation.

Table 1: Impacts of activities on biodiversity habitat.
Changes to habitat
Changes to river character,
processes and flows

Loss of riparian vegetation

Degraded water quality

Depleted groundwater,
artificial water level variation
and some contamination

Influenced by

•
•
•
•
•
•
•
•
•
•

Engineering & flood control works
Weed and willow spread
Disturbance by livestock
Water abstraction

Impact

•
•
•
•

Habitat loss
Reduced in-stream habitat quality
Nuisance plant growth
Increased turbidity

Gravel abstraction
Decreasing water quality
Infestation of animal & plant pests
Historical vegetation clearance
Livestock browsing & grazing
Engineering & flood control works

•
•
•
•

Type and intensity of land use
Point and non-point source discharges
Loss of riparian & catchment vegetation
Water abstraction

•
•
•

Engineering works
Water abstraction
Land use

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Reduced shade & increased temperatures
Reduced channel stability
Reduced food supply
Weed invasion
Greater surface runoff & increased delivery of contaminants
Habitat loss
Reduced in-stream habitat quality
Proliferation of nuisance plants
Eutrophication
Health risk to humans and domestic livestock
Increased water treatment costs
Habitat loss
Nuisance plant growth
Reduced groundwater and in-stream habitat quality
Health risk to humans and domestic livestock

Table 2: Impacts of activities on species.
Changes to population Influenced by
Decline in braided river
bird populations including
threatened endemic species

Decline in native fish and eel
populations and introduced fish
species

•
•
•
•
•
•
•
•
•
•
•
•
•

Changes in river flows
Weed spread
Predation

Impact

•
•
•

Reduction in diversity of native species
Possible local extinction
Reduced conservation value

Loss of riparian vegetation
Vehicles in riverbed
Loss of connectivity for migratory species
Interruptions to fish passage
Inundation of habitat
Modification of stream side and in-stream habitat
Predation & competition for habitat by introduced fish
species such as trout & salmon

•
•
•
•

Reduction in diversity of native species
Possible local extinction
Increase in pollution tolerant fish
Reduced recreational values & associated
economic benefits

Higher turbidity
Higher water temperatures
Declining water quality
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Effects of agriculture on freshwater biodiversity

•

•

•

•

Lowland rivers in agriculturally developed areas are in
poor condition due to high nutrients, turbidity and faecal
contamination: there is a clear link between agricultural land
use and poor water quality, stream habitat and impacted
biotic communities.
A large number of scientific studies have examined the effects
of agriculture on fresh waters, and the vast majority conclude
that agriculture, as typically practiced in New Zealand, can
have a detrimental impact on water quality. However, irrigated
agriculture can also ensure good vegetation cover which
reduces sediment and nutrient losses from the soil surface.
Fencing stock out of streams and replanting riparian margins
to restore shade and ecological function have generally shown
improvements in stream health over time and work in these
areas is underway across Canterbury.
In Canterbury,

•
•

Groundwater quality is generally very high in the deep
aquifers, with some bacterial contamination of the
shallow aquifers.

•

•

Streams and rivers draining predominantly pastoral
catchments have a tendency for slightly higher mean
concentrations of total nitrogen than those with high
country/alpine catchments and less intensive farming.
Poor bacterial quality of the Rangitata River and the
Hurunui River, especially the lower reaches, is attributed to
land use and large populations of birds inhabiting the river
bed.(Parkyn, Matheson, Cooke and Quinn 2002).

Further study and monitoring in specific catchments is required to
determine the source of contamination. Agricultural land-use may
not always be the cause. For example, a study on the Ashburton
River/Hakatere found that faecal contamination predominantly
came from bird colonies, with smaller contributions from sheep
and cattle from unauthorised grazing on the river bed, and a small
contribution from water race and irrigation by-wash discharges
(Main 1999).
With appropriate land-use and water management, net land-use
impacts do not need to be negative. The CWMS is focused on
ensuring that ecosystem health and biodiversity is protected while
at the same time water is used for important economic production.

Concentrations of nutrients and faecal coliform bacteria
typically increase with distance downstream due to the
impact of point-source and non-point-source contaminants.

Loss of wetlands

Decline in freshwater fish

Wetland loss is typically caused by drainage, diversion of water,
infilling, reclamation, urban development, flooding, fire, vegetation
clearance, grazing and spread of introduced plant species (Pompei
and Grove 2010).

A recent study that examined the conservation status of NZ
freshwater fish (Allibone et al 2009) ranked 51 native taxa (a
taxonomic unit in the biological system of classification of organisms,
for example: a phylum, order, family, genus, or species), of which
67% were considered Threatened or At Risk. Only one species was
classified as Extinct – the New Zealand grayling, which has not been
observed since the 1920s.

Wetland loss across the Canterbury region has slowed compared
with the massive losses in the late 19th and early 20th century, but it
continues. This loss was of concern to tangāta whenua because the
lowland reaches of waterways and wetlands had become the focus
of much of their gathering once the settlers had gained ownership of
large inland tracts. Over time their mahinga kai-based culture came
under threat. While most of the past wetland loss was from the low
plains, more recent wetland reduction has been concentrated in the
foothills, inter-montane basins and valley floors of the high country.
The Lees Valley, Ashburton-Heron Basin, Upper Rangitata Valley and
Mackenzie Basin all showed the greatest losses of wetland from 1990
to 2008, associated with general land-use intensification occurring
in these parts of the region. Although the number of wetlands (in
the Waters of National Importance database) that shrank during
the monitoring period is only a small proportion of all remaining
wetlands, several of these recently-reduced wetlands have been
listed as nationally important for biodiversity. Appendix 4.9.5 shows
the percentage of area loss of wetlands and number of ‘current’
wetland sites for each of the CWMS water management zones.
Canterbury’s largest remaining freshwater wetland is the Braemar
Road wetland complex (1,570 ha), located between Lakes Tekapo and
Pukaki (Pompei and Grove 2010).

The majority of the Threatened species occur in the Canterbury and
Otago regions where a suite of rare non-migratory galaxiids exist.
Threat mechanisms that were identified as causal in the decline of
freshwater fish species were the impact of introduced fish species,
declining water quality, effects of water abstraction, loss of habitat
via land-use change and land-use activities, and river modifications.
These factors are likely to be exacerbated by a warming climate. In
addition to 51 native taxa, a further three fish species were considered
colonists and 20 introduced species were classified as naturalised,
although two of these are considered rare (Ling 2010).

Threat category

Number of taxa

Nationally Critical

4

Threatened (Nationally
endangered or
Nationally Vulnerable)

10

At Risk (majority ranked
as Declining)

20

Species
Endemic
galaxiids
(Galaxiidae)
dominated
this group.
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Loss of ecosystem health in river mouths and
coastal lagoons
A coastal lagoon is an elongated body of water, more or less parallel
to the coast that occurs at river mouths. There are two types of
lagoon common on the east coast of the South Island:

•

•

Hapua - River mouth lagoons, occur at the mouths of many of
Canterbury’s braided rivers. The most prominent examples are
those on the Rakaia River and the Waitaki River. Others include
the Hurunui, Rangitata, Ashburton, Opihi, Waiau, Waimakariri,
Waipara, and Clutha rivermouths.
Waituna-type lagoons - Coastal lakes, which are more usually
closed from the open sea than open to it, and where exchanges
of water with the ocean are via an inlet. The best example in
Canterbury and very significant in conservation terms is Waihora/
Lake Ellesmere. Others include Coopers Lagoon/Muriwai and
Washdyke and Wainono Lagoons (Kirk and Lauder 2000).

Because of their value as places from which cultural materials and kai
could be gathered, whānau and hapū have reserves located adjacent
to these hapua. Sadly, in many areas modification to the rivers and
the river mouths in particular has dislocated reserves and easements
from the river, thus denying Ngāi Tahu the opportunity to use these
valued habitats.
Threats to ecosystem health in river mouths and coastal lagoons
include land use change in catchments (which can increase sediment
yield to lagoons or increase nutrient enrichment), climate change
(which can change freshwater inflow, sedimentation rates or sea-level
rise), weed invasion, and grazing and trampling by domestic and feral
animals. Unnatural opening of bars across lagoon mouths when water
levels are high to alleviate flooding of adjacent agricultural land can
be damaging, and off-road vehicles can also cause damage (Kirk and
Lauder 2000; Landcare Research 2010).

Wainono Lagoon
The Wainono Lagoon in the Waimate district is of high importance
to fishery and wildlife due to its large size, diversity of habitats
and the important link it provides between coastal wetlands. The
coastal wetland is the most significant wetland between Lake
Ellesmere and the Karitane Estuary in Otago.
Special features of the lagoon:
- Tangāta whenua hold a practical and spiritual relationship with
the waterways through their wāhi tapu, wāhi taonga and mahinga
kai values.
- 57 bird species are found in the Wainono Lagoon.
- Approximately 350 waterfowl shooters hunt in the lagoon in season.
- The lagoon is closed to commercial eeling thus making it a prized
customary fishery.
Goals for management include:
- to ensure the surface and groundwater quality is maintained and
improved, and provides for the sustainable and equitable needs of
the environment and all river users.
- to sustain, protect and enhance the ecological values for present
and future generations and to provide for an environment that
enhances recreational, educational, economic and cultural
opportunities (Waihao-Wainono Water Users Society Management
Committee 2008).

Threatened plants include the nationally critical sebaea (Sebaea
ovata), nationally vulnerable Lepidium naufragorum and nationally
endangered pygmy clubrush (Isolepis basilaris). Declining species
include sand spike sedge (Eleocharis neozelandica) and tufted hairgrass (Deschampsia cespitosa) (Landcare Research 2010).
Freshwater habitats are part of larger interconnected systems, with
important intrinsic values as well as ecosystems services values. Their
health depends on important decisions about environmental flows,
water quality, pest management and land-use intensification. More
information is needed about current Canterbury ecosystem health,
and about the extent of remaining vegetation and fish habitat and
rates and location of change.

Wainono Lagoon
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4.6. Work in progress
A variety of programmes, priorities, and projects are underway and planned to protect and restore ecosystem health and biodiversity.

4.6.1. Ecosystem protection and restoration priorities
Priorities for ecosystem protection and restoration have been set at
a variety of levels and by different organisations. Actions and work
programmes include:

•
•
•
•
•
•

Restoration
Enhancement
Protection
Environmental limits
Determining significance
Monitoring.

(Environment Canterbury 2010b). Examples provided in more detail in
Appendix 4.9.6 include:

•
•
•
•
•

Ngāi Tahu priorities.
Biodiversity Strategies at national (NZBS), regional (The
Biodiversity Strategy of Canterbury) and local (e.g. the Hurunui
Biodiversity Strategy) scales.
The proposed National Policy Statement on Indigenous
Biodiversity.
Department of Conservation tools (e.g. National Water Bodies
of National Importance and the Natural Heritage Management
System [NHMS] and biodiversity offsets).
National Policy Statement for Freshwater.

Priorities for protection and restoration of freshwater ecosystems and
biodiversity (identified in the CWMS 2009) include:

•
•
•
•
•
•
•
•
•

Protecting endangered and at risk species and habitats e.g.
Canterbury mudfish, long finned eels, remnant river margin
matagouri/ kowhai shrublands;

and Environment Canterbury staff will be working on projects and
5 year programmes as part of the Immediate Steps programme,
alongside local authorities, Ngāi Tahu, DoC, Fish and Game, and
community groups, all of whom may seek quite different outcomes.
Many of the zone committees have projects already underway.
Conservation priorities for freshwater ecosystems include protecting
nationally important and rare freshwater ecosystems, sites and
species, and generally safeguarding the natural ecological character
of freshwater ecosystems, habitats and species (DOC 2010c).
A number of threatened species recovery plans have also been
prepared for native fish (e.g. large galaxiids and mudfish). These
recovery plans are overseen by recovery groups who meet regularly
to review progress with the objectives. References for these are in the
reference list in the Appendix.
The difficulty with some of the tools described in Appendix 4.9.6
lies in the fact that they use different methods and different levels
or scales for prioritisation, making it complicated to identify priority
areas within a region. The CWMS zone committees have a vital role to
play in liaising with their communities and deciding on local priorities.
From a Ngāi Tahu perspective, restoration is often designed to restore
eco-cultural attributes. For example, Tudge (2006) suggests that
eco-cultural restoration restores both ecosystems and the human
relationship to the cultural landscape. In the case of Canterbury,
taonga species (akin to keystone species) are often a fundamental
component of any significant cultural landscape that Ngāi Tahu
wants to restore. Further, restoration is intended to provide a range
of opportunities for the future interaction of Ngāi Tahu with these
valued environments. Using the Upper Waitaki as an example, the link
between eco-cultural attributes and restoration is shown in Figure 4.

Protection and restoration of waahi taonga;
Maintaining the braided character of all Canterbury’s braided
rivers;
Protecting significant habitat for a full range of indigenous braided
river flora and fauna;
Preventing further loss of, and protecting, naturally occurring
wetlands;
Improving the ecosystem health of lowland rivers and streams
and of high country lakes;
Maintaining ground water quality, velocities and levels, and
retaining the ecological integrity of unconnected aquifers;
Preventing further loss of ecosystem health in river mouths and
coastal lagoons/hapua, and in estuaries;
Maintaining natural character and habitat values in intermontane
streams and basins, and in hill country catchments.

The protection and restoration programme requires a dual approach of
action on the ground (e.g. pest control, fencing, planting) and improved
planning frameworks (e.g. environmental flows, nutrient limits, and
water quality standards). Zone Committees, the Regional Committee

Hīkoi along the Hollyford Track. Photo: Ngāi Tahu
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Figure 4: Collation of eco-cultural data and restoration needed to restore opportunities in the Upper Waitaki.

4.6.2. Canterbury Water Management
Strategy biodiversity expert meetings

4.6.3. Immediate Steps biodiversity
protection and restoration programme

CWMS held meetings with biodiversity experts in 2009. The following
concerns were identified (Delamore 2009):

The Immediate Steps programme is a $10 million programme over 5
years, with two thirds being funded by local government rates and
the remaining third by external sources e.g. landowner, community,
and conservation groups. This programme is underway in zones
throughout the region.

•

•

•

Site-based biodiversity protection approaches have significant
limitations because habitats and ecosystems are generally
part of larger, connected systems. Maintaining whole systems
and natural connectivity between and within them is very
important for sustaining aspects of biodiversity. Knowledge
of whole systems and connectivity therefore needs to
underpin management decisions: integrated ecosystem based
management approaches will often be necessary
In some circumstances it can be important to maintain
separation between water bodies. Some isolated catchments,
groundwater systems and other waters have unique biophysical
or biodiversity qualities or values associated with them. These
values can potentially be lost or degraded if these systems are
connected or water translocated between them.
Some important biodiversity habitat is associated with stockwater races and artificial ponds, all of which may provide some
of the only remaining habitat for indigenous plant and animal
species. However, race systems also abstract large quantities of
water, and from a biodiversity perspective this is generally better
retained in rivers.

4.6.4. Legally protected conservation land
Legally protected public land is managed by the Department of
Conservation and Regional Councils. Legally protected private land
is protected by the QEII Trust (works with private land owners to
register a covenant on the title to the land) or Ngā Whenua Rāhui
(works to protect native ecosystems on Māori land through kawenta
(covenants). Native land cover includes land with native vegetation as
well as naturally occurring non-vegetative covers such as permanent
snow and ice, alpine gravel and rock, and waterways.
Between 2006 and 2009, the Canterbury region had the largest
increase in legally protected conservation land area in the South
Island (a 33% increase). Approximately 78% of this increase is from
land acquired and legally protected through the High Country Tenure
Review (Ministry for the Environment 2010). See Appendix 4.9.7
for a map of Conservation Land in Canterbury and an example of a
Canterbury QEII covenant.

4.6.5. Specific biodiversity projects
A number of projects are underway in specific locations within
Canterbury, often led by community groups. There are too many to
describe within this report, but Appendix 4.9.7 describes a few of
these to show the variety of projects underway.
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4.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 ecosystem health and biodiversity targets and other CWMS targets.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
• Protected and enhanced the ecological health of
the best examples of lowland streams ecosystems
in each zone

• Accelerated the current riparian restoration
and management programme for Waihora/Lake
Ellesmere and tributary streams

• Improved ecosystem condition in at least another
10% of lowland streams in each zone.

• Highlighted any high country spring-fed or
foothill streams where ecosystem health is
declining, and identified the cause with an action
plan in place

• Protected all and restored at least two significant
wetlands in each zone

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
• Achieved nutrient efficiency
targets for the zone on all
new irrigated land and 50%
of other rural properties (and
of properties within urban
boundaries that apply nutrients
over significant areas)

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:

Kaitiakitanga (Ch 3)

Irrigated land
area (Ch 9)

Recreational
& amenity
opportunities (Ch 7)

Environmental limits (Ch 12)

• Increasing annual trout spawning
counts in identified important
areas (based on a 5-year average)
as an indicator of habitat
availability for salmonid and
indigenous fish species
• No further reduction in the
number and areas of existing
salmon spawning sites

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS
• Identified where environmental flows are not
met or require change to meet ecosystem
health and biodiversity outcomes and
implemented actions to rectify

• Demonstrated, and included in
implementation programmes, how land
within the zone will be managed to achieve
catchment load limits

• Identified areas where catchment load limits
for nutrients are not met, prioritised areas
and implemented actions to ensure there is
no further enrichment

• Achieved nutrient efficiency targets for the
zone on all new irrigated land and 50% of
other rural properties (and of properties
within urban boundaries that apply nutrients
over significant areas)

4.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•
•
•
•

Information about current ecosystem health, and the extent of
vegetation and fish habitat.

importAnt questions for committees And
stAkeholders to think About:

•

Information about the effects of contaminants on ecosystem
health and biodiversity (e.g. nitrogen toxicity, bacterial
contamination, pre-conditions for algal blooms).

•

Information about the rate and location of change resulting from
land use intensification.

•

Information about the eco-cultural attributes of aquatic habitats
and their relationship to national, regional and local priorities for
enhancement.

•

Information about location of regional networks of natural habitat
and potential for enhancement

What are regional and local priorities for ecosystem restoration
and rehabilitation? How can we set priorities and monitor
progress towards them?
How important is it to protect what we have already got? How can
we do this?
There are different contexts and realities within different parts of
Canterbury - How far do we need to get, how quickly do we need
to get there, and how can we get buy-in from local communities?
Who can or should pay for rehabilitation projects? What are some
innovative ways of finding funding from government, industry and
local communities?

Better understanding of aspects of flow variability that are
relevant to ecosystems health.
Better understanding of ways to maintain & enhance biodiversity,
and of the effectiveness of restoration in certain areas.
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4.9. Appendix: Supporting information for Ecosystem
Health and Biodiversity
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(2009).
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(2009).
Backyard Biodiversity in
Canterbury.
Published by Lincoln University:
Lincoln.
Crengle, H. (2002).
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Delamore, R. (2009).
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Fairlie Primary School students
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4.9.2. Canterbury freshwater ecosystems
Alpine sourced braided rivers (e.g. Waiau, Waimakariri, Rangitata)
Canterbury’s braided rivers are ecosystems of international
importance. The Waitaki River, as their ancestral river, is of
paramount importance to Ngāi Tahu. These rivers provide ecological
links between the mountains and the sea and support distinctive flora
and fauna. They are a habitat for a diversity of birds including several
threatened species. Threatened wrybill breed only on Canterbury
braided rivers (See Chapter 5: Natural Character of Braided Rivers)
Large high country lakes (e.g. Coleridge, Pukaki) and medium/
small high country lakes (e.g. Sumner, Pearson, Middleton)
The Canterbury high country has more than 40 lakes – large and
small, deep and shallow – fed by rainfall, snowmelt and glacial
meltwater. They offer habitat for large numbers of native birds, native
fish, invertebrates, aquatic and lake-margin plants. Rare/threatened
species of high country lakes include birds such as crested grebe and
marsh crake. These lakes are of significance to Ngāi Tahu. Some of
these hgh country lakes are referred to in the tradition of “Nga Puna
Wai Karikari o Rakaihautu” which tells how the principal lakes of the
South Island were dug by the rangatira (chief) Rakaihautu who was
the captain of the canoe, Uruao, which brought the tribe, Waitaha, to
New Zealand. Rakaihautu beached his canoe at Whakatu (Nelson).
As Rakaihautu journeyed southwards by an inland route, he used his
famous ko (a tool similar to a spade) to dig the principal lakes of the
South Island.
Inland or intermontane spring-fed rivers and streams (e.g.
Mary Burn)
Streams of the intermontane basins, particularly stable springand lake-fed streams in catchments which still have high natural
character, are valuable habitat for native fish such as the long-jaw
galaxiids. They also provide habitat for aquatic invertebrates which
require high water quality and sediment-free substrates. An example
is Titan Stream in the upper Rakaia Valley.

Wetlands (both plains and inland)
Freshwater wetlands have been greatly reduced from their former
extent across the region. The largest and most natural remaining
examples are in the intermontane basins and valley floors of the high
country, such as Cameron Fan wetland near Lake Heron.
Coastal lakes, lagoons, estuaries and hapua (river mouth
“lagoons”)
The region’s network of river mouths, estuaries and coastal lagoons
are of very high ecological significance as habitat for native birds, fish
and vegetation. Examples are Te Waihora, Wainono Lagoon and the
Avon-Heathcote Estuary. Whanau and hapu have reserves and fishing
easements in these catchments.
Groundwater (aquifers)
Braided rivers and the springs, wetlands and streams of the plains
are connected to groundwater aquifers. These subterranean aquifers
support a rich, but not widely recognised, invertebrate fauna.
Artificial and highly modified water bodies (water races, drains,
ponds, reservoirs, artificial lakes etc)
An increasing number of artificial water bodies are being developed
throughout Canterbury. These water bodies are of particular
importance to the mudfish, eels, trout, and various bullies. As noted
in Chapter 3, some of these same ditches and drains have become
substitute habitats that are used by tangata whenua and may be
classed as wahi taonga because of the values and cultural practices
that they now sustain. (Delamore 2009)

Hill country sourced rivers (e.g. Ashley, North Ashburton, Opihi)
Small streams that drain hill country catchments have highly
variable flows. Water quality is high in upper catchments where
native vegetation is present. Intermittently-flowing streams support
native fish species that can not tolerate high levels of predation from
eels or introduced trout. The Waianiwaniwa Stream has the largest
population of endangered Canterbury mudfish for this reason.
Whanau and hapu have reserves and fishing easements in the Ashley
and Opihi catchments.
Banks Peninsula (volcanic) and Kaikoura rivers and streams
These streams have highest native fish diversity in the eastern South
Island and are habitat for a range of endemic invertebrate species.
Their high habitat values probably reflect the extent of native riparian
vegetation and absence or low abundance of introduced trout.
Spring-fed lowland streams
Streams of the low plains, and the springs and wetlands that feed
them, have been highly modified. However, some isolated remnants
still contain populations of Canterbury mudfish; while those linked
to larger water-bodies (lakes and rivers) can support high numbers
and diversity of native fish and invertebrates, when riparian margins
are managed to better protect lowland stream habitats. The lowland
streams continue to be heavily used by tangata whenua.
Lake Coleridge
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4.9.3. Examples of Canterbury biodiversity
This section describes just a few of the many good examples of Canterbury biodiversity. The zone committees and regional committee are already
identifying priorities and important examples of biodiversity in their zones through the CWMS Immediate Steps Programme.
Botanical values of the Lake Sumner forest margins
Hoka Kura/Lake Sumner is one of several large glacial lakes that
occur along the eastern rain shadow zone of the Southern Alps. An
assessment of the relative values of similar lakes (lakes in the NZ
classification of Freshwater Ecosystems ‘mild, deep and large’ class –
D1, FWENZS) identified Hoka Kura/Lake Sumner as the most natural
and best condition of all the similar Canterbury lakes. It is the only
large lake of its type in Canterbury that remains unaltered by dams,
and retains intact original vegetation, as seen in the table.

Botanical values in the Hoka Kura/Lake Sumner
catchment include:

•
•
•

Extensive forest cover of predominately mountain and red beech
Hardwood forest and scrub – a mosaic of manuka, kanuka,
broadleaf, kowhai etc
Diversity of hardwood species in the lake margin ecotone – kowhai,
Olearia spp, lancewood, mountain fivefinger, kohuhu, karamu,
southern rata, kamahi etc. These species are important for
indigenous biodiversity. Rata and kamahi are rare in Canterbury.

The natural hydrological functioning of the lake is intricately linked to its very high intrinsic values. Any artificial alteration of the lake level is likely to
cause significant changes to natural vegetation patterns of the lake edge vegetation. Raising the level has the potential to cause the loss of several tree
species that are primarily confined to the lake edge – with major adverse effects on one of the most distinctive parts of the wider forest ecosystem. It
would also likely result in the loss and/or reduction of an important seasonal food resource for native birds, such as kereru (Head 2010).

Lake name

Hydrological functioning

Intactness of surrounding
or adjoining forest cover %

Natural lake
edge ecotone

Lake Sumner

Natural

>90

Yes

Lake Coleridge

Modified – raised

<5

No

Lake Tekapo

Modified – raised

<1

No

Lake Pukaki

Modified – raised

<1

No

Lake Ohau

Semi natural – regulated but within natural range

<10

Semi

Lake Benmore

Created – artificial lake

<1

No

Lake Waitaki

Created – artificial lake

<1

No

Lake Aviemore

Created – artificial lake

<1

No

Ō Tū Wharekai (Ashburton lakes/Upper Rangitata
River, Canterbury) (Department of Conservation 2009a,
2009b and 2010c).
Ō Tū Wharekai is one of the best examples of an unspoiled, intact,
inter-montane wetland system remaining in New Zealand, and is
nationally important for wildlife. It contains a mosaic of diverse
wetland habitats nestled amongst high-country tussocklands and is
set against the towering Southern Alps/ Kā Tiritiri o Te Moana.
For early Māori, the area was a major kaik/village and part of the
seasonal mahinga kai and resource-gathering trail. Mahinga kai
species include: tuna/eels, weka, kākā, kererū, tūī, pūkeko, freshwater
mussels, fern root/aruhe, kiore, native trout/kōkopu, mountain
daisy/tikumu and cabbage tree/ti kōuka. The area was also part of
the pounamu trails and ara to Poutini/West Coast. Through the Ngāi
Tahu Settlement Act 1998, a Statutory Acknowledgement and Deed
of Recognition is in place over the area to formally acknowledge the
association and values Ō Tū Wharekai holds for Ngāi Tahu.
Ō Tū Wharekai is one of three wetlands around the country managed
as part of the Department of Conservation’s national Arawai Kākāriki
wetland programme. The project aims to restore wetlands with the
assistance of the community, and learn more about methods for
wetland restoration along the way.

The project includes the braided upper reaches of the Rangitata
River, and the 12 lakes that make up the Ashburton lakes, along with
ephemeral turfs, streams, swamps and bogs.
Convervation values include:

•
•
•

•
•
•

•

Threatened native fish including longfin eel/tuna, and upland
longjaw galaxias;
Important sports-fish populations and spawning streams
including trout and salmon;
Threatened bird species including Australasian bittern/matuku,
black-fronted tern/tarapirohe, and black-billed gull, wrybill/
ngutu pare, banded dotterel/turiwhatu, southern crested grebe/
kāmana and Caspian tern/tārā nui;
Threatened lizard species such as scree skink/mokomoko and
long-toed skink;
Widespread kettlehole wetlands and associated ephemeral turf, a
rare habitat type;
Threatened plant species such as the endangered marsh arrowrush
Triglochin palustris, pygmy forget-me-not Myosotis pygmaea var.
minutiflora, pygmy clubrush Isolepis basilaris, a threatened grass
Amphibromus fluitans, and one of the largest known populations of
a threatened native lily, Iphigenia novae-zelandiae;
Some of the best examples of red tussock Chionochloa rubra and
Carex secta/pūkio wetlands in Canterbury.
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Wetlands aren’t always wet
Ephemeral turfs are one of the most poorly recognised wetland
types. They occur where kettleholes or surface depressions become
ponded with water during wet seasons or wet years, yet are
partially or wholly dry at other times. Vegetation consists mainly
of herbaceous plants forming a ground-hugging and often dense
carpet of intertwined plants. Species present in these wetlands
change with changing water levels.
Work underway includes creating inventories of plant, bird, lizard,
invertebrate and fish populations and setting up permanent
monitoring programs; an inventory of cultural values and setting up a
taonga monitoring program; willow, Russell lupin and broom control;
research on wrybill, bittern and grebe breeding success and habitat
use; fencing riparian margins; planning for compatible recreational
use; and raising awareness of wetland areas.
The Hakatere Conservation Park (further described in section 7.9.4)
is centered on the Ashburton Lakes/Ō Tū Wharekai and was opened
in 2007.

Northbrook Ponds, Rangiora
An urban example, the Northbrook Ponds were created as part of
the Northbrook Stormwater Treatment Ponds project in 2002. The
decommissioned Northbrook Sewer Oxidation Plant was transformed
into a naturalised system of ponds and wetlands. The project aims
to improve the quality of the water in the Northbrook (and Cam and
Kaiapoi Rivers) as well as to restore the natural ecosystem and create
a recreation reserve to allow the community access to native riparian
wildlife and open water. The Northbrook Ponds are set in an area of
about 6 hectares, and are now an environmental and recreational
asset for the Waimakariri District (Waimakariri District Council 2009).

Special features of Canterbury’s Biodiversity
(Biodiversity Strategy of Canterbury)
Despite the biodiversity losses that have occurred, there remain a
range of habitats, ecosystems and species that make this region
special. Some of these are:

•

•

•
•

•

•

•

Culturally & ecologically significant river mouths, estuaries and
coastal lagoons, including Te Waihora/Lake Ellesmere, Ashley/
Saltwater Creek, the Ōpihi Lagoon, Lake Forsyth/Waiwera, and
Wainono Lagoon
A network of braided rivers which are ecosystems of international
importance providing ecological links between the mountains and
the sea, and habitat for a diversity of bird species including several
threatened species (e.g. wrybill/ngutu parore, banded dotterel,
black-fronted tern, Caspian tern, black billed gulls, Black stilt/kaki)
Indigenous shrublands, tussock grasslands and wetlands in the
foothills and intermontane basins provide important remaining
indigenous habitat
Remaining and restored wetlands and indigenous vegetation
remnants on the Plains are ecologically highly valuable (e.g. Travis
Swamp, kanuka woodland, kowhai and mixed shrubland and
native grasslands
Substantial areas of mountain beech forest, red and silver beech
forests (Hoka Kura/Lake Sumner, Hurunui and Waiau River
catchments), cedar/phautea forest (Rakaia River catchment), the
most outstanding example of NZ cedar/phautea forest (Rakaia
River catchment), mixed podocarp forest (Peel Forest)
Iconic high country landscapes including tall tussock grasslands,
native shrublands and beech forest communities, and lakes and
wetlands that provide nationally and internationally significant
bird habitat
Largely unmodified alpine environments with alpine vegetation,
extensive screes, bare rock, permanent icefield and glaciers.

www.canterburybiodiversity.org.nz (Accessed January 2011)

Ashburton River/Hakatere
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Te Waihora/Lake Ellesmere
The Lake
Te Waihora/Lake Ellesmere is New Zealand’s 5th largest lake by
area, covering around 20,000 ha. It is one of New Zealand’s most
important wetland systems, and forms a brackish, shallow coastal
lagoon with an average depth of 1.4m. The lake is internationally
significant for its wildlife abundance and diversity.
Significance in accordance with tikanga Ngāi Tahu
Te Waihora is an area of cultural, natural, historic, recreational and
commercial importance to many people. To Ngāi Tahu, Te Waihora
represents a major mahinga kai and an important source of mana. Its
earliest name, Te Kete Ika a Rākaihautū - the fish basket of Rākaihautū,
a founding ancestor - pays tribute to this significance and the role
of the lake in the history, identity and ongoing wellbeing of Ngāi
Tahu Whānui. The loss of this precious tribal taonga was part of the
grievance outlined in the Ngāi Tahu claim to the Waitangi Tribunal. The
Tribunal strongly recommended the return of Te Waihora to Ngāi Tahu,
and commented that this needed to be accompanied by significant
and committed Crown action to restore Te Waihora as a tribal food
resource (Chapter 17, Waitangi Tribunal 1991).
Habitat for indigenous wetland vegetation
The lake was once bounded by extensive wetlands of raupo, flax and
sedges of which 81% have been lost or extensively modified. These
would have given way to forests of kahikatea, red beech, matai and
totara which would have led to present-day Christchurch. Extensive
canopies of floating weed beds also provided habitat, food and
trapped sediment, creating clear freshwater zones. Kaitorete Spit
is the largest remaining area in New Zealand of native sand binder/
pingao, a bright-orange plant prized for weaving.
Wildlife - Birds
The total number of bird species recorded at the lake is 167, with at
least 37 species breeding. The lake is the feeding ground for birds from
as far away as Russia, China, Canada and Korea. The following birds
were sighted from the first time in New Zealand on the lake: Little Stint,
Long Toed Stint and the Stilt Sandpiper. Migratory birds seen each
summer include the Curlew Sandpiper, Sharptail Sandpiper, Pectoral
Sandpiper, Red Necked Stint, Ruddy Turnstone, Golden Pacific Plover,
Red Knot and the Bartail Godwit. International ornithologists visit the
lake to view the Wrybill, Black Stilt and the Banded Dotterell.
Habitat for fish
The lake is home to 43 species of fish and the whole catchment has
high fishery values. Important mahinga kai and commercial species
are flounders, shortfin eels and yellow-eye mullet. The catchment has
recreational trout, perch and whitebait recreational fishing.
Management
Worldwide, lowland lakes are considered to be huge and ongoing
challenges for management. They suffer because they are sinks for
all upstream runoff, they frequently contain fisheries in decline, their
marginal lands are often under pressure for development purposes,
they often have indigenous peoples rights requirements, they
contain multiple other values and they are debated over by multiple
stakeholders. Te Waihora/Lake Ellesmere has all these characteristics
and more – it typifies the enormous challenges faced by all such
lakes. In 2007, scientists found that the lake was in a reasonable state
of health but some values were performing badly (see table).
The lake is subject to a Joint Management Plan between Te Rūnanga
and the Department of Conservation. This is a statutory plan which
aims for integrated management of the natural and historic resources
in the plan area, for Mahinga Kai and conservation purposes.

‘Value’

Range of states

Catchment hydrology

Upper: ‘very good’
Lower: ‘very bad’

Water quality of tributaries

‘good’ to ‘very bad’

Water quality of lake

‘fair’ to ‘bad’

Vegetation

Vegetation (incl. macrophytes):
‘very good’ to ‘poor’.

Rare plants

‘very good’ to ‘very bad’

Woody weeds

‘very bad’

Brown trout recreational fishery

‘very bad’

Commercial fisheries

‘good’ to ‘bad’

Wildlife

‘very good’ to ‘bad’

Recreation

‘very good’ to ‘very bad’

The Ngāi Tahu Values

‘bad’

The Canterbury Regional Council is responsible for water-quality
monitoring in the lake and tributaries, pest management, and
maintaining a system of drains in the Halswell Drainage District. The
Selwyn District and the Christchurch City Councils manage networks
of drains and lakeside recreation reserves and are responsible for the
protection of natural resources in their districts.
The lake is opened mechanically approximately three times a year to
stop the surrounding farmland being inundated. Lake opening criteria
are set by the Lake Ellesmere Water Conservation Order 1990 and by
resource consents under the RMA, which include research projects on
the effects of lake-opening, and consultation with interested parties.
For more information see www.wet.org.nz/events/living-lakessymposium-2007/
Whakaora Te Waihora
The restoration and rejuvenation of the mauri and ecosystem health
of Te Waihora/Lake Ellesmere has recently been confirmed with
the signing of ‘Whakaora4 Te Waihora’ in August 2011 – a long term
relationship agreement and shared commitment between Environment
Canterbury, Ngāi Tahu and Te Waihora Management Board.
The parties have also signed an interim co-governance agreement
which establishes an enduring co-governance framework for the
active management of Te Waihora and its catchment.
These agreements signal the start of a new approach to management
of natural resources in Canterbury, one which acknowledges and
brings together the tikanga responsibilities of Ngāi Tahu and the
statutory responsibilities of Environment Canterbury.
The crown has also approved amendments to the National Water
Conservation Order requested by Te Rūnanga o Ngāi Tahu and the
Department of Conservation to take into account the high cultural
and national significance of the lake.
An important component of Whakaora Te Waihora is to deliver an
accelerated biodiversity and water restoration programme in and
around Te Waihora that results in a robust long-term solution for
sustainable water management in a framework driven by Ki Uta Ki Tai/
Integrated Catchment Management. The restoration of mahinga kai,
ecosystem health and improved lake and catchment management
practices are the outcomes sought from Whakaora Te Waihora.
For more information see: www.ecan.govt.nz/newsand-notices/news/pages/ngai-tahu-and-ecan-confirmrestoration-te-waihora.aspx
4 Whakaora means to save, rescue, revive, restore to health, cure, heal
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4.9.4. Distribution of fish species
Species distribution maps produced from records (●) extracted from the New Zealand Freshwater Fish Database on 5 January 2011.
(Data provided by Department of Conservation, January 2011).

Figure 5: Inanga (Galaxias maculatus).

Figure 6: Flounder (black flounder Rhombosolea retiaria, and unidentified
flounder Rhombosolea spp.).
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Figure 7: Eels (shortfin eel - Anguilla australis,
longfin eel - Anguilla dieffenbachii, and
unidentified eel species - Anguilla spp.).

4.9.5. Historic and current area of wetlands
Historic and current (c.2000) area of wetlands, % area loss, and number of current wetlands for the 10 Canterbury Water Management Zones, as
calculated from Ausseil et al. 2008 (source: Pompei and Grove 2010).

Water Management Zone

Historic wetland Current wetland % loss
area (ha)
area (ha)

Number of ‘current’
wetland sites

Kaikōura

3,272

208

93.6

34

Hurunui-Waiau

26,504

352

98.7

64

Waimakariri

22,164

1,026

95.4

119

Christchurch-West Melton

4,257

73

98.3

20

Banks Peninsula

241

32

86.7

11

Selwyn-Waihora

47,272

3,102

93.4

340

Ashburton

44,891

5,871

86.9

581

Orari-Opihi-Pareora

18,689

831

95.6

195

Upper Waitaki

20,022

7,843

60.8

420

Lower Waitaki – South Coastal Canterbury

7,621

522

93.2

220

Regional total

194,934

19,851

89.8

2,004
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Figure 8 Historic and current (c. 2000) extent of freshwater wetlands in
Canterbury, derived from Ausseil et al. (2008) from Pompei and Grove Report.

4.9.6. Ecosystem health and biodiversity priorities
New Zealand Biodiversity Strategy objectives:
2.1 b) Protect a full range of remaining natural freshwater
ecosystems and habitats to conserve indigenous
freshwater diversity
2.2 Prevent, control and manage plant and animal pests that
pose a threat to indigenous freshwater diversity

2.3 Restore areas of degraded or scarce natural freshwater habitat
and ecosystems that are priorities for indigenous biodiversity
2.4 Enhance population numbers and ranges of indigenous
freshwater species threatened with extinction, and prevent
additional species and ecological communities from becoming
threatened. (Department of Conservation and Ministry for the
Environment 2000).

Te Waihora/Lake Ellesmere
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Threatened Environment Classification Categories in Canterbury

Key
<10%

Indigenous cover left

>30% left & <10% protected

10-20% Indigenous cover left

>30% left & 10-20% protected

20-30% Indigenous cover left

>30% left & >20% protected

(A Biodiversity Strategy for the Canterbury Region 2008).

The Biodiversity Strategy of Canterbury
priorities
In Canterbury, the protection of biodiversity values will require
different approaches for different areas. The Biodiversity Strategy for
the Canterbury Region was adopted in 2008 by the regional council,
most district councils, Ngāi Tahu and a number of other government
and private agencies. It is the basis for a more coordinated and
cooperative approach to the protection of indigenous biodiversity
and aims to provide guidance and a common focus for biodiversity
management initiatives across the region. The Biodiversity Strategy of
Canterbury (BSC, 2008) identifies priorities as:

•

•
•

Threatened Environments

•
•

Environments where less than 20% indigenous cover remains
Environments where there are low levels of protection
coupled with increasing threats to remaining indigenous
habitats and ecosystems

Habitats and ecosystems where there are low levels of protection
coupled with increasing threats to remaining indigenous habitats
and ecosystems
Habitats and ecosystems that support rare and threatened species.

Ngāi Tahu priorities
Biodiversity includes management of species that are taonga or
mahinga kai for Ngāi Tahu. Taonga are treasures – highly valued and
important to tangāta whenua. Mahinga kai means food and other
resources (such as raupō) that are harvested for traditional and
customary uses. Survival was dependent on the ability to gather
resources from the land, water bodies and the sea. Mahinga kai
remains one of the cornerstones of Ngāi Tahu existence and culture.
Ideally streams will sustain healthy and diverse kaiora. As a result of
this practical focus, mahinga kai is considered by Ngāi Tahu to be, in
today’s language, the principal ‘environmental indicator’ of ecosystem
health. If mahinga kai is not present, or is unsafe to harvest, then that
natural system is under stress and requires remedial action (Crengle
2002, Goodall 2003). The state of freshwater is thus important to
Ngāi Tahu as a medium for sustaining and accessing mahinga kai. For
more on Ngāi Tahu priorities and values see Chapter 3 (Kaitiakitanga).
It must be acknowledged that whānau and hapū may have differing
priorities across a region.

National priorities
Proposed National Policy Statement on Indigenous Biodiversity
The proposed National Policy Statement on Indigenous Biodiversity
(Ministry for the Environment 2011) aims to provide greater guidance
to councils on the balance that needs to be found in protecting
unique plant and bird life, while respecting the reasonable rights of
property owners to use and develop their land. Significant habitat
of indigenous fauna identified in the NPS include a list of naturally
uncommon ecosystem types, indigenous vegetation or habitats
associated with sand dunes and wetlands, land environments that
have 20% or less remaining in indigenous vegetation cover, and
habitats of threatened and at risk species. The Ministry for the
Environment consulted publicly on the NPS between January and May
2011. Submissions are being summarised and a further report will be
given to the Minister for the Environment.
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NHMS Vision diagram

National priorities
WONI, REC, NHMS and FENZ
Some national-level tools are available for prioritising biodiversity
protection. These include the Department of Conservation’s Waters of
National Importance (WONI) and the NIWA REC (River Environment
Classification) system. Application of these tools has identified many
of Canterbury’s main river catchments as priorities for biodiversity.
Natural Heritage Management System (NHMS):
The Department of Conservation’s Natural Heritage Management
System (NHMS) is an integrated and scientifically sound suite of
tools for supporting New Zealand’s natural heritage managers to
make more consistent decisions and monitor their progress to
national outcomes. The NHMS tool will help DoC set goals, select
priority places, species and actions, and monitor and report on
the effectiveness of its work. NHMS work programmes include
terrestrial, freshwater and marine. The freshwater goal is to identify
the best remaining examples of a representative range of freshwater
environments/ecosystems that captures the full range of biodiversity.
Freshwater Ecosystems of NZ (FENZ):
In collaboration with other partners, the Department of Conservation
has produced the FENZ geodatabase to provide a common
information base for decision making on freshwater issues relating
to biodiversity. FENZ includes a set of spatial data layers that
describe and interpret environmental and biological patterns in
New Zealand’s freshwater ecosystems. It has been designed to help
build a robust, objective picture of New Zealand’s freshwater to
inform decision-making, by providing an independent, scientifically
credible platform for describing the values of our rivers, lakes and
inland wetlands. FENZ is part of the NHMS work programme, and will
be made available for use by all interested parties (Department of
Conservation 2010b).
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National Policy Statement for Freshwater Management 2011
The National Policy Statement sets out objectives and policies
that direct local government to manage water in an integrated and
sustainable way, while providing for economic growth within set water
quantity and quality limits. Setting enforceable quality and quantity
limits is a key purpose of the National Plicy Statement. Limits must
reflect local and national values and the process for setting limits
should be informed by the best available information and scientific
and socio-economic knowledge.

4.9.7. Specific examples of biodiversity
projects
Example of Canterbury QEII Covenants

•

Snowdon Station riparian wetland protection

Two covenants totalling 48 ha protect the outstanding Snowdon
wetland in the headwaters of the Selwyn River/Waikirikiri. The first
covenant was put in place in 1984 (by the Tripps). The wetland is an
example of a natural range of primary wetland plant communities.
The covenants protect red tussock, sedge tussock, cutty grass and
flaxes and rushes in the wetland, and silver tussock and matagouri
over exotic grasses in the bordering dryland.
See www.openspace.org.nz for more information on QEII
Covenants and examples from around the country.
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Environment Canterbury 2010 – regional landscape study review map
0

25

50

Km
100

Ta s m a n R e g i o n
Marlborough Region

Ta s m a n S e a

West Coast Region

Pacific Ocean

Otago Region

Archeological Sites (NZAA)
Ngai Tahu Statutory Acknowledgement (Settlement Act - 1998)

73
1645 Canterbury water the regional context Nov 2011 insides FA.indd 73

15/11/11 11:33 AM

RIGHT PAGE

Biodiversity offsets

Greening Waipara

The Department of Conservation is currently working on biodiversity
offsetting – a way of managing unavoidable residual adverse effects on
biodiversity caused by economic development, by enhancing the state
of biodiversity on-site or elsewhere. The goal is to achieve no net loss
and ultimately a net gain of biodiversity on the ground with respect
to species composition, habitat structure, ecosystem function and
people’s use and cultural values associated with biodiversity.

The Waipara Valley, in North Canterbury, used to be covered in totara,
matai, lacebark, kowhai, lancewood and broadleaf. Today, Less than
1% of indigenous vegetation remains in the Waipara Valley due to a
long history of settlement including hunting and gathering by tangāta
whenua, and then farming and high-tech irrigation by European
settlers. The valley has become a significant wine-producing region
over the past two decades.

1st priority: avoid impacts

The research-driven Greening Waipara project is underway involving
Lincoln University, local wine growers, the Hurunui District council
and Landcare Research. Local vineyard owners have been working
with the Bio-Protection Research centre to investigate the use
of biological controls as an alternative to chemical sprays and to
build greater environmental resistance to pests and diseases – in
particular the use of native plants. The project team were looking
for indigenous species that could provide valuable ecosystem
services – pollen and nectar to attract beneficial bugs, improved soil
health, weed suppression, and greater diversity and beauty in this
environment. A number of native species are showing real promise as
a potential companion to grapes, and some of these are considered
Māori taonga, which gives added reason for them to be included in
restoration efforts. In addition to these plantings, several vineyards
have begun developing biodiversity trails for their visitors to wander
through. Advantages include reduced reliance on herbicides and
pesticides, and the creation of swales and wetlands with native
species to filter contaminated stormwater and vineyard effluent.

2nd priority: minimise impacts on biodiversity
3rd priority: restoration
4th priority: biodiversity offset
Biodiversity offsets can enable economic development to continue
with no net loss and ultimately a demonstrable net gain for
biodiversity. Impacts that cannot be avoided, remedied or mitigated
at one site are ‘offset’ by enhancing the same or more threatened
biodiversity at a separate nearby site. The overall goal is that the
state of biodiversity must be better as a result of development than
previously (Department of Conservation 2010a).

Closure of stock water races – fish
translocations
The recent closure of the Racecourse Road water race in Ashburton
caused concern for the Department of Conservation and adjacent
landowners who were aware that water races have important
freshwater biota values, in this case, koura and freshwater mussels.
The Ashburton District Council granted a 6 week extension to the
race closure date to allow DoC to carry out fish salvage, locate a
suitable translocation site, and gain the necessary freshwater fish
translocation permits. The site chosen was the Sunlait Dairy Company
wetland, initially set up to preserve a population of Canterbury
Mudfish, koura and freshwater mussel (due to the closure of an
old stock water race running through their property). The wetland
contained only a single sex population of koura and very few mussels.
The salvage effort from the Racecourse Road water race resulted in
11 mussels and 35 koura being introduced to this wetland. Further
projects like this one are desirable, and require local government
to notify DOC prior to the closure of water races and more work to
identify and develop suitable sites for translocation. (Pers comm
Steve Harraway, Department of Conservation: Raukapuka Area
Office, Geraldine).

Over the past five years, the project has spread to around 50
properties, and around 30,000 natives have been planted at
vineyards, farms, two local primary schools, fire and railway stations
and on roadside verges. A Japanese health supplements company
has become a major sponsor, paying for plants and part-funding a
biodiversity ambassador from the local Hurunui District Council.
(Wratten and Meurk 2006, Macfie 2011).

Freshwater crayfish/Koura
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Rakaia River

Natural character
of braided rivers
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5. 5

Current context:
What is the natural
character of
Canterbury’s braided
rivers and habitats?

Key issues:
Why is habitat declining
and what impacts does
that have?

cwms targets from 2010:

• Maintain the upper catchments of alpine braided rivers as largely natural ecosystems and landscapes
• No new dams on the main-stem of major alpine braided rivers
• Maintain active floodplains, flow variability and sediment movement - including during river protection works,
land-use change or deliberate vegetation stabilisation

• Support the dynamics of river mouth and coastal processes
• Implement actions to correct the decline in useable braided river bird habitat
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KEY POINTS

•
•

•

•

Canterbury’s braided rivers are internationally and nationally
significant, and provide outstanding habitat for many rare
birds, fish, plants and other species
Canterbury has the largest number of braided rivers in New
Zealand. The seven alpine rivers that contribute 88% of
the flow within the region are all braided (Clarence, Waiau,
Hurunui, Waimakariri, Rakaia, Rangitata and Waitaki Rivers).
Their protection and use requires careful consideration
The braided character of rivers is at risk from agricultural
encroachment and engineering works. Many rare species are
at risk from recreational use, introduced predators and weed
species, and engineering works.

•

KEY POINTS

5.1. Key points in this chapter

•
•

Braided river-mouths are culturally significant for Ngāi Tahu,
provide an important habitat for many species, and are
important for coastal gravel nourishment. The movement
of gravels and working and reworking of sediments to
form islands, plains, river mouths and coastal beaches
all contribute to sustaining the mauri of that braided river
system – the “working ability” of a river.
Braided rivers are highly valuable for a wide range of
recreational activities and an important tourist attraction.
The Waitaki River, as the ancestral river of Ngāi Tahu, is of
paramount importance.

The dynamic nature of braided rivers is highly important.
Flow of gravel is critical to the braided nature of these rivers.
Storage dams on main rivers can have major impacts on
braided rivers. Control of water quality and maintenance of
water flow variability is essential.

5.2. Matters raised in CWMS consultation
Braided rivers and their bird species are important to many Cantabrians, and like biodiversity in general, they form a fundamental part of the
cultural identity and heritage of Ngāi Tahu, of subsequent settlers, and of the Canterbury community today. Some submitters call for extra
protection, research and enhancement for braided rivers and their species, and some believe that “we must be prepared to lose some of our large
areas of braided river to achieve economic growth”. Many people made comments about protecting braided rivers, and “recognise[ing] the constant
meandering of Canterbury’s braided rivers” (Environment Canterbury 2009).

5.3. Why are braided rivers important?
Braided rivers are iconic natural landscapes, found in only a few places
around the world; Alaska, Canada, the Himalayan region, and New
Zealand’s South Island have excellent examples (DoC 2010). Braiding
refers to multiple water channels around more or less ‘permanent’
gravel islands (which are usually covered, and often modified in size
and shape, during severe floods) (Environment Canterbury 2010).
During the last major ice age 25,000 to 10,000 years ago, huge
glaciers gouged and bulldozed millions of tonnes of rock off the
spine of the Southern Alps. As the ice began to retreat, streams and
rivers carried this alluvial outwash down the valleys of the east coast
and deposited it to form flat basins between the mountains and the
coastal plains. The processes of geological uplift, erosion and alluvial
transport continue today and maintain these braided river systems
(Department of Conservation 2006). Geological uplift, erosion and
water carrying sedimentation downstream are all important features
of New Zealand’s braided rivers (Department of Conservation). Figure
8 shows the distribution of braided rivers nationally.

and individual species, have synergistic and sometimes overlapping
needs. These include multiple channels (for feeding in/over and for
providing protection on islands from invading predators), suitable
flow regime, ‘bare’ shingle islands for nesting, and large areas
of habitat for territorial species. For wrybills this is up to several
hectares per pair (Hughey 2006).

Figure 8: Distribution of braided rivers nationally.
Source: O’Donnell (2010).

Unique characteristics of braided rivers include multiple channels,
flow instability, high gradients, high levels of sediment supply and
movement, constant channel movements, and seasonally rich
food supplies. These processes provide outstanding feeding and
nesting habitat for braided river birds and other fauna. All birds,
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5.4. The current Canterbury context: What is the natural
character of Canterbury’s Braided Rivers and habitats?
In Canterbury, the seven alpine rivers that contribute 88% of the flow within the region – Clarence, Waiau, Hurunui, Waimakariri, Rakaia, Rangitata,
and Waitaki – are all braided. Other foothill rivers are also braided or have braided reaches.

5.4.1. Braided river birds
Amongst the wide range of bird communities (guilds) on Canterbury rivers, some species are particularly vulnerable, as shown in Table 8.

Table 8: Conservation status of key braided river species.
Bird species

Status

Unique features

Tarapirohe – black-fronted tern

Threatened – nationally endangered

Tarāpuka – black-billed gull

Threatened – nationally endangered

Ngutu pare – wrybill

Threatened – nationally vulnerable

Turiwhatu – banded dotterel

Threatened – nationally vulnerable

Kakī – Black stilt

Threatened – nationally critical

Tōrea – South Island pied oystercatcher

At risk – declining

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Lives and breeds inland, only visiting coast in autumn
and winter
Terns are classed by Ngāi Tahu as a taonga species
Visit the coast only in winter after breeding season
Choose different sites and rivers for breeding each year
Small birds that are well camouflaged amongst stones
Probably most specialised braided river wading bird
Affected by high levels of predation and habitat loss
Pairs defend a territory and nest alone
In North island breed mostly on harbours and beaches,
in south on braided rivers and river terraces
Many migrate to Australia in the winter
Each pair defends a territory and nests alone
Taonga species
Confined to Mackenzie Basin
One of the rarest waders in the world
Breeding pairs very territorial, display with shrill piping
calls when other birds or people come too close
Long bill allows it to probe deep into mud, sand or under
pebbles
In winter flock to harbours of North and South Islands
to feed

Source: Hughey 2006 and Department of Conservation 2010.
The birds of the braided rivers choose variable breeding sites from
year to year, meaning that it is important to ensure that nesting birds
are protected from people and predation along the entire length of
the river (e.g. predator trappings and signage to inform river users).
Braided river-bird surveys help to provide information for planning,
monitoring policy effectiveness, and tracking environmental trends.
The box shows some data for the Waiau River in 2008 and 2009.
The number of black-billed gulls has declined substantially, whereas
wrybill, black-fronted terns and banded dotterel had small increases,
probably indicative of the fact that braided river birds choose
different breeding sites each year.
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Environment Canterbury’s Waiau
river-bird surveys
Number of birds 2008

2009

Wrybill

11

17

Black-fronted terns

520

823 - Internationally significant
populations

Black-billed gulls

2035

307 - Very mobile; depends on
survey timing

Banded Dotterel

451

531

The Waiau is an ‘outstanding’ river for key threatened braided river
birds (Schmechel 2008).
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5.4.2. Braided river invertebrates and
lizards
Invertebrates are animals without a backbone, and are a diverse
group ranging from spiders and jellyfish through to insects and
worms. Invertebrates provide vital ecosystems services, including
recycling nutrients and maintaining soil structure. They are an
important food source for many native birds, and some are pollinators
of plants, vital to the plant’s continued survival. All invertebrates form
part of a complex web of interactions, and the loss of a species can
have a widespread effect on the system in which it lives.
Braided rivers and wetlands are home to many aquatic invertebrates
including dobsonflies, mayflies, stoneflies, caddisflies, waterboatmen,
red coat damselflies, and sandflies. Wingless larvae live beneath
rocks. All of these insects are also a food source for fish and birds.
There is a need for more information about terrestrial invertebrates
in braided rivers. Some, like the robust grasshopper, are only found in
the upper Waitaki Basin. Another threatened grasshopper endemic to
the Upper Waitaki Basin is the grasshopper Sigaus minutus.
Lizards also make use of river-terrace boulder habitat to live and
breed such as the McCann’s skink/mokomoko which likes to use dry
rocky areas for basking in the sun. The long-toed skink, scree skink,
spotted skink and jewelled gecko, all found in braided rivers, all have
threatened species classifications (Department of Conservation 2001
and 2010).

5.4.3. Braided river plants
As described already, braided riverbeds are highly dynamic, changing
physically and spatially over time. Many habitats are present,
including freshly deposited silts and sands, exposed gravel islands
and bars, older stabilised terraces, backwaters and discrete wetlands
(Davis 2001). A variety of native plants are found in the catchments
of braided rivers and while many of the individual plants are found
in other types of rivers and habitats, it is the ever-changing mosaic
of plants at different successional stages that makes Canterbury’s
braided riverbeds so distinctive and ecologically significant (Davis
2001). A variety of growth forms and species are present, including
rosette herbs (e.g. Geranium sessiliflorum), grasses (e.g. Lindsay’s
Poa), mat plants or cushion plants (e.g. mat daisies), creeping shrubs
(e.g. creeping pohuehue) and upright shrubs (e.g. matagouri) (Davis
2001). Examples of a few studies are described below:
Meurk and Williams (1989) reviewed the literature and identified
around 300 plant species typical of Canterbury braided riverbeds.
55% of these were indigenous and 44% of the total were associated
with more stable terraces and river margin wetlands. In the
lowland sections of the braided rivers, introduced species were
characteristically dominant.
A more recent survey found over 300 native plant species, 35
mosses and liverworts and 41 lichens in the Mackenzie Basin braided
rivers. 23 different threatened plants were recorded from upper
Waitaki riverbeds and wetlands in the same survey (Department of
Conservation 2010).
In the Hakatere Conservation Park, ground orchids grow amongst
the tussocks and since the removal of grazing, uncommon species
are beginning to appear, such as the mat daisy (Raoulia species),
the mat broom (Carmichelia uniflora) and creeping pohuehue
(Muehlenbeckia axillaris) which are important food sources for
native butterflies and moths (www.amazingspace.co.nz/amazing/
HakatereConservationPark/).
The headwaters and upper section of the Rangitata River are
considered outstanding for indigenous riverbed, riparian and wetland
plant communities, and for indigenous invertebrate habitat. These
sections of the river have outstanding ecological and scientific values
because of the diversity of their communities, their naturalness and
the presence of threatened plants (Davis 2001).
Many factors influence plant distribution, including the frequency and
size of floods, the type and age of substrates, the availability of water
and propagules (seeds or other vegetative material) and human uses
such as grazing and river control works (Davis 2001).

5.4.4. Braided river fish
See Chapter 4 for more information on native fish species, many of
which are found in braided rivers.
Jewelled gecko
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5.5. Key issue: Potential adverse effects on braided rivers
As a result of the introduction and invasion of weeds, predators, exotic fish, and human activities, braided rivers and their bird species, plants,
native fish and insects are under threat. Table 9 shows ‘threats’ to braided river ecosystems including engineering works, recreation activities,
introduced predators and plant and algae species, and agriculture and irrigation. An integrated management programme is essential if future
problems are to be avoided.

Table 9: Adverse effects on braided river ecosystems.
Threat
Engineering works
Dams, water diversion, water and gravel abstraction,
drainage of wetlands

Impacts
→

Changes in natural river flows and natural character of rivers
Flooded habitat
Diverted water
Water removed from wetlands
Potential loss of riparian wetlands and back/side braids which are the habitats
that can be safely accessed and fished
Altered river habitat
Loss of island habitats as they become joined to the main riverbank

Recreation activities
Fishing, camping, boating, kayaking, wildlife watching,
4WDs

→

Introduced predators
Feral cats, hedgehogs, ferrets, stoats, weasels, rats,
introduced fish species

→

Prey on native birds, fish, lizards and insects

Introduced plant and algae species
Willows, Russell lupins, elder, wattle, didymo etc

→

Invade river beds

Disturbed habitat and nesting areas
Prolonged disturbance can cause nest desertion
Introduction of plant and animal pests

Stabilise naturally dynamic water channels

See Appendix 5.9.4 for DoC statistics on major rivers
with weed encroachment and relationship with river
flows

Trap silt
Displace low-growing native plants
Cover feeding and breeding areas
Provide cover for predators
Reduce visibility wading birds need for nesting
Reduce amount and quality of habitat (didymo)

Water abstraction

→

Reduced flows
Changes to braided channels
Loss of quality and quantity of habitat
Loss of wetlands

Activities in riparian/flood plain area

→

Displacement of alluvial riverbed
Displacement of indigenous flora and fauna
Water contamination
Trampling or grazing of native plants

Source: Department of Conservation 2006 and 2010, Hughey 2006, O’Donnell and Hoare 2011).

cWMS environment canterbury
1645 Canterbury water the regional context Nov 2011 insides FA.indd 80

80
15/11/11 11:33 AM

LEFT PAGE

A recent study counted black-fronted terns from 2313 km of surveys
on 84 rivers throughout their breeding range. Rivers on which declines
in tern numbers have occurred have relatively low flows (<30m3/s)
(Figure 9). Based on the study’s results, the authors predict that
if flows were reduced significantly on higher-flow rivers, rates of
population decline would accelerate (D’Donnell and Hoare 2011).

Flow
variability
needs to be maintained
over
a wideriver
rangeflow
of time
Figure
9: Relationship
between
mean
scales
to
maintain
freshwater
biodiversity
in
rivers
(including
and maximum number of terns counted on algae,
insects
and rivers
fish). (O’Donnell and Hoare 2010, p. 35).
braided

The flow of gravel is particularly critical to the braided nature of these
rivers. Storage dams have major impacts on braided rivers. Control of
water quality and maintenance of water flow variability is essential.

Generalisation of the relationship between mean river flow (m3/s)
and the maximum number of terns counted on braided rivers
(n=57 rivers for which data were available). Data are expressed
on a log scale to better illustrate trends. R2=0.54.

5.6. Work in progress
A number of projects are underway in Canterbury to protect and
enhance braided-river ecosystems and species. Such projects
typically include:

•
•
•
•
•
•
•
•
•
•
•

Weed control (e.g. preventing weeds, surveillance, removal)
Sustained predator control
Rules for habitat protection (e.g. legal protection of waterways,
firewood cutting rules)
Adequate environmental flows to sustain fauna
Protected areas networks (e.g. to protect a representative range
of rivers. Most threatened biodiversity does not occur in reserves
or on DoC land)

An essential aspect of CWMS zone and regional committee
discussions and decisions will be on how to maintain active
floodplains and flow variability through mechanisms such as
environmental flow regimes, river protections works, land-use
controls and vegetation stabilisation. The 2010 CWMS targets state
that there will be no new dams on the main-stem of major alpine
braided rivers. 2015 targets specify the protection of indigenous
habitats in riparian wetlands, springs and lagoons associated with
braided rivers, and the enhancement and protection of indigenous
braided river birds. The diagram on the following page shows
important links between work underway for 2015 braided river targets
and other CWMS targets.

Community conservation initiatives
Recreation management (e.g. restricted access for four
wheel drives)
Communication and education for river users (e.g.
improved signage)
Regional action plans
Develop inventories of what still remains
Fencing of stock to keep them out of waterways.

Many of these activities are methods for achieving the CWMS targets
to enhance and protect braided river habitats and species.
Appendix 5.9.2 describes a Canterbury project that is already
underway – the Project River Recovery in the MacKenzie Basin.
Planting along the Halswell River
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5.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 ‘natural character of braided rivers’ targets and other CWMS targets.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Identified where environmental flows do not include flood peaks, flow variability,
flood periodicity, and channel forming flows and implemented actions to rectify
Protected the indigenous habitats in riparian wetlands, springs and the lagoons
associated with braided rivers

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
Identified where environmental
flows do not include flood peaks,
flow variability, flood periodicity,
and channel forming flows and
implemented actions to rectify

EcOSYSTEm hEaLTh
aNd bIOdIvErSITY 2015
TargETS:

Kaitiakitanga
(Ch 3)
Ecosystem health
and biodiversity
(Ch 4)

Enhanced and protected breeding
population of indigenous braided
river birds.

Recreational
& amenity
opportunities
(Ch 7)

Environmental limits
(Ch 12)

Identified where environmental
flows do not include flood peaks,
flow variability, flood periodicity,
and channel forming flows and
implemented actions to rectify
Enhanced and protected
breeding population of
indigenous braided river birds.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Identified where environmental flows do not include flood peaks, flow variability,
flood periodicity, and channel forming flows and implemented actions to rectify

5.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•
•
•
•
•
•
•

Information on location and extent of floodplains, & river-bed
habitat status & flora/fauna.
Information on the importance of mid-range flows for
in-stream values.
Information on flows and amount of river material to maintain
river mouths and coastal environments.

importAnt questions for committees And
stAkeholders to think About:

•
•

Information about the importance of braided rivers to coastal
lagoons and estuaries.

•

Information about the relationship between flows and predation
of braided river birds.

•

How can we use the water in Canterbury’s braided rivers for
irrigation, hydro-generation, and recreation, while at the same
time protecting and enhancing their significant braided character?
Are there some rivers that require additional protection e.g.
through Water Conservation Orders or regional rules to protect
their natural character?
How can we set flow regimes to take into account the protection
of braided river species, and the natural character of rivers?
How can we fund the protection and enhancement of braided
river habitat and species?

Information about the relationship between flows and the river
bird breeding season.
Information about links between groundwater systems and
braided river flows.
Information about the interrelationships between the flow related
needs of braided river birds and the flow related needs of other
native biodiversity e.g. life cycle needs of fish.
Information about predator-prey relationships.
Need for methods for designing a predator control programme
for medium to large rivers that works to achieve the same
outcomes as natural river flows.
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5.9. Appendix: Supporting information for braided rivers
5.9.1. References and websites
Davis, M. (2001).
Vegetation of the Rangitata
River and Environs.
Evidence provided for the
Rangitata Water Conservation
Order.
Department of Conservation
(2001).
Protecting New Zealand’s
Invertebrates. Factsheet
available at www.doc.govt.
nz/upload/documents/
conservation/nativeanimals/invertebrates/000invertebrates-factsheet.pdf.
Accessed November 2010.
Department of Conservation
(2006).
Braided Rivers of Canterbury.
Canterbury Conservancy:
Christchurch.

Department of Conservation
(2007).
Life on a braided river.
Brochure available at
www.doc.govt.nz/upload/
documents/conservation/
native-animals/birds/seaand-shore/life-on-a-braidedriver.pdf.
Accessed September 2010.
Department of Conservation
(2010).
River life. Explore the ecology
of braided rivers in the
Mackenzie Basin. Education
resource 2010.
Available at www.doc.govt.nz/
publications/getting-involved/
for-teachers/conservationeducation-resources/river-life/.
Accessed October 2010.
Environment Canterbury
Regional Council (2009).
Draft Canterbury Water
Management Strategy Report
on Submissions.
Environment Canterbury:
Christchurch.

Environment Canterbury
Regional Council (2010).
Canterbury Regional
Landscape Study Review. Final
Report July 2010.
Prepared for Environment
Canterbury by Boffa Miskell.
Hughey, K. (2006).
Native birds and their habitat
needs on Canterbury Rivers.
Powerpoint presentation to
Environment Canterbury.
Meurk, C.D. and Williams, P.A.
(1989).
Plant Ecology of Braided
Rivers of Canterbury.
Botany Division, Department
of Scientific and Industrial
Research, Christchurch.
O’Donnell, C.F.J. (2010).
Threatened fauna of the
Canterbury Region.
Powerpoint presentation at Braid
– Braided River Aid) meeting.

O’Donnell, C.F.J. and Hoare,
J.M. (2010).
Meta-analysis of status
and trends in breeding
populations of black-fronted
terns (Chlidonias albostriatus)
1962-2008.
New Zealand Journal of Ecology
35 (1), New Zealand Ecological
Society.
O’Donnell, C.F.J. (2011).
Meta-analysis of status
and trends in breeding
populations of blackfronted terms (Chlidonias
albostriatus) 1962 – 2008.
New Zealand Journal of Ecology,
35 (1) 2011.
Schmechel, F.A. (2008).
Braided river bird surveys of
the Waiau River and eight
smaller Canterbury rivers,
spring 2008.
Environment Canterbury Report
No. R08/92.
Useful websites:
Department of Conservation
www.doc.govt.nz
Canterbury Biodiversity
www.canterburybiodiversity.org.nz

Tasman River, Aoraki/Mt Cook
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5.9.2. Specific example of a braided river
project
Project River Recovery – Mackenzie Basin
In 1989, a number of organisations began talks to find ways to meet
the needs of all Waitaki water users, while recognising the importance
of the area for power generation, leading to the ECNZ Waitaki Water
Rights Working Party Agreement, signed in 1990.
The Project River Recovery (PRR) was created in 1990 in recognition
of the importance of braided river and wetland ecosystems in the
Mackenzie Basin. PRR is managed by DoC and funded by Meridian
Energy Ltd, explicitly recognising the impacts of hydroelectric power
generation on braided rivers and wetlands. The project aims to
enhance braided river and wetland ecosystems in this area, and to
maintain populations of native plants and animals.

5.9.4. Department of Conservation statistics
The graph below shows that weed encroachment in braided rivers
typically increases with decrease in mean flow (cumecs). The
second graph shows the proportions of weed encroachment on
major Canterbury rivers (Sourced from various presentations by the
Department of Conservation).

Weed encroachment increases with
decrease in mean flow (cumecs).

Current objectives include removing problem weeds, enhancing
wetlands, building knowledge of natural heritage in braided river
ecosystems, testing effectiveness of large-scale predator control,
facilitating research to improve understanding of the ecology of
braided river systems, and increasing public awareness of braided
rivers and associated wetlands. www.doc.govt.nz/conservation/landand-freshwater/freshwater/upper-waitaki-braided-rivers/projectriver-recoverys-work

5.9.3. The Royal Forest and Bird Protection
Societies work on braided rivers
The Royal Forest and Bird Protection Society, established in 1923,
has objectives to preserve and protect the indigenous flora and
fauna and natural features and landscapes of New Zealand for their
intrinsic worth and for the benefit of all people. Forest and Bird and
the Department of Conservation are promoting the adoption of the
Rakaia and Rangitata Rivers, the Ashburton Lakes, Upper Ashburton
River/Hakatere and the surrounding high country as a UNESCO World
Heritage Site; aiming to recognise the unique nature of the braided
river systems associated with the Ashburton District.

Proportions of weed encroachment
on major Canterbury rivers.

Forest and Bird note the following potential adverse effects of water
infrastructure development on indigenous vegetation and associated
habitats: (Note these examples relate to infrastructure for hydroelectricity generation on the Rakaia River).

•
•
•

Construction and earthworks can destroy indigenous plants and
associated invertebrate, lizard and bird habitat that lie in its path
Disturbance of nationally significant indigenous vegetation (less
than 0.5% of original indigenous vegetation remains on the
Canterbury Plains)
Concerns that some mitigation options will fall short of the
need to replicate, in some measure, the diversity, composition,
structure and scale of existing plant communities.

Forest and Bird would like to see full surveys of plants, invertebrates,
lizards and birds that may be affected by proposed schemes, and
corresponding restoration management plans covering planting,
maintenance, and weed and pest control.

Southern Crested Grebes, Banks Peninsula
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Drinking water
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6.5

Current context:
What are
Canterbury’s drinking
water sources & what
could make it unsafe?

Key issues:
Is access to good quality
drinking-water a concern in
Canterbury?
What are the requirements & standards?
Is our drinking-water quality compliant?
What are the health risks?

cwms targets from 2010:

• For communities that currently have access to untreated and safe drinking water, implement actions to ensure the source
water quality remains high enough to meet the current Drinking Water Standards for New Zealand without treatment.

• Prevent further decline in source water quality for those communities that currently have to treat drinking water, such
that this requires increased level of treatment or monitoring requirements.

• No new activities in a drinking water catchment that reduce access to sufficient quantities of drinking water supplies.
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KEY POINTS

•
•

•

Safe drinking water is a fundamental requirement for public
health. Many people in Canterbury do not have access to good
quality drinking water, particularly in small communities.
Relatively high rates of enteric or gastro-intestinal disease
are at least partly attributable to contamination of drinking
water. The reported incidence of waterborne disease is not
necessarily reflective of the incidence – many people do not
go to the doctor or report their illness.
The main contaminants that threaten drinking water
supplies at present are microbiological contaminants.
Nitrates in some places approach limits in New Zealand
drinking water standards.

KEY POINTS

6.1. Key points in this chapter

•

•
•
•

The quality of drinking water supply depends on
management of point and non-point sources of
contaminants in catchments & aquifers, on surrounding
land-use type and on treatment.
Christchurch city relies on untreated groundwater for its
drinking water supply – management of contaminants
is essential.
Marae and papakāinga across the region suffer from water
supply and quality issues.
Some small communities, including papakāinga, will find it
difficult to afford to meet water quality standards, and some
Canterbury communities have difficulty in finding a high
quality water source.

6.2. Matters raised in CWMS consultation
Members of the public have expressed important concerns about the quality and protection of drinking water. In submissions on the Canterbury
Water Management Strategy (Environment Canterbury 2009), numerous people noted the importance of protecting public water supplies and
making the availability and quality of drinking water a priority. People are particularly concerned about protecting the quality and quantity of
drinking water that does not currently require treatment, and the importance of managing cumulative effects of land-intensification.

6.3. Why is access to safe drinking water important?
Safe drinking water, available to everyone, is a fundamental requirement for protecting public health (Ministry of Health 2008). In the international
context, access to safe and clean drinking water and sanitation was declared as a human right by the United Nations General Assembly in July 2010.
Most of New Zealand’s population receives water that is safe to drink (Ministry of Health 2010). ‘Safe’ in the Ministry of Health’s annual review of
drinking water quality is defined in terms of water quality. However, for many people, ‘safe’ is defined not in terms of water quality but as an absence
of primarily gastrointestinal illness (gastroenteritis).

6.4. The current Canterbury context: Drinking water
sources and quality
6.4.1. Drinking water sources for Canterbury communities
Table 10 shows Canterbury’s drinking water statistics. The majority of water supplies are sourced from groundwater (271 supplies), with
approximately 128 supplies getting their supply from surface water. All drinking water sourced from surface water (rivers, lakes and springs), shallow
groundwater, and water collected from roofs is highly vulnerable to contamination by animal or human faeces. Water from a secure groundwater
source, i.e. water in a confined aquifer deep underground that has been demonstrated to be free of surface influence and contamination, is
safe to drink without any treatment. Many existing drinking water supplies in Canterbury, especially private domestic supplies, are vulnerable to
contamination because of their shallow depth or inadequate construction. See section 6.5.2 for statistics on Canterbury’s compliance with drinking
water standards.
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Table 10: Canterbury’s drinking water statistics.
Water supply aspect

Total number Notes
in Canterbury

Registered drinking water supplies in
Canterbury / South Canterbury

271

Of these 144 are network supplies, 127 are ‘self suppliers’.

Drinking water treatment plants

351

Many ‘treatment plants’ are notional. All supplies are allocated a
‘treatment plant’ for compliance assessment purposes regardless of
whether any actual treatment of the supply occurs.

Distribution zones

301

An area where drinking water is distributed

Surface water sources

128

Groundwater sources

271

Secure groundwater supplies (proven security
criteria met)

55

Total population served by networked supplies 573,175
in Canterbury/South Canterbury area

Christchurch has over 150 wells that it can draw from for public water
supply but these are not all registered as separate sources because that
would be too hard to administer. Therefore the total figure of groundwater
sources does not reflect that Christchurch itself has over 150 separate wells.
These figures are generated on the basis of registered population, which is
sometimes an estimate where a water supply area does not correlate well
with census mesh blocks.

Source: WINZ (Water Information for New Zealand database, 2009/10).

The boxes below show some of the special qualities of Christchurch’s drinking water, and some of the
issues that face marae drinking water supplies.
Christchurch drinking water

Marae drinking water

Christchurch’s pure drinking water originates in the upper
reaches of the Waimakariri River catchment, and passes through
the gravel aquifers of Canterbury. These gravels were deposited
over millions of years by rivers carrying sediment from erosion in
the Southern Alps.

Toi tu o marae o Tane
Toi tu o marae o Tangaroa
Toi tu te Iwi

Groundwater flows through the aquifers, providing drinking and
other water supplies across the Canterbury Plains. Christchurch
drinking water is sourced from an area protected by Environment
Canterbury’s Natural Resources Regional Plan, called the
Christchurch Groundwater Protection Zone. This lies in a band
northwest of the city and south of the Waimakariri River, from near
the coast, to just west of Halkett on the plains.
In this area, permeable gravels cover shallow groundwater which
moves towards Christchurch. The most serious long-term threat
to groundwater quality in this area is development (industrial,
commercial and rural) over the zone.
The protection afforded this zone is set out in the Natural
Resources Regional Plan, decisions on which were publicly notified
in June 2011. The NRRP includes controls over land use and other
provisions to avoid or mitigate the harmful effects of contaminants
leaching through the gravels and into the aquifer. Once the quality
of water bodies is compromised, it takes decades if not longer to
reverse the damage.
Christchurch groundwater needs special protection because it is
vulnerable and the consequence of contamination of the aquifer is
huge: contaminants would remain in the system for years and be
technically difficult, and prohibitively expensive to remediate.

If the land is healthy
If the sea is healthy
The people are healthy
Marae of old were located for political and strategic dominance. Many
marae have now been able to take advantage of the infrastructure
resulting from rural development, whilst others have changed little,
with reliance on rain, springs or bores to obtain drinking water:
Marae on an individual supply: Onuku (spring), Koukourarata
(rainwater), Taumutu (bore), Arowhenua (bore).
Marae on a main/community water system supply: Rapaki,
Kaikōura, Waiwera, Waihao, Tūāhuriri, Moeraki.
In many marae, water quality is not of adequate standard. Compliance
with the drinking water standard will require substantial improvements
and will be an important part of current and future marae building
programmes. In some areas nitrate pollution is becoming an
increasing concern. For others (Waiwera, Koukourarata) increasing
demands placed on a scarce resource means that the quantity of
water available to marae and papakāinga is emerging as a problem.
In rural settings, marae are often important centres for civil defence.
Power outages and/or poor quality water affect operations in
emergency situations, affecting their ability to provide for surrounding
communities. Standby generators are needed in many marae around
Canterbury, as well as urgent improvements to water quality.

Peter Skelton, Environment Canterbury Commissioner
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6.4.2. What could make drinking water unsafe?
Increasing urban and rural intensification has led to adverse effects
on water quality, as described in chapter 2. There are three main
pathways by which contaminants can reach water (Davies-Colley et
al. 2003):

•
•
•

Surface runoff directly to surface water
Direct access of animals in streams
Leaching to groundwater.

Many of Canterbury’s urban streams have high bacteria
concentrations due to stormwater discharge, wastewater overflows,
domestic animals, wildlife and surrounding rural land-use. Elevated
phosphorus concentrations have been linked to industrial activities
and market gardening/agricultural activities (Christchurch City
Council 2009).

Rural land-use has a variety of impacts on drinking water quality. A
2003 study by Davies-Colley et al. (2003) found that land use for
plantation forestry usually has a minor impact on water quality, but
does cause some releases of sediments, nutrients and nitrates (often
within short time-frames). Arable land use and horticulture can
have locally severe impacts on water quality, with the mobilisation
of sediments in overland flow from bare earth areas, and via nitrate
leached to groundwater. However, pastoral grazing is the land use
with the greatest impact on water quality in New Zealand, in terms of
land area, and therefore the total volume of water affected. Impacts
are particularly high where overgrazing occurs or where livestock have
access to streams and lakes. The study showed that irrigation is a
key component of intensification, and often involves a change in land
use. Irrigation techniques that frequently saturate soils will increase
leaching of nitrate to groundwaters.
Table 11 shows likely pollutants and their effects on drinking water and
on other water uses.

Table 11: Pollutants affecting water quality.
Pollutants

Drinking water and other impacts

Physical effects

Nutrients – nitrate, nitrite, ammonia, organic
nitrogen, phosphate, total phosphorus

Unsafe drinking water

Aquatic weed growth

Recreation/aesthetic loss

Algae blooms
Eutrophication
Ammonia and nitrate toxicity

Microbial contaminants – total and faecal
coliforms, faecal streptococci, viruses, E.coli,
Enterococci

Decline in water quality

Unsafe drinking water
Ear/intestinal infections in humans
Shellfish bed closure
Recreation/aesthetic loss

Toxicants – heavy metals (cadmium, copper,
lead, zinc), hydrocarbons, pesticides/
herbicides, toxic algae

Human and aquatic toxicity

Decline in water quality

Bioaccumulation in the food chain
Recreation/aesthetic loss

Source: CCC 2009, Davies-Colley et al. 2003 and Environment Canterbury 2008).
Protection of drinking water quality relies on identification of the contaminants likely to arise from current or planned activities in the catchment, the
contamination loads released by the activities, and the pathways by which contaminants can be transmitted to the source water.

6.5. Key issue: Ensuring access to good quality drinking
water in Canterbury
6.5.1. Drinking water standards and legislative environment
The Drinking Water Standards for New Zealand (DWSNZ) define,
in terms of water quality, what is considered safe drinking water.
Monitoring water quality with reference to the standards gives a much
more certain indication of unsafe water and enables a rapid response
compared with the more ad-hoc way of finding out when people have
been sick. See Appendix 6.7.5 for components of the DWSNZ.
The Health (Drinking Water) Amendment Act 2007 (HDWAA)
enforces the requirement for community drinking water suppliers
to take all practicable steps to supply safe drinking water to their
communities. The HDWAA adopts a risk management approach

(quality assurance), known as Public Health Risk Management
Planning (PHRMP), coupled with quality control provided by water
quality monitoring to demonstrate compliance with the DWSNZ. See
Appendix 6.9.3 for further details on the HDWAA, and Appendix 6.9.4
for information on the management of drinking water in New Zealand.
The National Environmental Standards (NES) for sources of human
drinking water aims to improve drinking water by ensuring that
catchments are included in the management of drinking water
(Appendix 6.9.5).
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6.5.2. Compliance with drinking water standards
Since 1994 the Ministry of Health has published an Annual Review
of Drinking Water Quality in New Zealand, covering registered
community drinking water supplies. Information on the quality of
drinking water is obtained through Health Protection Officers at
the District Health Boards (DHBs). These data are analysed against
the current Drinking Water Standards for New Zealand (DWSNZ)
and statements are made about the compliance of New Zealand’s
registered drinking water supplies with the DWSNZ. These statements
include reasons for supply non-compliance.
The most recent published annual report on New Zealand’s drinking
water quality spans the period July 2008 to June 2009 (Ministry
of Health 2010). At the time of the survey, the 2009 Register of
Community Drinking Water Supplies in New Zealand contained 2,339
distribution zones and 2,296 water treatment plants and covered an
estimated 89% of the New Zealand population.
During 2008/09, water supplies to 80% of New Zealanders were
served by community drinking water supplies that complied with the
E.coli criteria of the DWSNZ. Most large communities were served by
water supplies which demonstrated microbiological compliance with
the DWSNZ during 2008/09. However, many smaller communities

were supplied with microbiologically non-compliant drinking water.
In Canterbury, 92% of the population has access to bacterially
compliant drinking water. In South Canterbury, 70% of the population
has access to bacterially compliant drinking water.
Compliance with the Drinking Water Standards NZ is split into five
areas (bacterial, protozoal, chemical, radiological and cyanotoxin).
In the 2009/10 year, 51% of all registered supplies nationally were
compliant with the bacterial criteria. If networked supplies are
considered separately from ‘self supplies’, the proportion increases to
71%. Rates of protozoal compliance are significantly lower (<20% of
registered supplies are compliant with protozoal criteria).
Table 12 shows the number of water supplies in Canterbury that have
chemicals present at >50% of the Maximum Acceptable Value (MAV).
Some of these chemicals will not be present in the source water but
are a result of treatment chemicals being used or from leaching of
heavy metals from reticulation pipe work. The table also provides
an indication of the proportion of the community that has access
to bacterially compliant and protozoal compliant drinking water.
Access to good quality drinking water is poorest in communities with
populations of less than 500 people.

Table 12: Access to good quality drinking water in Canterbury.
Aspect of water supply
Number of water supplies with Priority
2 Determinands (chemicals of health
significance) at times >50% of the
Maximum Acceptable Value (MAV).

Statistics

•
•
•
•
•
•
•
•
•

Lead (6 distribution zones)
Copper (2 distribution zones)
Antimony (1 distribution zone)
Cadmium (1 distribution zone)
Nickel (3 distribution zones)
Chlorate (2 treatment plants)
Trihalomethane (1 treatment plant)
Fluoride (2 treatment plants)
Nitrate (1 distribution zone).

Notes
Note: Drinking water sources in New Zealand
do not all need to routinely test for chemicals in
order to achieve compliance unless chemicals
of health concern have previously been
demonstrated to be present in the supply.
The Ministry of Health has an identification
programme that did this for supplies serving
populations >500, but supplies <500 may not
have been tested for chemical contaminants, so
these data need to be viewed with caution.

[See section 6.5.1 for more information on nitrates]
Access to good quality drinking water

Data from the 2008-2009 Annual Review of Drinking
Water Quality in New Zealand indicates that if only
bacterial compliance is considered:

•
•

Access to good quality drinking water is poorest
in communities with populations <500.

Canterbury: 92% of the population has access to
bacterially compliant drinking water
In South Canterbury: 70% of the population has
access to bacterially compliant drinking water.

However, if protozoal compliance is also considered:

•
•

Canterbury: 66% of the population has access to
protozoal compliant drinking water.
South Canterbury: 9% of the population has
access to protozoal compliant drinking water.

Appendix 6.9.6 shows the quality of water received by Canterbury drinking water consumers, as graded by the Ministry of Health.
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Nitrates in drinking water
In 2008/09, 10% of wells monitored by Environment Canterbury had
nitrate levels that exceed the New Zealand Drinking Water Standard.
Nitrate concentrations in surface waters are also higher than
acceptable concentrations based on criteria for toxicity to fish and
the avoidance of nuisance plant growths. For more information see
section on nitrates see Appendix 2.6.5.
Nitrate (NO3) is formed when nitrogen combines with oxygen. The
main adult intake of nitrate is from food rather than water; but
sometimes high amounts of nitrate get into drinking water. High levels
of nitrate can pose a health risk for some people. For this reason,
the DWSNZ set a MAV of 11.3 mg/L for nitrate-nitrogen. This level is
equivalent to international (World Health Organisation) standards
(Canterbury District Health Board 2010).
High levels of nitrate in drinking water can lead to a condition known
as methaemoglobinaemia. This mainly affects babies less than
6 months old or in the womb. Exposure to high levels of nitrates
prevents their blood from delivering oxygen effectively to different
parts of the body. As a result the infant may have blueness around
the mouth, hands and feet (hence the name ‘blue baby syndrome’).
If severe, the condition can affect breathing and may be lifethreatening. Adults with specific rare metabolic disorders may also be
at risk of methaemoglobinaemia. Very few cases have been reported
in New Zealand.
Nitrate levels found in Canterbury groundwater are not generally
considered a health risk to anyone other than the high-risk groups.
The MAV is set to protect people in high-risk groups. Water supplies
that are designated as high risk for nitrate are required to monitor the
water monthly.

Cyanobacteria
In recent years, water supplies in some parts on New Zealand have
experienced an increase in the number of cyanobacterial blooms
affecting their water sources. This can have the potential to introduce
toxins into the water that can have acute and, if their concentrations
are high enough, fatal consequences for consumers. Experience of
such events in New Zealand is still relatively limited and consequently
this is an emerging issue which will need further research (See
Chapter 7: Recreational and amenity opportunities).
Cyanobacteria are a phylum of bacteria that generate energy through
photosynthesis. They may inhabit both fresh and marine waters,
and can be a concern because the metabolic pathways of some
species generate toxins (cyanotoxins). These toxins often affect
the liver, or the nervous system, or they are skin irritants. When
environmental conditions favour the growth of cyanobacteria (the
right combination of warm temperatures, sunlight, low or stable river
flows, and nutrients), their extremely rapid multiplication can result
in ‘algal blooms’. The vast increase in cell numbers can lead to a
corresponding increase in toxin levels.
Cyanotoxins can increase greatly over a very short period and the
consequences of their ingestion can be severe, and possibly fatal, on
a time scale much shorter than that of pathogenic microorganisms.
Cyanotoxins are an extremely dangerous hazard in drinking and
recreational waters.
The occurrence of mats or algal blooms in Canterbury’s rivers and
lakes is a natural phenomenon, but human activities, such as taking
water from rivers or adding nutrients to waterways, can make things
worse. In the summer of 2007, thick mats of Phormidium were found
in the Ashley River/Rakahuri. At least 2 dogs died around this time,
after licking or eating the algal mats. Lake Forsyth/Te Roto O Waiwera
forms a bloom of the cyanobacteria Nodularia in most summers.

6.5.3. Waterborne disease in New Zealand and Canterbury
The main contaminants that threaten drinking water supplies are
microbiological contaminants. Gastroenteritis is spread by the
ingestion of pathogens (bacteria, virus and protozoa) present in
infected animal and human waste (faeces) that contaminate food and
drinking water. The degree of contamination required to cause illness
depends on the virulence, dose and infectivity of the pathogen, and
individual susceptibility.

6.5.3.1. Enteric notification rates
Diseases classed as enteric affect the intestinal tract. The enteric
diseases notifiable to the Medical Officer of Health are infectious
and include campylobacteriosis, cryptosporidiosis, gastroenteritis,
giardiasis, salmonellosis, yersiniosis, and VTEC (verocytotoxic E.coli).
In 2010 there were 12,500 enteric notifications (unspecified
gastroenteritis and specific diseases giving rise to it) in New Zealand.
It has been estimated that for every notified case of gastroenteritis,
222 others are likely to have occurred within the community (Lake et
al. 2009). Although the main causes of gastro are food and contact
with animals, this New Zealand study estimated that between 18,000
and 34,000 cases of waterborne gastro occur every year. For most
enteric notifications in Canterbury/South Canterbury it is not possible
to identify the source because people are not aware of the causative
risk exposure and environmental sampling is not practical. Risk
exposures can include contaminated drinking water, recreational
water contact, animals, food and other environmental sources. The
graphs on the next page show annual enteric rates for New Zealand
and combined Canterbury and South Canterbury District Health
Boards for 2003-2009. They show relatively high rates of disease for
the Canterbury region (CB and SC).
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Figure 10: NZ and Canterbury
campylobacteriosis notification rates.

The Springston story
Springston is a small rural community, with a groundwater supply
from a deep bore. In 2008, three campylobacter notifications were
made – this is a high incidence, and investigation was required
to determine whether or not the water supply was the source
of gastroenteritis outbreak. People who consumed unboiled
Springston drinking water were 16.25 times more likely to develop a
gastrointestinal illness than those who did not consume this water.
The outbreak coincided with transgressions of the NZ Drinking Water
Standards, with the presence of E.coli in the water supply. Further
sampling identified the presence of E.coli 0157 (non-toxigenic). A
replacement bore was commissioned that was compliant with the
Standards, and no further notified disease cases associated with the
reticulated water from this source have been identified.

Figure 11: NZ and Canterbury enteric disease
notification rates.

Specific examples of waterborne outbreaks in the Canterbury region
have occurred, for example:

•
•
•

61 cases of campylobacteriosis at a school camp near
Christchurch in 1997
67 cases of campylobacteriosis at Wainui in 1997
Campylobacter cases in Springston in 2008.

These numbers indicate notified outbreaks and are likely to represent
only a relatively small percentage of the burden of disease that
actually occurs.
Risk of complacency
Complacency is the greatest risk to NZ drinking water quality – we
cannot afford to take the state of our raw water or of our water supply
systems for granted. If a bacterial or viral outbreak or chemical
contamination occurs, we are as susceptible as anywhere else in the
world, and international examples show our vulnerability.

6.6. Work in progress
6.6.1. Management to ensure safe drinking water
The chance of becoming ill from drinking water can be reduced in
three ways: (i) preventing contamination from entering the water,
(ii) kill or remove the pathogens that have entered the water (water
treatment), and (iii) prevent recontamination during storage
and distribution.
Risk management of water supplies
It is well accepted internationally that drinking water quality
management using monitoring alone is unsatisfactory. Water supply
operation based on risk management principles is now international
best practice (WHO 2008). Risk management improves the level of
protection to the consumer by identifying:

•
•
•
•

How contaminants can enter the system
Which contaminants might enter the system
What might happen during treatment that could result in
contaminants not being removed from the water
Taking preventative steps to reduce the likelihood of such
events occurring.

Monitoring of water is still undertaken, but as a check that the
preventative measures are operating satisfactorily. Protection of
the supply is achieved primarily by minimising the likelihood of
contamination occurring.
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A key part of managing risk to water supplies is the multiple barrier
approach: the safety of consumers is increased if multiple barriers
to contaminants reaching the consumers are in place. Typically, the
multiple barriers in a water supply consist of:

•
•
•

Measures to prevent contaminants entering the source (e.g. a
coarse screen to prevent debris from entering the system)
Several treatment processes at the treatment plant (e.g.
coagulation, filtration, disinfection)
Measures to prevent contaminants entering the treated water
after it leaves the treatment plant (e.g. piped water supply).

The barriers associated with the source water are highly important.
They are designed to stop contaminants entering the water in the first
place. In general, taking actions to stop the entry of contaminants
into the water supply provides more effective protection, and is more
cost-effective, than permitting their entry and then trying to remove
them (Nokes 2010, Lange and Gregor 2009).
Although it is not possible to prevent all contamination of rivers, lakes,
springs, shallow groundwater and roof water, the careful management
of activities in the area can reduce the amount of contamination.
Where possible, drilling of wells at least 50 to 100 m deep will help to
avoid microbial contaminants and high nitrate concentrations. Good
well construction standards are also critical (ensuring no cracks, a
secure well head, and sealing it against the surrounding sediment).
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6.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 drinking water targets and other CWMS targets. It is essential to both
prevent further decline in source water quality, and consider treatment processes and options where this is needed. In addition, the setting of
catchment load limits needs to take drinking water quality into account, and land use activities may need to be controlled or changed to ensure
both the quality and quantity of drinking water supplies within the catchment.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Set catchment load limits for nitrate consistent with drinking water quality targets for each zone,
identified priority areas where targets are not met and implemented actions to ensure there is no
further enrichment.
Demonstrated, and included in implementation programmes, how land within the zone will be
managed to achieve catchment load limits.
Emerging contaminant risks are understood and any at risk areas identified for targeted
management, and a remedial programme underway.

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
Set catchment load limits for
nitrate consistent with drinking
water quality targets for each zone,
identified priority areas where
targets are not met and implemented
actions to ensure there is no further
enrichment

Environmental limits (Ch 12)
EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
Kaitiakitanga
(Ch 3)

Irrigated land
area (Ch 9)

Demonstrated, and included in
implementation programmes, how
land within the zone will be managed
to achieve catchment load limits

Demonstrated, and included in
implementation programmes,
how land within the zone will be
managed to achieve catchment load
limits

6.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•
•
•

Understanding about water flow and contaminant transport in
the groundwater system and delineation of protection zones.
Understanding of risks to private water supply wells.
Understanding about how to set suitable catchment load limits
for nitrates & other contaminants in all groundwater zones.

importAnt questions for committees And
stAkeholders to think About:

•
•

How can we ensure that source water is protected, and meets
drinking water standards?
How can we identify, prioritise and ensure that small communities
are provided with access to a reliable and good quality water
supply?

Understanding of transport of bacteria from the land surface to
the well.
Understanding about emerging contamination issues, hot spots,
alternative land-use practices.
Information on the number of Canterbury communities, including
marae and papakāinga, that do not have access to high quality
drinking water and how we can change this.
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6.9. Appendix: Supporting information for drinking water
6.9.1. References and websites
Ball, A. (2006).
Estimation of the Burden
of Water-Borne Disease in
New Zealand: Preliminary
Report. Prepared as part of a
Ministry of Health Contract for
scientific services.
Institute of Environmental
Science and Research Ltd (ESR).
Christchurch City Council
(2009).
Surface Water Strategy 20092039.
Christchurch.
Canterbury District Health
Board (2010).
Nitrates in Drinking Water.
Information Sheet.
Community and Public Health
(2008).
Springston to Springston Final
Outbreak Report. OB-08100469-CH’.
Community and Public Health,
Canterbury District Health
Board: Christchurch.
Davies-Colley, R., Cameron, K.,
Francis, G., Bidwell, V., Ball,
A., and Pang, L. (2003).
Edited by Robb, C. Effects
of Rural Land Use on Water
Quality. NIWA Client Report.
HAM 2003-057: Hamilton.

Environment Canterbury
Regional Council (2008).
Canterbury Regional
Environment Report 2008.
Chapter 3: Groundwater.
Report No R08/83.

Ministry for the Environment
(2007).
National Environmental
Standards for Sources of
Human Drinking Water.
Wellington.

Environment Canterbury
Regional Council (2009).
Draft Canterbury Water
Management Strategy Report
on Submissions.
Environment Canterbury:
Christchurch.

Ministry of Health (2008).
Drinking water Standards for
New Zealand 2005 (Revised
2008).
Wellington.

Lake, R., King, N., Sexton, K.,
Bridgewater, P., and Campbell,
D. (2009).
Acute gastrointestinal illness
in New Zealand: information
from a survey of community
and hospital laboratories.
The New Zealand Medical
Journal 122 (1307).
Lange, M. and Gregor, J.
(2009).
Climate Change, Water
Supplies and Health.
A resource for health
professionals, planners
and small water suppliers.
Prepared as part of a Ministry
of Health contract for
scientific services.
ESR Ltd, FW09083: Christchurch.

Ministry of Health (2010).
‘Annual Review of Drinking
water Quality in New Zealand
2008/9’.
Wellington: Ministry of Health.
Nokes, C. (2008).
An introduction to Drinking
Water Contaminants,
Treatment and Management
for Users of the National
Environmental Standard for
Sources of Human Drinking
Water. Prepared for the
Ministry for the Environment.
Institute of Environmental
Science and Research Ltd.
Christchurch.

Skelton, P. (2010).
The plan that protects our
great drinking water.
Perspective – The Press 29
October 2010.
WINZ (Water Information
for New Zealand database)
(2010).
Provided by Community and
Public Health.
Useful websites
Ministry of Health – Drinking
Water in New Zealand
www.moh.govt.nz/water
Drinking Water for New
Zealand (ESR quality
surveillance and reporting)
www.drinkingwater.co.nz/
Ministry for the Environment
www.mfe.govt.nz
Water New Zealand
www.waternz.org.nz/smallwater.
html

6.9.2. Drinking Water Standards NZ
The DWSNZ has three components:

•
•
•

the water quality standards which specify the maximum
acceptable values at which risk of disease or illness from drinking
the water is negligible;
the compliance criteria and reporting requirements which define
the checks needed to demonstrate the water supply is not
exceeding these standards, and;
remedial actions.

The water quality standards are the same for all supplies, regardless
of size or type, but the compliance criteria allow for different levels of
monitoring depending on the population served by the supply. The
more people supplied, the more certainty that is needed, and hence
the more monitoring required. It is the responsibility of the drinking
water supplier to undertake monitoring and demonstrate compliance
with the DWSNZ.

cWMS environment canterbury
1645 Canterbury water the regional context Nov 2011 insides FA.indd 94

Microbiological, chemical and radiological contaminants are
considered separately in the DWSNZ, primarily because of the way
each type of contaminant affects people. From a public health
perspective, protecting the microbiological quality of the water is
the highest priority. The possible presence of pathogenic bacteria
(bacteria that can make you sick) is assessed through direct
monitoring of an indicator organism, E.coli. Protection against
protozoa is ensured by requiring the use of treatment processes
capable of removing the protozoan Cryptosporidium from the water.
The most common chemicals of health significance (not necessarily
in non-compliance with DWSNZ) found in New Zealand drinking
water supplies are heavy metals, disinfection by-products, nitrate
and arsenic.
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6.9.3. The Health (Drinking Water)
Amendment Act

6.9.5. National Environmental Standards
(NES) for Sources of Human Drinking Water

The HDWAA commenced on 1 July 2008. From this date all drinking
water suppliers were required to apply to the Ministry for registration
on the drinking water register. The other duties come into force
progressively as follows (New compliance dates as announced by the
Government on 24 June 2009):

(Ministry for the Environment 2007), complementary to section 69U
of HWDAA.

Table 13: Compliance dates for Health Drinking
Water Amendment Act.
Large supplies

>10,000

By 1 July 2012

Medium supplies

5001-10,000

By 1 July 2013

Minor supplies

501-5000

By 1 July 2014

Small supplies

101-500

By 1 July 2015

Neighbourhood supplies

25-100

By 1 July 2016

The purpose of the NES is to improve drinking water management by
ensuring that catchments are included in the management of drinking
water. The NES make it clear that regional councils have responsibility
for protecting water sources. Although the quality of New Zealand
drinking water is generally very good, disease-causing microorganisms are present in many water sources. These enter water from
a range of sources, including animal and human waste. This places
drinking water supplies at risk. New Zealand has one of the highest
rates of gastroenteritis in the developed world. While the reasons for
this are not fully understood, drinking water is one of the routes by
which people are exposed to the micro-organisms that cause disease.
Water quality monitoring involving the collection and analysis of
water samples has historically been the main method for managing
the quality of drinking water supplies. Relying solely on monitoring is
however, a poor defence against water-borne contaminants. Because
of the time taken to analyse samples, results only provide historical
water quality information unless monitoring is continuous. Thus
consumers may have been receiving contaminated water for some
time before a water supplier learns that the supply is contaminated.
Effective management of drinking water requires reducing the risk
of contamination – from source through to the treatment plant and
distribution system.

Figure 12: Drinking water legislation in New Zealand.

6.9.4. Management of drinking water in
New Zealand
Management of drinking water in New Zealand forms a continuum
that can be broken into three main parts:
The environment - The source of the water, either from below ground
or from surface catchments, is primarily governed by the Resource
Management Act 1991.
Water suppliers - This involves procuring the raw water from the
environment, followed by storage, assessment, treatment, and
distribution to consumer via a piped or tankered supply. This system
was previously governed by a largely voluntary regime. The HDWAA
regulates this system of treatment and distribution, but also requires
some participation by the supplier in catchment management.

Water treatment needs to cope with the different types of pathogens
in the water (bacteria, protozoa and viruses), but not all treatment
processes are equally effective at dealing with each type. Surety
of safe drinking water comes from a combination of: appropriate
selection of treatment processes (generally requiring both filtration
to remove particles including some pathogens, and disinfection to
kill pathogens); a well situated, maintained and operated system
(including source selection, treatment, reticulation and storage); and
experience (and some checks) to know when and how to respond
to a deteriorating system. Water quality monitoring provides a
check that all is well. However, vigilance in the total water supply
system management is still required, indeed needs to be the focus.
Treatment plants that are well designed and generally well operated
can still pose a threat to public health if treatment failure coincides
with a period when the source water is highly contaminated (e.g. after
heavy rain or in a flood).

Storage and distribution - Storage and distribution of water in tanks
and pipes within buildings up to the point of use (generally a tap) is
governed by the Building Act 2004. This Act takes over responsibility
for water once it leaves a public networked supply and enters the
building-owner’s property (usually at the water toby), and also
applies to water distributed within a building from its own self-supply
(e.g. a roof tank or bore).
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6.9.6. Drinking water status in Canterbury
In order to compare water supplies and identify those which may not be delivering quality water, the Ministry of Health grades
each supply. So far, only those with populations over 500 are graded, but those with as few as 25 users will be graded in the future.
Supplies are graded by a process of how they function, where the water comes from, what is done to it, how often its quality is
checked and what the results indicate. In all, 33 aspects of the source and treatment are examined, along with 22 factors for the
distribution system and final water quality. The map represents the quality of water received by the consumer.

Canterbury mudfish
distribution 2005 to present
Drinking water status in
Canterbury

±

MAB 090820 H:\CWMS_maps\Wrybill distribution c.1900

Drinking water status
GRADE

a - Completely satisfactory, extremely low level of risk
b - Satisfactory, very low level of risk
c - Marginally satisfactory, moderately low level of risk
d - Unsatisfactory level of risk
e - Unacceptable level of risk
u - Not yet graded
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Lake Pearson, Mid Canterbury

Recreational and
amenity opportunities

97
1645 Canterbury water the regional context Nov 2011 insides FA.indd 97

15/11/11 11:33 AM

RIGHT PAGE

chApter lAyout

CWMS
consultation

Key points

Kaitiakitanga (ch 3)
Natural character
of braided rivers (ch 5)
Ecosystem health and
biodiversity (ch 4)
Environmental limits (ch 12)
Indicators of regional and
national economies (ch 11)
Irrigated land area (ch 9)
Drinking water (ch 6)

Why are
recreational
and amenity
opportunities
important?

7.6

7.4

Current context:
What is the
diversity and quality
of Canterbury’s
recreational sites,
opportunities and
experiences?

7.4

7.6

7.5

Work in progress:
What kinds
of actions &
priorities?

7.3

7.7

S:

Areas where
further
information
is required

7.2
7 .1
LINKagE
Y
KE

7.5

Key issues:
What might cause adverse
impacts on recreational
activities?

cwms targets from 2010:

• Maintain the existing diversity and quality of water-based recreational sites, opportunities and experiences
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KEY POINTS

•

•

Canterbury’s rivers & lakes are highly prized for recreation
– they are used throughout the year by locals and visitors.
Many overseas and New Zealand tourists come especially for
recreational activities in and around Canterbury rivers. They
are also a draw-card for new migrants to New Zealand, with
important economic implications for the region.
Different activities, interests and users require different flow
conditions at different times. Some require a wilderness
experience; others need white-water conditions for kayaking
or safer flows for tubing or tranquil places for fishing. Some
out-of-river recreational activities such as tramping are also
based around the scenic beauty of rivers, and safe places to
cross them.

•

KEY POINTS

7.1. Key points in this chapter

•
•

Recreational and amenity opportunities provide social,
cultural, health and economic benefits to the region.
Concerns for recreationalists include accessibility, flow levels
and management regimes, and deteriorating water quality.
Some cultural practices that are being revitalised (waka
ama, mōkihi) may be constrained because of water quality
and quantity impacts.

7.2. Matters raised in CWMS consultation
Public concern about ensuring access to recreational use of rivers and lakes and good water quality in Canterbury is high. User groups and
individuals have called for a key focus on the availability, accessibility and quality of water for recreation, including protection of nationally and
internationally important rivers and lakes. Public demonstrations, letters to newspapers, and public consultation and meetings as part of the CWMS
are evident that these issues are important to many New Zealanders.

7.3. Why are recreational and amenity opportunities
important?
Rivers, lakes, wetlands, estuaries and lagoons in Canterbury are
locally, regionally, nationally and even internationally renowned for
their high recreational value use. Recreational uses for rivers, lakes
and catchments include sightseeing, walking, picnicking, camping,
bird watching, swimming, jet and other motorised boating, canoeing/
kayaking, sailing, fishing, white-baiting, hunting, mountain-biking,
rafting, and 4-wheel-driving. Recreationalists value these water
bodies for their water flows, variety of recreational activities, quality
of water and surrounding landscape, and historical associations. The
freshwater environment provides a setting in which these recreational
activities can occur. Some of these activities are available throughout
the region, while others are unique to specific locations and highly
valued for their specific characteristics.

Benefits of outdoor recreation opportunities in rivers, lakes and
riparian zones, include:

Health and social benefits
Recreational activities provide a crucial element of a balanced and
healthy lifestyle for many New Zealanders and tourists: opportunities
for physical exercise, skill development, expression of identity,
community development, rest, tension release, enjoyment of nature
and escape from daily routine. They also provide opportunities
for socialisation and contribution to social cohesion by allowing
individuals and families to connect and network with others.

Economic benefits
Outdoor recreation helps maintain a healthy and effective workforce
and provides opportunities for business growth through the
commercialisation of recreation opportunities for domestic and
international tourists. A significant proportion of tourists undertake
activities associated with freshwater, and jet boating is their most
popular freshwater activity. (For more details on dollar values of
recreational tourism see Chapter 11: Regional and national economies).

Cultural benefits
More than 50% of New Zealanders say that going to the beach, lakes
or rivers is their main leisure activity away from home, and fishing
is one of their most popular activities. 79% of New Zealanders
consider themselves recreational users of freshwater bodies (Taylor,
Fitzgerald, Perkins and Buckenham 2007). For Ngāi Tahu, native
species are of particular importance for both customary use and
recreation (see Chapter 3 – Kaitiakitanga).

Anti-Crow River, Arthurs Pass National Park
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7.4. The current Canterbury context: What is the diversity
and quality of Canterbury’s recreational and amenity
opportunities?
7.4.1. Recreational fresh-water use in
Canterbury

7.4.2. Different types of recreation
opportunities

Canterbury’s water-bodies are highly prized for recreation, and are
used throughout the year by locals and visitors. Many overseas and
New Zealand tourists come especially for recreational activities in
and around Canterbury’s rivers and lakes, including storage lakes.
They are also a draw-card for new migrants to New Zealand, with
important economic implications for the region (see Chapter 11:
Regional and national economies).

The Department of Conservation uses the ‘Recreation Opportunity
Spectrum’ (ROS) to describe and show the range of recreation
opportunities provided in New Zealand public conservation areas.
ROS provides a visual illustration of the variety of recreational
opportunity types available along Canterbury Rivers and lakes.
Through its descriptions of the different zones, ROS shows which
characteristics and activity types are of key importance to allow for
different recreation experiences. ROS uses the size of areas, ease
of access, degree of naturalness/modification, and management
influence to define the opportunity class zone.

Different activities, interests and users require different flow
conditions, experiences and locations at different times. For some
people, a high level of ‘naturalness’ is extremely important; they do
not want any development of some areas, while for others the main
concern is accessibility or water quality. Rivers, river mouths, coastal
lagoons, and lakes are all important for recreation in Canterbury.

The six recreation opportunity types are described in Appendix 7.9.3.
The ROS, although based in public conservation areas, helps to
provide a good understanding of the different types of recreational
experiences people choose, and the variety of opportunities,
facilities, and levels of protection that might be required to enhance
people’s recreational enjoyment (Department of Conservation 2007).
Information and data about recreational uses in Canterbury tends to
be less well documented than for some other values, although there
have been a number of studies for specific locations, as seen in Table
14 in Appendix 7.9.1. Some recreation advocacy groups are working
on management plans and identification of rivers and sites important
for recreational activities. There are also a number of Department of
Conservation reports, planning documents and management plans,
including the Conservation Management Strategy, Ō Tu Wharakai
discussion document and recreation plan, the St James operation
plan, and National Park Plans. See Appendix 7.9.4 for an example of
the Hakatere Conservation Park.

Kayaking on the Hurunui River
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7.4.3. Water bodies of national importance
for recreation
A range of organisations have listed important water-bodies for
recreational use, including the Ministry for the Environment’s
Potential Water Bodies of National Importance for Recreational
Value, the Ministry of Tourism’s assessment of waters of national
importance for tourism, and the Department of Conservation’s
Intrinsic Values Reports. Details of these and lists of water-bodies are
found in Appendix 7.9.5. The Rakaia River, Te Waihora/Lake Ellesmere,
Rangitata River and Ahuriri River all have Water Conservation Orders
on them, as described in Chapter 13. Outstanding recreational
opportunities are among the characteristics these rivers and lakes are
recognised for.

7.4.4. Examples of freshwater recreational
activities in Canterbury
As already mentioned, despite the understanding that there are a range
of varied recreational uses for Canterbury’s rivers and lakes, many of
these activities are not well documented. This section describes four
activities that do have some information: fishing, kayaking, tramping
and mountain-biking. For many other activities that include jet-boating
and power-boating, sailing, jet-skiing, bird-watching and swimming,
we need more specific information. We know that these activities are
important, and that the presence of water, different flows, and a vital
and robust mauri attract people to Canterbury’s waterbodies. There
are many favourite swimming holes, lakes, rivers and regional parks
throughout Canterbury which are popular, particularly in summer, for a
wide range of recreational activities.

Freshwater fishing in Canterbury
Freshwater fishing is a popular activity for Canterbury locals and
visitors, and has been for a long time. Fishing enables people to go
into the outdoors amongst beautiful scenery, catch fish for dinner,
develop and improve skills, and spend time alone or with friends
and family. Fish species include both native and acclimatised fish. A
range of maps in Appendix 7.9.6 show the distribution of Canterbury’s
native and acclimatised fish species.

Inanga – Whitebaiting
Whitebait is a New Zealand delicacy, and an important part of our
culture. Inanga were originally caught in woven flax nets by Māori,
then by European settlers in mesh nets. Today, catches are much
smaller than in the past, but still highly sought after. Whitebait are
one of a handful of native species that can be legally harvested and
sold – there are rules to protect fish numbers, controlled by the
Department of Conservation (Walrond 2009).
Inanga spawning has been identified in a number of Canterbury’s river
catchments, from the Ashley/Rakahuri River in the north to the Waihao
River in the south. Appendix 7.9.6 shows the latest DOC information
on white-baiting in river catchments and river-mouths. A tributary
of the Ashley River/Rakahuri, for example, (with the colloquial name
of ‘Benzies Creek’) has proved to be a productive and consistent
spawning habitat. One of the largest spawning sites is on the Avon
River/Ōtākaro in suburban Christchurch, where the Christchurch City
Council has desisted from mowing bankside grasses to the water’s
edge. This site has been monitored by NIWA and DoC since 1989, and
spawning has gradually extended more than 250 m upstream. Inanga
spawning on the Heathcote River has also benefited from identification
and replanting of a favoured riparian area. Inanga spawning has since
extended downstream from the restored area (Taylor 2002).

Tuna/eels
For Māori, eels were and still are an important food source as well
having great cultural value (see Chapter 3: Kaitiakitanga). For the
Europeans in the 20th century, eeling represented what was valued
about the New Zealand lifestyle – the accessibility of our outdoors
for both recreation and supplementary sources of food and income
(Envirohistory NZ 2010). Commercial catch limits for shortfin and
longfin eel stocks were introduced from 2000 to 2004, and were
further reduced in 2007. The commercial fishery is also managed using
size limits, fishing gear controls, area closures and voluntary measures.
Recreationally caught eels include those taken for food, and for fun.
Catch is managed by the use of daily bag limits (6 eels per person per
day) and restrictions on fishing gear (a person may only use one fyke
net or hīnaki to take eels). Recreational fishers are encouraged to return
eels unharmed to the water, allowing them to reach maturity several
years later and complete their migration offshore to spawn (Ministry
of Fisheries 2008). The concerns of the South Canterbury/Waitaki Eel
Management Committee (1999) remain concerns today: overfishing,
wasting of eels, deliberate targeting of large eels, and use of harmful
fishing methods such as gaffs and spears. The committee was also
concerned about catchment activities, including drainage, spraying,
contamination of waterways, channel-clearing and hydro-electric
power (South Canterbury/Waitaki Eel Management Plan 1999).

Trout, salmon and acclimatised species
Freshwater angling for acclimatised species, primarily brown
trout, rainbow trout and Chinook salmon, is a popular leisure time
activity for many New Zealanders and has a distinctive place in our
national culture. Angling for these species in all fresh waters except
Lake Taupo is managed by Fish and Game New Zealand (FGNZ). In
Canterbury, management of these species is overseen by the North
Canterbury Fish and Game Council and the Central South Island Fish
and Game Council. Over 30 high country lakes provide great fishing
for salmon, brown trout, rainbow trout, mackinaw and splake. The
headwaters of the braided rivers offer high quality brown and rainbow
trout. Low country river fishing revolves around good populations
of small to medium sized fish, and some sea-run brown trout in the
lower reaches of the larger rivers (Fish and Game 2011).
There are substantial gaps in information on fisheries throughout
Canterbury (North Canterbury Fish and Game, 2010), although some
studies have been done over the years, as seen in Table 14 (Appendix
7.9.2). Some key points from these studies include the unique ability
to catch large wild trout in Canterbury, a strong consensus that
angling quality has declined, the importance of “scenic beauty” and
“feelings of peace and solitude”, and the importance of preserving the
pristine state of spawning streams (see Appendix 7.9.8 for a further
summary of these findings).
FGNZ, with NIWA, have conducted national angler surveys (NAS) to
estimate annual angling usage for all significant freshwater sports
fisheries. Surveys were done in the 1994/95, 2001/02, and 2007/08
fishing seasons. The NAS results are based on a national telephone
survey of a sample of licensed anglers, relying on their recall over a
two-month period, and on interviews at a regional level5. Canterbury
rivers are highly used by anglers. Figure 13 shows the proportional
use of selected river catchments in Canterbury (Rob Greenaway and
Associates 2009, based on 2007/08 NAS data).
Chapter 4 (Ecosystem health and biodiversity) describes some
of the impacts of land use intensification on habitat and fish, as
well as on other recreational activities.

5 The NAS studies should be used in a relative sense (comparing levels of use, rather than defining actual levels of use at specific sites),
because the results have not been calibrated.
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Important issues for kayakers include:

•
•
•
•
•
•

Figure 13: Angler days for selected river catchments
(proportional, 2007/08 NAS data).
Kayaking
Large numbers of locals and visitors use Canterbury’s rivers for
kayaking, and other closely related water sports including rafting,
bugging, canoe polo, and inner-tubing. Kayakers in Canterbury have a
diversity of kayaking opportunities, matched by a diversity of different
kayaking styles and reasons to engage in kayaking. Kayakers will
typically engage in all forms of kayaking at different stages of their life
during a lifetime involvement with the sport. Some kayakers belong to
organised clubs and groups, while many others are independent or go
kayaking with school or polytechnic groups.
There is a reasonably developed and viable commercial and tourism
infrastructure associated with Canterbury whitewater river recreation
in the form of instructors, retailers, manufacturers, PTEs (private
training establishments), outdoor trusts, high schools, shuttle
transport, event managers, and commercial rafting companies. Many
of Canterbury’s important sporting events (e.g. the Coast to Coast)
include a kayaking component, with important economic benefits
for the region. For many, choosing to live in Canterbury is strongly
influenced by access to a great range of kayaking rivers.
Work is underway by kayaking groups to list navigable waterways
in Canterbury, and to identify the kayaking/rafting interest in
each. Some rivers are no longer suitable for kayaking, and others
are under threat. Some have engineering works that compromise
kayakers’ safety.
Issues that impact on kayakers’ ability to use rivers include:

•
•
•
•
•

The grade of the river (ranging from easy: Grade 1 to extreme:
Grade 6)
The use of the river (ranging from low to high)
The people able to use the river (novices, intermediates,
experts, instructors, racing and multi-sport competitors, and
the general public)
Accessibility (helicopter, 4WD, unsealed road, secondary
road, urban)
Availability (how often it can be kayaked, ranging from rarely
to 24/7).

The need for variable flows
The destruction of kayaking ‘habitat’
Water quality
Proximity to centres of population (convenience factors that are
particularly important for youth),
Safety and regulation, and
Conservation and enhancement of rivers.

The flow in Canterbury rivers varies widely, from spring snow melt to
lake-fed rivers. Kayakers prefer natural flows, but are realistic about
development. If development is to occur, then kayakers believe that
white-water opportunities can be integrated into developments at
little or no cost if they are included in the design in the very earliest
stages of a scheme. Kayakers want to maintain the wilderness
experience, as well as identify new opportunities for kayaking.
The quality of experience associated with a particular river or lake is
extremely important, and cannot be simply substituted for another. For
example, a recreational lake is not a substitute for a river, just as salmon
fishing is not a substitute for trout fishing. Rivers are often valued for the
variety of challenges they present for paddlers of different experience,
as well as under different flows. Rapids, pools, holes, waves and eddies
are all part of the kayaking experience in Canterbury’s rivers, and these
experiences change with a variety of flows.
Kayakers have well-developed institutional relationships with other
outdoor stakeholders and river recreational bodies, specifically Fish
and Game NZ, and Forest and Bird, and are developing relationships
with iwi. Kayakers are also engaging more regularly with hydro
generators and irrigators as a result of the CWMS, in the interest of
furthering the CWMS as a valued planning instrument.

Traditional water craft
Within Ngāi Tahu communities there is increased interest in
revitalising cultural practices. A number of wananga have been
scheduled to teach whānau how to construct mōkihi – a craft made
out of raupō that is distinctive to the fast flowing southern rivers.

Tramping
Trampers and walkers value rivers, lakes, streams and wetlands for
their scenery, for drinking water, for swimming and fishing and cooling
off along the way, for exciting river crossings, for photos, for picnics,
and to camp beside. All of the main Canterbury rivers are visited by
trampers and walkers, especially the upper sections before these
rivers reach the plains. Because of Canterbury’s dissected and often
elevated terrain, rivers and their tributaries are often the main access
routes into the region’s hills and mountains. Trampers often follow
river banks and actually travel in the water at times when traversing
gorges. Most clubs teach river crossing skills because death by
drowning is a major risk in back-country travel.
Some examples of classic Canterbury tramps involving rivers are the
crossing of Harper’s Pass from the Hurunui River in Canterbury to the
Taramakau River on the West Coast and also the St James walkway
which links the upper Maruia, Ada, Waiau and Boyle Rivers through
two sub-alpine passes. Many of the most popular tramps in Arthurs
Pass include a river section and these are a key part of the tramping
experience. Closer to the coastline the various river estuaries and
associated wetlands provide a focus for walkers who follow their banks.
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The Federated Mountain Clubs of New Zealand Incorporated (FMC) is
a long-established umbrella organisation of over 100 mountaineering
and tramping clubs. It represents about 12,000 club members
nationally, and also the interests of many other New Zealanders who,
although perhaps not members of a club, nevertheless share the
desire to protect the back-country and keep it free from intrusive
development.There are 15 tramping clubs in Canterbury affiliated
to Federated Mountain Clubs of New Zealand (www.fmc.org.nz).
Membership ranges from about 40 or 50 to several hundred per
club. The Christchurch City Council has a brochure listing 90 walking
groups in the Christchurch area. Some of these may do only short
walks around the city, but others do day long walks and tramps. In
the past two or three decades there has been a big growth in senior
walking groups who are not affiliated to FMC but still run serious
programmes including day walks and overnight back country tramps.
Almost all of these clubs and groups would have some contact
with rivers as part of their recreation. There are also thousands of
Cantabrians and visitors who are not part of official clubs but who
regularly or occasionally walk the many tracks around Canterbury.
Appendix 7.9.9 describes an example of important aspects
for trampers in the Hurunui.

Figure 14: Canterbury mountain bike tracks on public
conservation land (Department of Conservation 2008).

Mountain biking
Good exercise, breathtaking views across the landscape,
opportunities for all ages and abilities and good fun are just some
of the reasons why increasing numbers of people from around
Canterbury are enjoying mountain-bike tracks and organised
events. The Christchurch City Council’s active Canterbury sport and
recreation guide (2010-11) lists five mountain bike clubs, and many
more people use Canterbury’s tracks independently of clubs. The
map below shows mountain-bike tracks on Canterbury’s public
conservation land. Many of these tracks are located close to or
adjacent to lakes and rivers, providing high scenic value and the
added challenge of river crossings, as well as the opportunity for a
refreshing swim, picnic or spot of fishing along the way.
Other Canterbury mountain bike tracks beside rivers and lakes
include the Rail Trail beside Te Waihora/Lake Ellesmere, the Godley
River mountain bike track, numerous tracks in the Mackenzie/Waitaki
valleys and the bike trail at St James Station. See www.doc.govt.nz/
parks-and-recreation/activity-finder for more examples. Mountain
bikers are interested in ensuring good access to tracks beside
rivers and lakes, and consideration of their needs if flows or access
routes are changed. Streams and rivers are often the only drinking
water supply for mountain bikers. Being able to drink water directly
from streams and rivers (without the risk of health impacts) is very
important part of the Canterbury (and NZ) back-country experience.
Like all recreation activities in Canterbury, commercial and tourism
infrastructure associated with mountain biking is of increasing
importance to Canterbury’s economy.
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7.5. Key issue: Potential adverse impacts of water
infrastructure development (and associated
intensification) on recreation activities
Existing and recently consented water infrastructure development
projects have resulted in an increasingly good understanding of
some of the potential adverse impacts on recreational use of rivers
and water bodies. The assessments of environmental effects and
social impact assessments for specific developments, as well as
submissions on potential developments provide a useful summary of
potential effects, which include issues associated with accessibility,
flow and water quality.

Accessibility and quality
An important issue for recreational users of Canterbury’s rivers and
lakes is accessibility (ease of access, impact of developments on
river flows, permission to access). For example, the Hurunui Water
Project’s Recreation Assessment of Effects (Greenaway 2009)
lists potential effects that may result from the development of key
elements of the Hurunui Water Project (a river intake, control gate
structure on Lake Sumner, a dam and reservoir and a distribution
network of water races). These include reduction in Lake Sumner
beach access opportunities for angling, boating, tramping, camping
and horse trekking, and changes to flow regimes in the Hurunui river
with impacts on boating, kayaking, trout fishing and jet boating.
Overall, the report notes that
“The effect of a controlled river setting reduces the concept of a
wild and natural recreation setting. While there may be limited
effects on recreation potential, the knowledge of an artificial
regime will diminish the inherent value of the setting to many
recreational users. This is difficult to quantify in terms of scale
of effect, as it might not change the number of recreation days
counted in the setting. This psychological effect may be minor
or more than minor (p.14).”
Potential adverse effects identified in documents relating to the
Central Plains Water Enhancement Scheme include:

•

•
•
•

•

Impacts of the construction phase (often short-lived but
considerable impact in some cases, e.g. impacts on visual
amenity, negative impacts on sports fisheries through impact on
in-stream habitat including removal of spawning habitat, elevated
suspended sediments, obstruction of fish passage);
Impacts of intake structures, stilling basins, and river training
works in the river environment, reservoir dams, canal networks
(e.g. impacts on accessibility, visual amenity and safety concerns);
Impact of reservoir operations (e.g. in dry years concerns about
dust storms, foul odours and insect infestations);
Impacts of intensified land use (e.g. increased effluent run-off
and pollution affecting water quality, resulting in reduced fish
habitat, reduced fish growth rates, abundance and adult size,
reduced enjoyment of recreational activities, and increased risk of
disease for contact recreation users);

•

Issues of concern around fish screens (see Appendix 7.9.7 for
more information on fish passes). (Taylor, Fitzgerald, Perkins and
Buckenham, 2007 and Kingett Mitchell Ltd 2006).

Access is also a particular concern to Ngāi Tahu. Cultural uses and
practices, which are central to cultural identity, are dependent on
access to waterways and the waterways they sustain. Being denied
access can have knock-on effects for the wellbeing of Ngāi Tahu whanui.

Water quality
Good water quality is essential for recreational use of lakes and
rivers. Some bacteria, viruses and protozoa cause human illnesses
that range from gastro-intestinal disease to minor respiratory and
skin diseases. In most cases the ill-health effects from exposure to
contaminated water are minor and short-lived. However, there is the
potential for more serious disease, such as hepatitis A, giardiasis,
cryptosporidiosis, campylobacteriosis and salmonellosis (New
Zealand Microbiological Water Quality Guidelines 2003) (see Chapter
6: Drinking water, and Appendix 7.9.10). These organisms can enter
waters through a number of routes including inadequately treated
sewage, stormwater drains, septic tanks, runoff from pastoral farm
land, animal processing plants and from pets and wild life living in
and around water bodies.

Water quality for mahinga kai
For Ngāi Tahu, ensuring that water quality is sufficient to enable
the gathering and consumption of kai is essential. Developing and
implementing a Mahinga Kai Standard (a CWMS target) is a priority.

Water quality for swimming & recreation
Information on the general suitability of water quality for swimming
in Canterbury is provided for popular sites during summer. All sites
are graded at the start of summer each year based on historical
water quality results (up to 5 years) and a faecal contamination risk
assessment. Popular recreational swimming sites are monitored
weekly throughout the summer, which in 2010/11 includes 56 sites
on rivers and lakes. Figure 15 shows the percentage of monitored
swimming sites that are graded as suitable for contact recreation
all or most of the time. Over the past 6 years, the percentage of
monitored rivers has remained fairly stable at between 50-60% of
sites suitable for contact recreation, but a lot of work remains to be
done to ensure that at least 80% of river bathing sites are graded
as suitable for contact recreation by 2015 (CWMS recreation and
amenity target). Lake water quality at the monitored sites is also fairly
stable with 80-90% of sites suitable for contact recreation. CWMS
2020 recreational and amenity targets require further increase in the
percentage of lakes that meet recreational water quality guidelines.
The majority of river sites that are graded Poor or Very Poor are
spring-fed plains (lowland) streams, and a few on the lower reaches
of hill-fed rivers (note that about two-thirds of river monitoring sites
are on hill-fed rivers).

Impacts of reduced water flows and changes in the flow regime
(e.g. changes in braids and mainstems of rivers, lower water levels,
and potential conflict between jet boaters, kayakers and anglers);
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Native and wild species (fish, birds, game animals and wetland
plants), stock and domestic animals are susceptible to poisoning
from cyanobacteria.
In rivers, the majority of blooms of dark brown/black mats of
cyanobacteria (Phormidium) occur in hill-fed rivers during the
summer months when flows decrease and temperatures rise. Dog
deaths have occurred at the Selwyn River/Waikirikiri and Ashley
River/Rakahuri but not for the last couple of summers. Other rivers
where blooms are common are the Waipara, Opihi and Pareora rivers.
Research continues at Cawthron, ESR and universities to find out
more about why blooms occur and what causes toxin production.
Algal blooms also occur in lakes Forsyth/Wairewa and Rotorua
(Kaikōura), and occasionally in Lake Ellesmere/Te Waihora.

Figure 15: Percentage of freshwater sites considered
suitable for contact recreation in Canterbury.
Source: Freshwater contact recreational monitoring programme
– Canterbury region. Annual summary report 2009/10 by Michele
Stevenson (Environment Canterbury).

Toxic algae
Cyanobacteria (blue-green algae) are an ancient group of organisms
with characteristics in common with both bacteria and algae.
Cyanobacteria are widespread in many lakes and rivers in New
Zealand, and are found in a wide range of water quality conditions.
Some species produce natural toxins called cyanotoxins which are
a potential threat to people and animals if present in drinking water
or if people and animals come into contact with the water during
recreational activities. Favourable conditions for cyanobacteria include
the right combination of warm temperatures, sunlight, low or stable
river flows, and nutrients. The occurrence of mats or algal blooms is a
natural phenomenon, but human activities, such as taking water from
rivers or adding nutrients to waterways, can make things worse.
Risks to humans include allergic reactions from swimming or
showering in water with increased levels of algal blooms (asthma, eye
irritations, rashes, blistering around the mouth and nose and gastrointestinal disorders including abdominal pain, cramps and diarrhoea).

Environment Canterbury works with Community and Public Health
and the territorial authorities in responding to algal blooms in both
lakes and rivers, with protocols based on the NZ Guidelines for
Cyanobacteria in Recreational Fresh Waters (released late 2009).

Water quality and quantity for fish spawning
Water quality is important for native and introduced fish spawning.
A salmon spawner-counting survey conducted in the Waimakariri,
Rakaia and Rangitata watersheds in 2009 found a very limited
number of clear, spring-fed streams, most of which showed severe
impact from cattle grazing and in-stream disturbance. A visiting
Canadian biologist with expertise in methods for enhancing numbers
of Chinook salmon in streams recommends that “the highest priority
towards enhancing Chinook salmon stocks in the Waimakariri, Rakaia
and Rangitata Rivers should be to exclude all farm stock from the
spring-fed streams in the upper watersheds, allowing both the stream
beds and the vegetation in the riparian area to recover to conditions
that are suitable for salmon spawning and rearing” (MacKinlay 2009).
Ngāi Tahu is aware that some taonga fish species are reliant upon
flow variability triggering spawning cycles. Ensuring that flow regimes
recognise and provide for these cues is a priority for tangāta whenua.

Salmon
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7.6. Work in progress
Over time, a better understanding is being developed about
important recreational uses and values, although as seen in section
7.8 (Areas where further information is required), more information
and research is still needed. It is important to note that there may be
positive impacts for recreation from the development of water storage
infrastructure, including aquifer recharge, increased flows in rivers,
and increased recreational opportunities on storage reservoirs and
canals/distribution systems. These potential benefits are described
further in the box below.

There may also be a number of positive impacts
associated with the development of water
infrastructure. Examples include:

•
•
•
•

Another area where information is being slowly accumulated is
in relation to possible mitigating elements for recreation when to
infrastructure is developed. These include:

•
•
•
•
•
•

Aquifer recharge and increased groundwater levels resulting
in greater water security water for recreational users;

•

Increased flows in rivers resulting in a healthier and more
attractive environment and more recreational opportunity
downstream;

•

Benefits associated with storage reservoirs including
canoeing/kayaking, sailing and windsurfing, power boats and
jet skis, fishing and swimming;

•

Canals and distribution systems providing opportunity for
swimming, canoeing, kayaking, walking, cycling, fishing,
wildfowl shooting, picnicking and photography. (Greenaway
2009 and URS 2006).

•
•
•

Establish flow regimes for rivers that meet recreational needs
Nutrient budgets established for each catchment with regulation
Preservation of highly valued areas for recreation in their natural
state and flow
Safety plans;
Recreation access plans;
Management of water takes in ways least likely to disrupt
recreation for in-stream users;
Attention to the design, location and management of instream
infrastructure in ways which will make them as unobtrusive
as possible;
Management of river training activities so that they are as
unobtrusive as possible, timed appropriately to minimise
recreational impacts, and notified to recreationists adequately;
Attention to the design, landscaping and management of the
reservoir and canals in ways which will enhance recreation;
Farm management designed to minimise nutrient runoff and
leaching to groundwater so that downstream water quality is safe
for recreational activities;
Riparian management (including appropriate planting) in,
and downstream of, scheme areas designed to improve
environmental quality for recreationists;
Replacement of recreational facilities lost as a direct result of the
scheme. (Taylor, Fitzgerald, Perkins and Buckenham, 2007,
T. Hawker, personal communication).

Rafting on the Hurunui River
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7.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 recreational and amenity opportunity targets and other CWMS
targets. The 2010 targets focus on maintaining existing recreational and amenity opportunities. The targets from 2015 and beyond require specific
improvements to water quality and the availability of recreational opportunities in each CWMS zone. The development of environmental limits
requires explicit consideration of recreational needs.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
At least 80% of river bathing sites graded as suitable for contact recreation
A positive trend in the availability and/or quality of fresh water angling opportunities. An
increase in freshwater angler numbers (or catch rate) assessed over a 5 year average
A positive trend in the availability and/or quality of recreational opportunities in each zone

Kaitiakitanga
(Ch 3)
EcOSYSTEm hEaLTh
aNd bIOdIvErSITY 2015
TargETS:
Identified where
environmental flows are not
met or require change to
meet recreational outcomes
and implemented actions to
rectify.

Environmental
limits (Ch 12)

Natural character
of braided rivers
(Ch 5)
Ecosystem health
and biodiversity
(Ch 4)

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
A positive trend in the availability
and/or quality of fresh water
angling opportunities. An increase in
freshwater angler numbers (or catch
rate) assessed over a 5 year average

Indicators of national &
regional economies (Ch 11)

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
A positive trend in the availability and/or quality of fresh water angling opportunities. An increase
in freshwater angler numbers (or catch rate) assessed over a 5 year average
A positive trend in the availability and/or quality of recreational opportunities in each zone

7.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•

Information on location, extent and quality of water-related
recreational activities in Canterbury, and changes over time.

importAnt questions for committees And
stAkeholders to think About:

•

Understanding of what contributes to the essence and quality of
recreational activities.

•

Understanding about the economic importance of recreational
opportunity.

•

Understanding of the nature and extent of contemporary cultural
uses of waterways

•

cWMS ENvIrONmENT caNTErburY
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How will decision-making reflect local interests and those who
use Canterbury’s rivers for recreation?
How can water bodies be managed to provide for different
recreational needs?
How will zone and regional committees identify priorities for
recreational and amenity opportunities?
How can we ensure that recreational users understand key issues?
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7.9. Appendix: Supporting information for Recreational and
Amenity Opportunities
7.9.1. References and websites
Benn, J.L. (2009).
Canterbury marine resource.
Department of Conservation,
Canterbury Conservancy:
Christchurch.
CD-ROM.
Christchurch City Council
(2010-2011).
Active Canterbury Sport and
Recreation Guide. No 18,
Annual Edition. March 2010 –
March 2011.
Available at www.
activecanterbury.org.nz.
Department of Conservation
(2007).
The Recreation Opportunity
Spectrum – Application in the
Department of Conservation.
Department of Conservation
(2008).
Mountain Biking in
Canterbury. Brochure,
Canterbury Conservancy:
Christchurch. Available
at www.doc.govt.nz/
publications/parks-andrecreation/activities/
mountain-biking/mountainbiking-in-canterbury/.
Accessed 13 January 2011.
Department of Conservation
(2009).
Hakatere Conservation Park
Brochure. Available at www.
doc.govt.nz/publications/
parks-and-recreation/placesto-visit/canterbury/hakatereconservation-park-brochure/.
Accessed 2 December 2010

Department of Conservation
(2010).
Ō Tū Wharekai Recreation
Plan. Ashburton lakes and
upper Rangitata River.
Available at www.doc.govt.
nz/publications/about-doc/
role/policies-and-plans/
operational-plans/o-tuwharekai-recreation-plan/.
Accessed December 2010.
Environment Canterbury
Regional Council (2009).
Draft Canterbury Water
Management Strategy Report
on Submissions.
Environment Canterbury:
Christchurch.
Envirohistory NZ (2010).
Eels and eeling in our
environmental (and cultural)
history. Available at www.
envirohistorynz.wordpress.
com/2010/06/19/eels-andeeling-in-our-environmentaland-cultural-history/.
Accessed 13 January 2011.
Fish and Game (2011).
North Canterbury –
Fishing Access. Fish and
Game North Canterbury
Region website. www.
fishandgame.org.nz/Site/
Regions/NorthCanterbury/
fishingAccess.aspx.
Accessed 14 January 2011.
Jamieson, D., Bonnett, M.,
Jellyman, D., and Unwin, M.
(2007).
Fish screening: good practice
guidelines for Canterbury.
NIWA client report CHC2007092.
Prepared for Fish Screen Working
Party: Environment Canterbury,

Fish and Game New Zealand,
Irrigation New Zealand and
Department of Conservation.
Jellyman, D.J. and Greynoth,
E. (1994).
Headwater trout fisheries in
New Zealand.
New Zealand Freshwater
Research Report No. 12.
Jellyman, D.J., Unwin, M.J.,
and James, G.D. (2003).
Anglers’ perceptions of
the status of New Zealand
lowland rivers and their trout
fisheries.
Technical Report 122.
Kingett Mitchell Ltd (2006).
Central Plains Water
Enhancement Scheme: Effects
of Construction, Damming,
Diversion and Water Use on
Fish and Recreation.
Prepared on behalf of URS:
Christchurch.
MacKinlay, D. (2009).
Letter to New Zealand Fish
and Game, North Canterbury
Region.
Senior Enhancement Biologist,
Fisheries and Oceans Canada.
Ministry for the Environment
(2003).
New Zealand Microbiological
Water Quality Guidelines.
ME474.
Available at www.mfe.govt.nz.
Ministry for the Environment
(2004).
Water Bodies of National
Importance. Potential Water
Bodies of National Importance
for Recreation Value. ME 559:
Wellington.
Available at www.mfe.govt.nz.

Ministry of Fisheries (2008).
New Zealand shortfin and
longfin eels. Information
for recreational fishers.
Available at www.fish.govt.
nz/en-nz/Recreational/
Most+Popular+Species/Eels/
default.htm.
Accessed 17 January 2011.
Ministry of Tourism (2004).
Waters of National
Importance for Tourism.
Wellington.
Available at www.
tourismresearch.govt.nz.
North Canterbury Fish and
Game (2010).
A fisheries overview of the
Hurunui Waiau Zone.
Resource document prepared for
Hurunui-Waiau Zone Committee,
Canterbury Water Management
Strategy.
North Canterbury Fish and
Game (2007/08).
Salmon Management Report
North Canterbury Region.
Redeker, M. (2010).
New Zealand Freshwater Fish:
A Forgotten Taonga? The Need
for Fish Passage.
In Water, The official journal of
Water New Zealand. Issue 166.
Rob Greenaway & Associates
(2009).
Hurunui Water Project –
Recreation Assessment of
Effects.
Available at www.greenaway.
co.nz.
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South Canterbury/Waitaki
Eel Management Committee
(1999).
South Canterbury/Waitaki Eel
Management Plan.
Taylor, M.J. (2002).
The National Inanga
Spawning Database: trends
and implications for spawning
site management.
Science for Conservation 188.
Wellington.

Taylor, N., Fitzgerald, G.,
Perkins, H., and Buckenham,
B. (2007).
Central Plains Water
Enhancement Scheme. Social
Impact Assessment.
Prepared for URS/Central Plains
Water Trust: Christchurch.

Walrond, C. (2009).
Whitebait and whitebaiting.
Te Ara - the Encyclopedia
of New Zealand, updated
1-Mar-09.
www.TeAra.govt.nz/en/
whitebait-and-whitebaiting.

URS Ltd (2006).
Plains Water Enhancement
Scheme: Assessment of
Environmental Effects
for Resource Consent
Applications to Canterbury
Regional Council.
Prepared for Central Plains Water
Trust: Christchurch.

Useful websites
Christchurch City Council
www.ccc.govt.nz/
cityleisure/recreationsport/
sportsrecreationguide
Department of Conservation
www.doc.govt.nz/parks-andrecreation/activity-finder
Fish and Game New Zealand
www.fishandgame.org.nz/
Ministry of Fisheries
www.fish.govt.nz/en-nz/
Recreational/default.htm
NIWA fish database
www.niwa.co.nz/our-services/
databases/freshwater-fishdatabase

7.9.2. New Zealand recreation studies
Table 14: NZ national and regional-level recreation studies.
1981

New Zealand Recreational River Survey
Egarr and Egarr 1981

1982

National Inventory of Wild and Scenic Rivers [Published 1984]
National Water and Soil Conservation Authority

1986

A list of rivers and lakes deserving inclusion in a Schedule of Protected Waters
Protected Waters Assessment Committee

1987

Wetlands of national importance to fisheries.
Freshwater Fisheries Centre, Christchurch. Freshwater Fisheries Report No. 90.

1980s

New Zealand Freshwater Fisheries Reports

1994/96

National Angler Surveys
Completed for Fish and Game by NIWA

2000/01
2007/08

Water-bodies of National Importance for Recreation & Waters of National Importance for Tourism
Ministry for the Environment & Ministry of Tourism
Inventory of Recreational Values of the Rivers and Lakes in Canterbury
Sutherland-Downing and Elley (Environment Canterbury)
2004

Inventory of In-stream Values of the Rivers and Lakes in Canterbury
Daly (Environment Canterbury)
Proposed Canterbury Natural Resources Regional Plan ‘natural state rivers’
Environment Canterbury
Recreation Strategy for Canterbury Conservancy
Department of Conservation

2008

New Zealand Recreational River Use Study
Galloway, S. 2008. New Zealand Recreational River Use Study: Specialization, Motivation and Site
Preference. School of Physical Education University of Otago.

2006 (continuous updates)

Canterbury Conservancy Intrinsic Values Catchment Reports
Department of Conservation
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7.9.3. ROS – Recreation Opportunity Spectrum
(Department of Conservation)
The six recreation opportunity types are:

•

•

•

•

•

•

Urban/Urban Fringe – Inside or near urban areas, typically
include historic or cultural site. Accessible for people of most
ages and abilities. Suitable for activities with large or small groups
and solitude in some cases.
Rural – Remnant native forest, wetlands, marine reserves and
historic sites in areas dominated by farmland and plantation
forest. Access via sealed and unsealed roads. Suitable for
activities with large or small groups and solitude in some cases.
Front-country – Majority of ‘park’ visits, typically small areas
scattered within or on periphery of large relatively natural areas.
Often focused on a particular attraction. Readily accessible,
usually via sealed roads or scheduled ferry/air services. Suitable
for activities with large or small groups and solitude in some cases.
Backcountry – Large scale natural settings generally accessed
first through Front-country. Includes popular walks and tramps.
People will have travelled some distance to reach these settings.
Accessible by gravel roads, 4wd tracks, water or air. Backcountry
walk-in is focused beyond motorised access. Visitors typically
desire time away from other groups, and in some cases, solitude.
Remote – Catchments beyond the backcountry zone, forming the
wild lands in the interior of large protected areas, with basic lowuse tracks, marked routes and huts. Typically 5+ hours of travel
from front-country. Reasonable expectation of isolation from
sights, sounds and activities of other people
Wilderness – Gazetted wilderness or lake natural areas with no
facilities, or surrounded by remote zones. Accessibility is through
backcountry and remote areas. Visitors expect complete isolation
from sights, sounds, and activities of other people.

7.9.4. Hakatere Conservation Park
The Hakatere Conservation Park, inland from Ashburton, covers
nearly 60,000 hectares of rugged mountain country, tussocklands,
beech forest and sparkling clear rivers and lakes between the Rakaia
and Rangitata Rivers.
The Heron basin, Ashburton Lakes and upper Rangitata are recognised
as outstanding landscapes. The lakes provide for extensive recreation
including wind surfing, sailing, bird watching, kayaking and swimming,
and provide a regionally-significant sports fishery. The wider area
provides for skiing, climbing, game-bird and big game hunting,
mountain-biking and walking, including the Mt Somers Track and Te
Araroa – a walking trail from Cape Reinga to Bluff.

7.9.5. Water bodies of national importance
for recreation
Several government agencies have listed water bodies of national
importance. These were done on a national scale, and there will be
many other waterbodies within regions that are also considered by
others as nationally important.
Ministry for the Environment’s Potential Water Bodies of National
Importance for recreation value
The objective of MfE’s ‘Water Bodies of National Importance’ project
is to ensure appropriate recognition and protection of nationally
important values in the management of New Zealand’s water bodies.
For recreation in Canterbury, the following rivers, lakes and wetlands
have been identified:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Clarence River
Waiau
Hurunui River
Ashley River/Rakahuri
Waimakariri River
Avon River/Ōtākaro
Lake Ellesmere and wetlands
Lake Coleridge
Rakaia and tributaries
Rangitata River & headwaters
Lake Tekapo
Wolds wetland
Ahuriri River
Opihi River
Lake Benmore
Lake Aviemore
Waitaki River (includes Lower Waitaki).

(Ministry for the Environment 2004).
The list includes a number of waterbodies that have been artificially
constructed or have been modified from their natural state,
providing highly valued sites for recreation and holidays. It must be
acknowledged, however, that Ngāi Tahu may struggle to accord rivers
the status of national and regional significance. Cultural significance is
accorded by whānau and hapū and is typically based on a waterway’s
eco-cultural attributes and the ongoing contribution of those
attributes to the health and wellbeing of whānau and hapū.
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Ministry of Tourism’s assessment of waters of
national importance for tourism
Christchurch was ranked the sixth most popular destination, for
international visitors, in which to undertake freshwater associated
activities. Jet boating was the most popular activity, with swimming,
scenic cruises, and punting on the Avon also popular. Water
bodies identified for ‘Christchurch’ (pre-quakes) that are nationally
important for tourism include:

•
•
•
•

7.9.6. Distribution of Canterbury’s fish
species
Species distribution maps produced from records (●) extracted from
the New Zealand Freshwater Fish Database on 5 January 2011 (Data
provided by Department of Conservation, January 2011).

The Avon River/Ōtākaro (punting),
The Waimakariri River (jet boating and kayaking),
The Rangitata River (white water rafting and kayaking)
The Rakaia River (jet boating, swimming and fishing).

Hanmer Springs was ranked seventh, with water bodies of
importance including:

•
•
•
•
•
•

Hanmer River,
Waiau River (jet boating, white water rafting, kayaking and
fishing)
Percival River
Pahau River
The Hurunui Lakes

Figure 16: Trout and salmon (rainbow trout
Oncorhynchus mykiss, sockeye salmon Oncorhynchus
nerka, Chinook salmon Oncorhynchus tshawytscha,
Unidentified salmonid Salmo spp., Atlantic salmon
Salmo salar, and brown trout Salmo trutta).

The Clarence River (kayaking and fishing).

The report also identifies water bodies of scenic value in Canterbury,
including Lake Coleridge, Lake Tekapo, Lake Pukaki, Lake Pearson,
and Lake Ohau. (Ministry of Tourism 2004).

Department of Conservation Intrinsic Values
Reports
The Department of Conservation is in the process of compiling
intrinsic values reports for Canterbury catchments, including
recreational values. These reports draw on a number of studies
done over the years, and describe recreational values for specific
rivers and catchments, many of which are ranked as ‘significant’ or
‘internationally significant”.
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Figure 17: Most important river mouths for whitebait, salmon
fishing and coastal species in Canterbury (Benn 2009).
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Table 15: Whitebaiting in Canterbury river catchments.
Department of Conservation (Unpublished DoC. January 2011).

Catchment

Whitebaiting undertaken in the
wider catchment

Whitebaiting undertaken at the mouth
of this catchment

Upper Clarence River

N

In Nelson/Marlborough area

Conway River

N Shingle barrier usually

Waiau River

N

Y

Hurunui River

N

Y

Motunau River

Maybe up to 500m upstream

Y

Waipara River

N

N shingle barrier usually, if its open people will fish it

Ashley (Rakakuri) River

Y

Y

Waimakariri River

Y

Y

Avon/Heathcote Rivers

Y

Y

Banks Peninsula Streams

Y

Y

Lake Ellesmere

N

Y when open

Lake Forsyth

N

N unless open

Rakaia River

N

Y

Ashburton River/Hakatere

Y

Y within 1 km on mouth

Hinds River

N

? on beach berm only possibly

Rangitata River

Y

Y

Orari River

Y

Y

Opihi River

Y

Y

Washdyke Lagoon

N

Y Washdyke creek mouth only

Taitarakihi Creek

N

N only open to sea at times

Pig Hunting Creek

N

N blocked by beach berm

Pareora River

N

Y when open mouth, within 100m

Makikihi River

N

N mainly dry water running under gravels

Saltwater Creek

N

Y

Waihao River

Y

Y

Waitaki

Y

Y

Whitebait/Inanga
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7.9.7. Fish passes
Fish passes
Canterbury rivers with intakes to irrigation and stock water systems
are habitats for a wide range of fish species including introduced
sport fish such as Chinook salmon and trout, and a diverse range of
indigenous species.
Many of these species are diadromous: they migrate between
freshwater and marine habitats as part of their life cycle. This
behaviour makes them potentially vulnerable to being caught up
in water intakes, especially when their life cycle involves lengthy
migrations up or down river. Fish are at risk of being forced into
intakes that can lead either to their death (e.g. in pumps, turbines or
irrigation systems) or to habitat that is unfavourable for completing
their lifecycles (e.g. canals, irrigation channels or farm drains). Fish
populations are also highly dependent on the characteristics of their
habitats and the connectivity between them, for reproduction, food,
shelter and growth of juveniles.

7.9.8. Summary of Canterbury acclimatised
fisheries reports

•

•

•

In response to concerns about effect of losses of fish to irrigation
intakes, fish screens have been used since the 1980s. Recent work
in Canterbury has identified best practice guidelines for fish screens
(Jamieson et al. 2007). It has been suggested that the limited number
of New Zealand guidelines fall short in stipulating hydraulic and
geometric requirements for successful fish passage, and more work
is needed in this area. Some suggest that nature-like fishways are
more aesthetically acceptable and more appropriate in river/stream
restorations (Redeker 2010).

•

The opportunity in New Zealand to catch large wild trout (>10
lbs or 4.5 kg, called “trophy fish”) in the clear upper reaches of
scenic and often remote back-country rivers (called “headwater
fisheries”) appears to be unique worldwide. A 1994 study found
a large proportion of these rivers in the South Island, many in
Canterbury (Jellyman and Graynoth 1994).
A 2003 NIWA study of anglers’ perceptions of the status of
New Zealand lowland rivers and their trout fisheries found that
nationwide, there was a strong consensus that angling quality had
declined over up to 70 years of record. In their written comments,
anglers described declining water quality in North Canterbury,
and low flows in South Canterbury as factors that have led to
changes in angling quality (Jellyman, Unwin and James 2003).
The North Canterbury Fish & Game Council has prepared a
summary of the sports fishery and research that has been
undertaken in the Hurunui Waiau Zone. Information has been
collected through National Angler Surveys, Drift Dives (to monitor
trout numbers), an inventory of significant salmon spawning
sites, and other studies and research. 1978/79 and 1982 angling
surveys found that the Hurunui River was highly valued for both
trout and salmon fishing, and the upper reaches were highly rated
for “scenic beauty” and “feelings of peace and solitude”. Angling
was also closely associated with other recreational activities such
as camping, picnicking, swimming, tramping and shooting (North
Canterbury Fish and Game, 2010).
The North Canterbury Region Fish and Game Annual Salmon
report (2007/08) shows that in 2006, salmon anglers
experienced the best returns since 1997. The standout wild
spawning streams were the Poulter River and Manuka Point
Stream (Rakaia River) with the highest returns on record. The
report notes that preserving the pristine state of spawning
streams is critical to the ongoing sustainability of national
significant salmon fisheries.

Kayaking on Lake Aviemore
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7.9.9. Example of recreational & amenity
opportunities: tramping in the Hurunui
The upper Hurunui catchment is in an area readily accessible yet still
offering a remote experience in a largely natural landscape. It is highly
valued by trampers. Harpers Pass at the head of the North Branch of
the Hurunui saw the first crossing of the Southern Alps and the South
Island by a European in 1857 when Leonard Harper crossed it with
four Māori guides. The pass had long been a route taken by Māori
seeking pounamu from the West Coast and was also used by gold
prospectors and others seeking their fortunes on the goldfields. The
pass is comparatively low and for this reason is a popular tramping
route of moderate difficulty to and from the West Coast.
About 70 years ago the then Government Physical Welfare
Department developed a tramping track up the Hurunui and over
Harpers Pass, with several huts. The track was completed in 1940.
Lake Sumner itself has long impressed visitors with its tranquil beauty.
Sir Julius von Haast was among the first to praise it. The outlet of the
lake, in particular, overlooks almost wholly natural landscapes. The
rugged bush covered slopes of Mt Longfellow rise dramatically from
the water and at the far end Mac’s Knob is framed by the slopes of
further ranges.

7.9.10. Microbiological Water Quality
Guidelines for Marine and Freshwater
Recreational Areas

•

•

The Microbiological Water Quality Guidelines for Marine and
Freshwater Recreational Areas (June 2003) cover the methods
for monitoring and reporting on the public health risk associated
with microbiological contamination in recreational water [Ministry
for the Environment and the Ministry of Health 2003].
Water samples are tested for the concentration of Escherichia
coli (E.coli) bacteria, which indicates the presence of faecal
material and disease-causing micro-organisms in fresh water.
Water is considered unsuitable for swimming once levels of E.coli
exceed 550 E.coli per 100 millilitres.

Important aspects for trampers include:

•
•
•

•
•

•

•

Tracks which traverse bush edges linked with a series of small
beaches, giving extensive and attractive views across water to the
mountains beyond.
The catchment is relatively gentle terrain compared to the Alps
further south and offers a wide range of back-country recreation
suitable for people of all ages and abilities.
The middle section of the upper Hurunui is a visually exciting
gateway to the lakes upstream. Competent trampers ford this
section of the river to reach the Hooligan Range which provides
an interesting high level circuit.
Attractive side valleys that give access to high viewpoints on the
ranges. High level traverses of these ranges can be completed by
trampers of moderate fitness.
The South Hurunui and North Esk rivers form the southern part of
the catchment. This area provides more remote tramping and it is
possible to use several sub-alpine passes to cross to the eastern
section of Arthurs Pass National Park. In mid catchment smaller
lakes such as Lake Taylor, Lake Mason and Loch Katrine make a
delightful patchwork and it is possible to move from one to the
other over low saddles.
The Mandamus and Glencoe catchments form a largely natural
montane basin bounded by the Organs and Te Koa Ranges. This
basin has significant natural, scenic and amenity value and is used
extensively for tramping including a low key commercial walk
which offers less experienced parties the opportunity to walk on a
marked track with accommodation and gear transport provided.
The “Upper Hurunui” is unique in terms of the Canterbury region.
The catchments have a special combination of natural and public
amenity values that give it over-riding national importance as
well. The upper Hurunui River in its present natural state is the
thread that links the districts wider values and Lake Sumner is the
focus of these.
Climbers descending off Mt Speight
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Water use efficiency
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KEY POINTS

•
•
•

Improving water use efficiency is fundamental to the CWMS.
Any ‘new’ water that becomes available must be used
efficiently from the outset.
Efficiency gains need to be system-wide and integrated –
between both water and energy sectors, and in rural and
urban areas.
Water use efficiency gains need to occur for both the
use and supply sides, and be subject to a continuous
improvement concept. This will involve improved
understanding of availability, supply options and use
patterns at the individual, catchment and regional scale.

•

KEY POINTS

8.1. Key points in this chapter

•
•

Benefits of achieving water use efficiency include cost
savings, improved environmental outcomes, creation of ‘new
water’, and reduction in nutrient losses (both run-off and
leaching). There are also costs in achieving efficiencies and
these must be balanced with efficiency gains.
Water use efficiency is interlinked with reliability of supply
– having certainty of supply means that users will only use
what they need.
Improvements are already occurring, and will need to
continue to occur.

8.2. Matters raised in CWMS consultation
A substantial number of stakeholders and community members have emphasised the importance of improved water use efficiency in the public
engagement phases of the water management strategy (Environment Canterbury 2009 and Open Strategy 2009). Many submitters to the CWMS
(2009) commented on the need for effective and efficient management of water including monitoring and metering requirements and research to
meet demand management. Submitters call for improvements to efficiency of water use including reticulation, use of grey water, recycling sewage,
domestic rain-water tanks, irrigation systems, domestic water use, and metering. Submitters also recognise that further research, education and
support are needed in order to reach efficiency goals.

8.3. Why is water use efficiency important?
Water use efficiency is about using water-saving activities and
technologies to conserve our precious water resources. Efficient
use of water can be brought about by behavioural, operational,
equipment and infrastructure changes and can save homeowners,
industries, businesses and farmers money on their water and energy
bills. All of these groups need to use water more efficiently.
The over-arching benefit of efficient water use is to make a scarce
resource go further and to create the least possible disruption to
the environment for the greatest gain. Efficiency gains can occur
at an individual property scale, at the irrigation scheme or delivery
system scale, or at the catchment scale. Water use efficiency must be
addressed in context of the other targets because some actions that
improve water use efficiency can be detrimental to energy efficiency
and biodiversity targets. In the water use efficiency targets there is
a concentration on irrigation water use, but there are also targets
for community water supplies and other uses. Benefits of water use
efficiency are as follows.

8.3.1. Benefits possible on-farm and within
irrigation schemes

•
•
•
•
•

Savings in operating costs for farmers who can reduce pumping costs;
Improved environmental performance of irrigation systems;
Demonstration of environmental responsibility – social licence
to operate;
Allows water resource to go further, for example, elsewhere on
farm and/or to restore river flows and groundwater recharge;
Potential for a greater area to be irrigated with a given volume
of water.
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8.3.2. Benefits possible at the catchment scale

•
•
•
•

•

Water savings made through reduction in consumption for town
and city supplies (domestic and commercial/industrial use);

•

Less stress on water resources;
Less demand on energy infrastructure (through reducing pumping)
Cumulative effects of on-farm and in-scheme savings may
reduce the extent to which investment is needed in water
storage facilities, with their inherent environmental and social
impacts and high capital costs. However, development of water
infrastructure must go hand-in-hand with efficiency gains. Large
scale water storage will enable more effective and efficient
water use by providing a high degree of reliability (Hume &
McGimpsey 2009);

•

Reduces total amount of nutrient leaching into groundwater. This
may improve the availability of safe drinking water from shallow
groundwater. Shallow groundwater also contributes to the quality
of surface waters, particularly in lowland areas.
Reduces total amount of nutrient run-off (discharges) to surface
water, which contributes to the quality of surface waters.

In summary, using water more efficiently can have major
environmental, public health, and economic benefits by helping to
improve water quality, maintain aquatic ecosystems, and protect
drinking water sources. Addressing efficiency at all these levels will
need to take place in an integrated way. It is acknowledged that the
scope for making efficiency gains is not evenly distributed across the
region (Canterbury Mayoral Forum 2009).

A less expensive option – for ‘new water’ the costs of combining
water storage with greater efficiency will probably be lower than
the costs of just building storage;

8.4. The current Canterbury context: How efficient are
we already?
Having a good understanding of water use will enable better
decisions about regional and catchment water allocation. It will also
assist individual water users in the design and operation of their
water infrastructure and production systems (Ford et al 2009). The
answer to the question ‘how efficient is our water use in Canterbury?’
is still being worked on – rural water use data are only starting to be
collected. As will be described in section 8.6 (work in progress), with
national regulations, work is underway to measure and report on
water takes across the country. The box below shows some statistics
for Christchurch water use.

Industrial use: 25% of Christchurch water use
between 2000 and 2005
Water is a necessary input to many production processes in
Christchurch. Industrial water use accounts for approximately 14.0
million cubic metres (m3)/year (1 m3 = 1000 litres). The main users in
the local industrial sector involve the processing of leather and wool,
meat and poultry, fruit and vegetables, seafood, soft drinks, beer, cereal
food, milk, fertilizers, organic chemicals and the rubber tyre industry.

Figure 18: Christchurch City Water Demand
(Christchurch City Council 2008).

Residential use: 57% of Christchurch water use
between 2000 and 2005

Table 16: Christchurch City water statistics.
Population served

320,000 people

Annual quantity of water
pumped

50,000,000 m3 = 50,000,000 t

Average daily consumption

450 L/person

Maximum daily consumption

1000 L/person

Minimum daily consumption

200 L/person

Number of pumping stations

54

Christchurch City Council (2008), ‘Target Sustainability’. Target
Water Business Guide. Available at www.targetsustainability.co.nz
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8.5. Key issue: how can we maintain and achieve further
efficient water use?
•

The CWMS target goals start with (by 2010) no decline in efficiency
of water use and the promotion of benchmarks for reasonable
and efficient use of water in irrigation, and progress to, by 2040,
implementation of best practice water use on all irrigation,
stockwater and industrial/commercial water use in Canterbury and
reduced water used for community water supply by 20% compared
with that used in 2010 (Canterbury Mayoral Forum 2009). The
Strategy will set the efficiency targets and the boundaries within
which implementation programmes must aim to operate in the future.
‘Water use efficiency’ targets are closely related to other targets.
The Land and Water Forum report (2010) identified three aspects that
fit within the concept of ‘efficient use of water’:

•

•

•

Technical efficiency – the amount (say, %) of water beneficially
used in relation to that taken. This relates to the performance of
a water use system, including avoiding water wastage. Technical
efficiency is the primary focus of the CWMS water use
efficiency targets.
Allocative/economic efficiency – relates to water uses
resulting in the optimum outcome for both the environment and
community. Water is allocated to the use which has the highest
value to society.
Dynamic efficiency – relates to the use of water adjusting over
time, in order to maintain or achieve allocative efficiency.

Across these different types of efficiency, different tools for improving
water-use efficiency include:
More effective day-to-day management of water on-farm

•
•
•
•
•
•

Monitoring water use and use of this data in decision-making
Use of soil moisture and temperature monitoring,
especially in Spring and Autumn (‘shoulder seasons’) when
evapotranspiration is low, and plants are growing more slowly
Regular maintenance, including fixing leaks quickly, checking
pressures to ensure pumps and checking and clearing
blocked spray nozzles
Regular evaluation of irrigation system, including application
depths, application uniformity, equipment performance
Improved skills and knowledge in use of technologies such as
soil moisture and water use monitoring, and interpretation
and application of data
Minimising runoff and drainage through the soil profile.

Installing efficient farming systems

•
•

New or upgraded systems designed for specific soils, crops,
water supply etc
New systems able to supply smaller amounts of water, more
frequently (‘just in time’ vs. ‘just in case’). There are questions
around how much stored water is necessary to give farmers
the confidence to adopt a “just in time” approach. Capital
and operating costs taken into account

•

Application rate and quantity at all points in the system
matching soil infiltration rates and holding capacity without
ponding, runoff or drainage through the soil profile
Reticulation – Improving the efficiency of reticulation in
water delivery schemes e.g. from open channel distribution
to a piped network can reduce evapotransipration, seepage
and operation losses as well as improved land use, energy
savings and water quality benefits through reduced risk of
contaminants (The Ritso Society 2007);

Energy efficiency (see Chapter 10: Energy security and efficiency).
The cost of reticulating or pumping water from the ground is a major
consideration in efficiency and cost;
Catchment scale allocation of groundwater and surface
water resources;
Regulatory options

•

Limits set on annual volumes of water available to schemes
or individual consent holders will require efficient water use
throughout the season;

Industrial, commercial and community water use efficiency
The CWMS targets aim for best practice water use for industrial
and commercial businesses and reduced water use by community
water supplies. Urban water savings can result in cost savings for
businesses and the creation of a competitive advantage by becoming
a leader in sustainable practice.
Water savings are possible in offices, kitchens, toilets and showers,
gardens, and factories in a variety of ways including:

•
•
•
•
•
•
•
•

Measuring water use
Educating staff on water conservation methods
Installing signs, water efficient appliances and water saving nozzles
Reporting and fixing leaking taps and appliances
Purchasing appliances with high WELS (NZ Water Efficiency
Labelling Scheme) ratings
Insulating hot water pipes
Collecting rainwater
Building water efficiency into new homes or businesses.
(Christchurch City Council 2008).
Useful websites for water use efficiency and conservation
are listed in Appendix 8.8.1.

Ongoing work is required and already taking place to further
investigate many of these options and their suitability for different
locations within the region (Canterbury Mayoral Forum 2009;
Fairweather, Austin and Hope 2003; Ford, Harris and Doak 2009).
The box on the following page describes particular aspects of water
use efficiency for the irrigation sector.
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Where water storage is proposed, public concern is often centred on
ensuring that efficiencies are achieved before storage decisions are made.
As described in section 9.6.3, the reliability provided by storage is part of
the efficiency equation, and parallel development (efficiency and storage)
will be important. In addition, efficiency will evolve through improved
practice, technology, economic performance etc.
While the importance of achieving water use efficiency is paramount to
the CWMS, there are also some costs that need further consideration and
discussion. These costs include:

•
•
•
•

Management costs (e.g. more decision-making by managers, more
staff training and supervision)
Capital costs (e.g. piping open channels, converting to spray
irrigation, buying additional technology, developing storage on- or
off-farm)
Labour costs (e.g. shifting manual move systems more frequently)
Operating costs (e.g. conversion from border dyke surface takes will
increase energy use).

Further discussion needs to take place about who is responsible for
these costs.

Irrigation efficiency
Defining and achieving water use “efficiency” is not straightforward,
particularly in relation to irrigation where water use varies with soil
type, crop type, and from month to month and year to year with
climate. Put simply, the irrigation sector must be able to use water
resources efficiently (with minimal losses and deterioration of water
quality) and effectively (with maximum productive output). It is these
principles, efficiency and effectiveness, that are encompassed by
the concept of water use efficiency (Fairweather, Austin and Hope
2003) for irrigation. Efficient irrigation depends on water use, energy
use, labour, and capital investment, and how those aspects relate to
production and profitability (McIndoe 2002).

Centre pivot application efficiency testing. Photo: Aqualinc Ltd

Irrigation efficiency
Percentage of water delivered to the field that is used beneficially
(long-term).
Application efficiency
Percentage of water delivered to the field that is retained in the
soil profile.
Distribution efficiency
Defined in terms of distribution uniformity, usually determined by
measuring the depth of water falling into cans during an irrigation
event and analysing variation of water depths. (Aqualinc 2006).
Within the irrigation sector, efficiencies will need to be achieved in a
variety of ways, from ‘static implementation’ such as the replacement
of border dyke irrigation by spray irrigation, piped reticulation,
and through to ‘dynamic efficiencies’, achieved through effective
management in the use of water, including enabling water to easily
move to its highest value use. The combination is what is important in
achieving overall efficiency improvement.
Key drivers of irrigation efficiency include profitability, maintaining
access to markets and to water, change of land ownership,
environmental effects, environmental pressure, and the cost of water
(McIndoe 2002).
Centre pivot application efficiency testing. Photo: Aqualinc Ltd
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8.6. Work in progress
Efficiency improvements are already occurring and will need to continue throughout Canterbury, at a variety of different scales in an integrated way
– individual property scale, scheme or delivery system scale, and catchment scale. Several organisations have initiated projects to examine recent
research and current knowledge about irrigation design and management, many of which have been funded through the MAF Sustainable Farming
Fund. Information from these projects has been presented in the form of handbooks, handouts, posters, websites and rural newspaper articles, and
are valuable reference sources for anyone involved in irrigation or irrigation related activities (Aqualinc 2006).
The example in the box below shows an example of progress already being made towards achieving water use efficiencies.

Making irrigation go further
The setting
Stu and Gayle Litchfield own a 180 hectare dairy farm in Dunsandel,
with 50% Chertsey soils and 50% Lismore soils. The Litchfields milk
650 cows, producing 1800 kg/hectare milk solids. Average rainfall
is 650 mm, and the farm is irrigated by three Briggs roto-rainers on
an 11-day rotation. Water is sourced from two groundwater bores
on the property. “If we are all smarter about using water, we will be
better able to share what we have around and make the best use of
it” says Stu. The Litchfields have been part of a series of Sustainable
Farming Fund case studies project called ‘Adapting to a drier
environment by improving irrigation practices’, that can be found at
www.maf.govt.nz/climatechange.
Investing in irrigation
The Litchfields have recently invested in Aquaflex soil moisture
and temperature monitoring, which uploads continuous readings
to the farm computer. With existing knowledge of the farm’s soil
properties, they can use the soil moisture and temperature data to
determine when to irrigate, and maximise the pasture produced
per unit of water. The three roto-rainers were fitted with automatic
cutoffs to ensure that they shut down at the end of each run. This
was a one-off cost of $3,000 each.
Savings
Part-way through the project, potential savings were estimated at
145 500 cubic meters of water per year, and $10,000 per year in
electricity charges. Actual electricity savings were $19,000. These
savings were achieved through:
- Ensuring that as irrigators finish their runs, the variable-speed
pump picks up the increase in pressure and shuts the smaller pump
off to save power. When the next irrigator finishes, the pump cuts
itself down to half power and then shuts off altogether once the
third irrigator finishes.

•
•
•

Using soil moisture monitoring to help determine irrigation
timing to minimise water use and maximise pasture production.
Shortening irrigation runs by 10 m to avoid watering lanes,
resulting in further water and electricity savings as well as
helping to avoid soil erosion problems.
Lowering the mainline pressure to the irrigators therefore
reducing total energy use.
(Lee 2009 and Ministry of Agriculture and Forestry 2010)
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8.6.1. Water metering
Resource Management (Measurement and Reporting of Water Takes) Regulations 2010
“We cannot manage what we don’t measure”
There are around 20,000 consented water takes in New Zealand. About
three-quarters are for irrigation. Currently most water abstractions in
New Zealand are not being measured. The regulations aim to ensure
that 92% of takes are measured by 2012 and 98% by 2016.
The Regulations will:

•
•
•
•

Ensure consistent measuring & reporting of actual water taken at
national, regional & catchment levels
Enable water users and regulators to easily determine compliance
with water take consents
Improve allocative efficiency through accurate measurement of
water abstracted for consumptive uses
Ensure the comprehensive uptake of water measuring in a cost
effective and timely way.

The regulations apply to holders of fresh-water permits (resource
consents) that allow water to be taken at a rate of 5 litres per second
or greater. Transitional provisions provide a lead-in time for holders of
consents granted before 10 November 2010.
The regulations will be monitored and enforced by regional councils.
Minimum requirements include how records are kept, specific water
measuring device or system requirements including accuracy of
measurement, verification and reporting requirements.
A Water Measurement and Reporting Industry Accreditation Program
has been championed by Irrigation NZ to give permit holders greater
certainty that service providers will deliver services that comply with
the regulations.
The program includes:

•
•
•
•
•
•

Industry Guidelines for the Measurement and Report of Water
Takes (to guide both permit holders and service providers)

8.6.2. On-farm storage
Since 2000, approximately 160 on-farm storage dams have been
installed on Canterbury farms. Their prime purpose is to improve
irrigation scheduling and to enable the use of more efficient spray
irrigation technology (Hume & McGimpsey 2009), so that water can
be applied ‘exactly when needed and in the quantity needed’ instead
of ‘in case it might be needed’ and to facilitate the introduction of
more efficient technology. More work is needed to determine how
these dams contribute to achieving efficiency of water use and
assessments of costs and benefits (personal communication, John
Young, Environment Canterbury). It is unlikely that on-farm storage
will be large enough to provide medium-long term reliability.

8.6.3. Models, benchmarks and case-studies
Best practice or best management guidelines for irrigation efficiency
are not a new idea for Canterbury. Two reports for MAF policy as
far back as 1997 and 1998 (Greer 1998, Lincoln Environmental 1997)
describe guidelines for new system design, pre-season checks,
irrigation strategies, reviewing performance at the end of the season,
and indicators of sustainable irrigated agriculture. A number of best
practice tools are currently under development, particularly by
Irrigation New Zealand, as shown in the box below. Several Australian
and US studies describe indicators for comparing performance of
irrigated agricultural systems; methods which may be applicable in
Canterbury. See for example Molden et al. (1998), Burt (2000), and
Malano and Burton (2001) in the references list (8.8.1). Appendix
8.8.2 describes some mini-case studies where efficiency gains are
being achieved in Canterbury (e.g. variable rate irrigation technology,
best practice farm management plans, the Morven Glenavy Irrigation
Scheme, and achievement of urban water use efficiencies).

A User Guide for Permit Holders
A Water Measurement and Reporting Industry
Accreditation Program
A Register of Certified Full Pipe (water meter) Installers
and Verifiers
A Register of Accredited Service Providers
Ability to make a complaint on an Accredited Service Providers
Performance.

Reliable water use data will present an excellent basis for better
planning of water resource use, and for using water to best advantage
in the future. (Ministry for the Environment 2010, and www.
irrigationnz.co.nz/irrigation-industry/water-measurement)
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Irrigation New Zealand – Best Practice for Irrigation
Irrigation NZ is in the process of developing a ‘complete
package’ for the NZ irrigation industry, aiming to:

•
•

Establish and encourage uptake of industry standards by the
service industries
Develop training packages and information resources for
irrigators to help improve their performance.

Documents and processes underway to help improve water-use
efficiency include:

•
•
•
•
•
•
•

INZ Design Code of Practice (minimum acceptable
design practices)
Certificate in Irrigation Design (training for irrigation designers)
INZ Farmers Guide to Design Code of Practices (design
specification guide including case-studies)
INZ Code of Practice for Installation of Irrigation Systems
[under development]
Certificate in Irrigation Installation (training for
irrigation installers)
INZ Irrigation New Zealand Knowledge Centre – a web portal
with key efficiency information and practical tools (www.
irrigationefficiency.co.nz/)

•
•
•
•
•

Certificate in Irrigation Evaluation (training for irrigation
system evaluators)
INZ Manual for on-farm irrigation practice
INZ Operator Training Courses & Resources [under development]
INZ Decision Support for Fish Screen Installations
[under development]
INZ ‘How to Guide’ for development of water user groups
[under development]

Collaborative Water Management for the Rakaia-Selwyn Zone
The Rakaia-Selwyn consent review process (600 consents, 50,000
ha) has created an opportunity to develop an innovative user group
based management system for the benefit of individual irrigators,
regulator and wider community. A Sustainable Farming Fund (MAF
and Irrigation NZ) project is underway to:

•
•
•

Implement an audited self management system
Develop a benchmarking system to set water use
efficiency targets
Identify future water management opportunities for RakaiaSelwyn Zone.

www.irrigationnz.co.nz

INZ Irrigation Evaluation Code of Practice (Bloomer 2006)
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8.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 water use efficiency targets and other CWMS targets. Establishing best
practice water use will be an ongoing process helped by the development of models and benchmarks and national regulations. Achieving efficient
use of water will be required for irrigation, stockwater, industrial/commercial and community water users.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Established and reported against a benchmark of current water use efficiency for irrigation,
community (potable, industrial and commercial) and stock water
60% of water used for irrigation is operating according to best practice water use.

Irrigated land
area (Ch 9)
EcOSYSTEm hEaLTh
aNd bIOdIvErSITY 2015
TargETS:
60% of water used for irrigation
is operating according to best
practice water use.

Environmental
limits (Ch 12)

Ecosystem health
and biodiversity
(Ch 4)

Indicators of
national & regional
economies (Ch 11)

Energy security &
efficiency
(Ch 10)

Drinking water
(Ch 6)

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
Established and reported against
a benchmark of current water
use efficiency for irrigation,
community (potable, industrial
and commercial) and stock water

8.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•
•
•

Understanding of reasonable water use over an irrigation season.
Water use as stock-water and drinking water, and urban water
use, and associated efficiency benchmarks.
Detailed (region-wide) information about climate and soils.
Information about where water is over-allocated on paper but not
in practice – preventing full utilisation.

importAnt questions for committees And
stAkeholders to think About:

•
•

What kinds of tools (including training) will be necessary to
achieve water use efficiency?
What kinds of incentives can we provide (including financial), and
at what levels (central, regional, industry, local)?

Understanding of land-management practices that use less water.
Understanding about how consents and allocation systems can
be reconfigured to make better use of water.
Need for water use data – Canterbury’s water use measurement
system is only just being developed.
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8.9. Appendix: Supporting information for Recreational
and Amenity Opportunities
8.9.1. References and websites
Aqualinc (2006).
Irrigation Efficiency Gaps
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New Zealand.
Report No L05264/2.
Bloomer, D.J. (2006).
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of Practice, Page Bloomer
Associates Ltd: Napier.
Burt, C. (2000).
Benchmarking Irrigation.
Concepts and Strategies.
Irrigation Training and Research
Center, California Polytechnic
State University.
Canterbury Mayoral Forum
(2009).
Canterbury Water
Management Strategy
– Strategic Framework –
November 2009.
With updated targets, provisional
July 2010.
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(2008).
Target Sustainability.
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Guide. Available at www.
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Accessed November 2010.
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Environment Canterbury:
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5. National Program for
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Irrigation%20Insights%20
efficiency%20PR030566.pdf.
Accessed 20 December 2010.
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(2009).
Water Storage for Agriculture.
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of Technical Groups, Volume 35,
Issue 1 (LD).
Land and Water Forum (2010).
Report of the Land and Water
Forum: A Fresh Start for Fresh
Water. Wellington. Available
at www.landandwater.org.nz.
Accessed 13 April 2011.

Lee, A. (2009).
Less power, water – but more
milk.
Dairy Exporter, June 2009.
Lincoln Environmental (1997).
Indicators of Sustainable
Irrigated Agriculture. MAF
Policy.
Draft Report No 2720/1.
Malano, H. and Burton,
M.(2001).
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Hawke’s Bay.
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Environmental.
Ministry for the Environment
(2010).
Measuring and reporting
water takes: An introduction
to the Resource Management
(Measurement and Reporting of
Water Takes) Regulations 2010.
Introductory leaflet.
Available at www.mfe.govt.nz/
publications/water/measuringand-reporting-water-takes/
index.html.

Molden, D., Sakthivadivel, R.,
Perry, C., de Fraiture, C., and
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Indicators for Comparing
Performance of Irrigated
Agricultural Systems.
International Water
Management Institute
Research Report 20.
Colombo: Sri Lanka.
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Summary of 2008 Stakeholder
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Systems.
Available at www.
canterburywater.org.nz/
downloads/2008workshop/
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The Ritso Society (2007).
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Open Channel Distribution of
Irrigation Water Supplies.
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under the Sustainable Farming
Fund.
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www.irrigationnz.co.nz
Irrigation Knowledge Centre
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water/wels-scheme/index.html
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further. Fact sheet – Adapting
to a Changing Climate: Case
Study 21.
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8.8.2. Specific examples of water use efficiency projects
Variable Rate Irrigation
Precision Irrigation Ltd has developed a ‘Variable Rate Irrigation (VRI)
system to control centre pivot and linear move irrigators, providing
total control of where water is applied beneath the irrigator.
The system runs on a farm PC and, based on farm maps (drawn
from GPS, aerial photography or Google EarthTM), uses remote
programming and monitoring to control every sprinkler on the
irrigator. Water is applied at varying rates only where necessary,
saving water and pumping costs.
VRI allows the irrigator to:

•
•
•
•
•
•
•
•

The farm plan is the on-farm component of the overall plan for
environmental management within the scheme. It covers six areas:

•
•
•
•

Meet the needs of high or low water use soil types;
Keep water off areas that do not need irrigating (e.g. across roads
or drains);

•

Change application depths over different crops or soil types;

•

Reduce nutrient runoff and leaching;
Decrease or eliminate watering in low and/or flooded areas;
Decrease power consumption;
Even out inaccuracies in distribution created where sprinkler
nozzles cannot apply the correct amount of water;
Use web-based irrigation recording and reporting.

More than 3000 pivot and lateral sprinkler systems have been
installed in NZ since 1997. The VRI developers estimate that 30-50%
of centre-pivot irrigators in NZ could be retrofitted with VRI to provide
immediate economic benefits to the farmer as well as water and
power savings. Source: Precision Irrigation’s award-winning poster
available at www.irrigationnz.co.nz/assets/Uploads/P.-I.-PosterStuA1.pdf

Morven Glenavy Ikawai (MGI) Irrigation Company
and farm management plans
As new irrigation schemes develop and land use intensifies, farmers
increasingly find themselves farming under the watchful eye of a
concerned community and an increasingly demanding market place.
Farmers need to demonstrate that their farming practices meet the
basic principles of sustainable farming: minimal leakage of water and
nutrients, negligible erosion, no persistent toxicities, control of pests,
diseases and weeds, and retention of biodiversity. Farm plans are a
good way of showing this.
MGI requires each water user to prepare and implement an
environmental farm plan relating to the irrigated land use on their
property. The plan demonstrates how they are actively managing
their use of natural resources in order to achieve high standards of
environmental management and optimise production from irrigation.
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Irrigation management (to use water efficiently, minimising runoff
and drainage)
Soils management (to maintain or improve the physical &
biological condition of our soil)
Nutrient management (to minimise nutrient losses to water while
managing soil fertility to optimise pasture & crop productivity)
Collected animal effluent management (to optimise the
productive benefits of animal effluent while taking all practical
steps to avoid contamination of ground and surface water)
Waterway and riparian management (to protect the waterways on
our farm)
Biodiversity and ecosystem management (to include
biodiversity & ecosystem management as an integral part of
our farm management).

Source: Morven Glenavy Ikawai Irrigation Ltd. Environmental Farm
Plan for Irrigated Land Use. Farm Plan Resources. Mulgor Ltd and The
AgriBusiness Group.

Target Sustainability – Christchurch City
Council
The City Council’s Target Sustainability initiative provides free support
to help Christchurch businesses become sustainable through
reducing waste and being energy and water efficient.
“One dripping tap can waste 2,000 litres of water per month.
Over 1 year this is equivalent to 28,000 glasses of water.
Each year local businesses use vast amounts of water daily
on essentials like production, catering and bathrooms. The
chances that you are using more water than you need to are
high. You could reduce this amount with minimal investment.
This would not only achieve cost savings, but also reduce your
water consumption”
… states the Target Sustainability website (www.targetsustainability.
co.nz).
Industrial use of water accounted for 25% of Christchurch water use
between 2000 and 2005.
Water savings result in cost savings and the creation of a competitive
advantage – making your business a leader in sustainable practice.
The website provides information on how to calculate water
consumption, complete a water audit, reduce flow speed of taps,
and installation of water efficient appliances and fittings. A number of
case-studies for different organisations are available as fact sheets on
the website.
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the impacts of increasing
irrigated land area?

Current context:
How much land
in Canterbury is
currently irrigated?
What is the potential
for further
irrigation?

cwms targets from 2010:

• Regional storage plan and zone implementation programmes
• More definite, location-specific knowledge on the potential for efficiency improvements
• Testing of infrastructure proposals against the fundamental principles
• Setting of environmental limits
• Refining of financial viability and funding mechanisms
• No reduction in irrigated land area in Canterbury or in overall reliability with each zone.
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KEY POINTS

•

•

•

Increasing irrigated land area and reliability of supply for
irrigators is a fundamental part of the CWMS, providing an
important national economic contribution, and an important
aspect of ‘future-proofing’ for climate change.
Increasing irrigated land needs to be achieved through
improved land use practice and water use efficiency as well
as through new infrastructure. A collaborative and parallel
approach is essential.
Impacts of increasing irrigated land have potential adverse
effects on other target areas. The challenge will involve
progressing development, managing for effects, and
continuing long-term planning.

•

KEY POINTS

9.1. Key points in this chapter

•
•

•

Social and cultural changes resulting from land-use change
need to be better understood and taken into account.
Work is underway (through strategic assessments) to test
some infrastructure proposals against the CWMS targets and
fundamental principles.
Irrigation scheme affordability depends on scheme viability,
on-farm contributions, and on the cost of water. Integrated
design is essential. The affordability of storage infrastructure
will also depend on inclusion of hydro-power.
Investment in infrastructure is a potential development
opportunity for Ngāi Tahu.

9.2. Matters raised in CWMS consultation
Submissions on the CWMS (Environment Canterbury 2009) show an
understanding about and recognition of the importance of irrigation
to Canterbury’s economy, with comments such as “irrigation does
increase the productivity of agricultural and horticultural land and is
essential for the region’s economic future”, and comments on the need
for “research in economics and management of irrigation practices
for generating more income and profit for our soils”. In voicing
concerns about impacts of further irrigation and associated land-use
intensification, some members of the public believe that more controls
are needed, for example “future water allocation and irrigation should
not be approved unless water quality standards and reliable supply
can be guaranteed now and in the future”, and “gravel soils should only
get a limited amount for irrigation”. Others note that it is “possible to
have recreation, irrigation and the environment living in harmony”.

A number of submitters highlight the importance of storage as a
possible solution to water management in the future. “Storage can
ensure that the maximum supply of surface water is available for
the economic growth of the region”. However, other submitters
oppose any further development of storage, highlighting the
significant environmental impacts of storage, and a “likely increase
in irrigation, intensive farming and water contamination”. There are
also concerns that storage will have adverse impacts on ecosystems
and biodiversity, on braided rivers, on Ngāi Tahu values and
kaitiakitanga, and on recreational opportunities. The preliminary
Strategic Assessments (described in 9.9.3) will go some way towards
investigating the costs and benefits of infrastructure options.
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9.3. Why is increasing irrigated land area important?
9.3.1. Economic benefits
Irrigation enables farmers to intensify their agricultural operations
and/or change to more productive land uses and therefore has the
potential to deliver significant long-term economic growth to New
Zealand (Hearnshaw and Cullen 2010). Primary production accounts
for over 70% of New Zealand’s exports. Improved reliability in the
supply of water to existing irrigated areas will also lead to an increase
in the value added by the regional economy. An additional 215,000
hectares of irrigated land in Canterbury would produce an increase of
over $1.5 billion in value added, and around $750 million in household
income each year (Canterbury Mayoral Forum 2009).
Chapter 11 (Regional and national economies) describes the
economic contribution that irrigation makes to Canterbury, through
higher production rates and GDP, increased exports, increased
economic activity in rural communities, processing and flow-on
outputs, and flow on effects to urban centres. In addition, a reliable
water supply to increase irrigated land area provides the ability to
produce consistent quantity and quality of produce, enables more
efficient water use, and helps to provide peace of mind and increased
land values for farmers.

9.3.2. Social, cultural and environmental
benefits
Irrigation can transform the land and landscape, and it can also
transform society. When irrigation was first discussed by the farming
community it was not envisaged that there would be land-use
change, just more intensive sheep and beef farming systems. Several
generations of New Zealand farmers viewed irrigation primarily as
an ‘insurance’ against a perverse climate rather than a production
management tool. It was not until sophisticated irrigation technology
developed, with spray and sprinkler systems, that the full potential of
water application came to be realised.
An increase in irrigated land area can provide important benefits
for rural communities, with flow on effects to the rest of the region
and nation. In a study on the Opuha Dam (enabling an increase in
irrigated land) in South Canterbury, business owners related an
increase in confidence and infrastructure, and better use of capacity
in downstream businesses. A significant proportion of farm direct
spending occurred in small centres and rural areas, likely to result in
more vibrant and sustainable rural areas.

farms (McClintock et al 2002). All of these social and community
issues need to be taken into consideration when planning for
increases in irrigated land area. See section 9.5.1 and thereafter for
more on the possible negative environmental effects of increases in
irrigated land area.

9.3.3. Protection from some climate change
effects
Climate change predictions show changes in natural water flows (in
rivers and aquifers) and agricultural water demand that are likely to
render current levels of groundwater use unsustainable. A recent
study of the Rangitata River catchment and irrigated area predicts,
in comparison to current flows, higher mean flows for 2040 (about
an 8% increase), increased or similar monthly mean flows for most
of the year, and reduced monthly mean flows in December and
January (reduced by 1-2 m3/s). Average annual irrigation water use
is projected to increase by about 6%, and water supply reliability
from surface water and groundwater sources is projected to reduce
(Aqualinc 2008b).
Using surface water for irrigation substantially mitigates the effects
of climate change on groundwater recharge (Aqualinc 2008b). Water
storage and/or augmentation will become increasingly important to
enable adaptation to expected decreased seasonal water availability
through climate change. A project is underway to assess the potential
impact of climate change on the region’s water resources (undertaken
by Environment Canterbury, Aqualinc Ltd and NIWA).

9.3.4. Benefits for soil structure and
composition
Irrigation benefits for soil structure and composition include
build-up of organic material, maintenance of soil moisture content
(reducing the erodability of the soil particles), and establishment and
maintenance of a productive vegetation cover. The design of efficient
irrigation systems that can be operated in conjunction with windbreak
shelters will further improve efficiency of water use and reduce the
risk of erosion.

Positive environmental effects of the dam include improvements to
the trout fishery, and improvements to flow resulting in benefits for
water quality and fewer river mouth closures. Storage dams can assist
with managing flows and mitigating adverse effects of abstraction.
The lake has provided important recreational and hunting
opportunities (Harris, Butcher and Smith 2006). The addition of new
farmers to rural communities have the potential to boost demand
for struggling services such as small schools and provide new life to
declining rural areas (McClintock et al 2002). Management of landuse and infrastructure can enable many of these positive effects to
take place.
In some cases, less positive changes may occur, including difficulties
with changing families and relationships in the district, differences
in ways of life and ways of farming, the need for farm workers,
contractors and small businesses to change their skills base, and
challenges created with absent farm owners or a move to corporate
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9.4. The current Canterbury context: How much land is
already irrigated?
Canterbury’s agricultural sector is increasingly reliant on the
use of water to increase productivity. In 2005, the total area
consented for surface water irrigation in Canterbury was estimated
at approximately 268,000 hectares, comprising 736 schemes
and 887 consents (Dommisse 2005). The Agricultural Production
Census 2007 of Statistics New Zealand records that the total area
in Canterbury equipped for irrigation amounts to 385,271 hectares,
which is 62.2% of the toal area in New Zealand equipped for
irrigation (Dalziel and Saunders 2009). By 2009, the estimated
irrigated area was 500,000 ha (Canterbury Mayoral Forum 2009).
Environment Canterbury has consented 600,000 ha for irrigation,
but some consented areas are not irrigated, and some land comes
under more than one consent. Figure 19 and Figure 20 show the
extent of irrigated areas across Canterbury.

Figure 19: Central Canterbury irrigation
areas from satellite imagery.

The Canterbury region now allocates 58% of total water allocated
in New Zealand, and has 70% of the country’s irrigated land. Not
only is Canterbury the region with the greatest allocation of water
in New Zealand, it is also the region with the highest dependency
on irrigation during dry periods. With relatively low rainfall, high
temperatures, and strong winds, Canterbury experiences high levels
of evaporation. These climatic factors are reflected in its ‘potential
evaporation deficit’, which is the highest in the country.
There are 34 irrigation schemes in Canterbury of over 500 hectares
in size. Most of them were originally funded with substantial
public sector capital assistance. They are relatively small and were
established with the needs of particular catchments and localities in
mind. Figure 21 shows established and proposed Canterbury Irrigation
Schemes. Note it does not show areas of substantial irrigation from
individual bores.

Figure 20: Location of all irrigation takes in
Canterbury, classified by consented irrigated area.
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Figure 21: Canterbury irrigation schemes. Source: MAF 2010.
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9.5. Key issue: potential for increasing irrigated land area
Over the course of development of the Canterbury Strategic Water Study, a number of preliminary assessments of potentially irrigable land area
were made, as seen in Figure 22. Early Canterbury Strategic Water Modelling work calculated that the potential net area for irrigation in Canterbury
is 1,002,420 hectares (Morgan et al. 2002).

Figure 22: Potential irrigable areas in Canterbury.
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Within the context of river and aquifer systems that are already under
pressure, increasing irrigated land area will need to be achieved in
several different ways:
1. Improved water use efficiency
As described in Chapter 8 (Water use efficiency), water use efficiency
requires system-wide improvements at farm, scheme and catchment
scales. A key benefit of improving efficiency of water use is to free up
water for use elsewhere, contributing to increased irrigated land area
and/or for environmental enhancement.
2. Storage and distribution infrastructure
Consideration of the development of storage and distribution
infrastructure is key to the CWMS, and will play a large part in meeting
targets for increased irrigated land area. The lack of a sufficiently
reliable source of surface water for irrigation will limit the size of
both the groundwater supplied irrigation area, and the surface water
supplied area, to a total area well short of the potentially irrigable
area on the Canterbury Plains – storing surface water is a critically
important climate change adaptation measure (Aqualinc 2008a).
Decisions will not be made lightly, and include substantial study and
analysis of feasibility, safety, affordability, and social, environmental
and cultural impacts. Work is already underway to test some
infrastructure proposals, as described in section 9.6.3 (Infrastructure
options). Scheme affordability depends on scheme viability, onfarm contributions, and on the cost of water, as well as consenting
processes. See the box on this page on the important of a reliable
supply of water for irrigators for more information.
3. Improved land management practices
The provision of a reliable supply of water for irrigation will occur in
parallel with investment in efficient irrigation systems and improved
land management practices. A better understanding of soil suitability
for irrigation, the impacts of increased irrigation, and implications of
new and/or more intense land use is needed, alongside management
of these effects, as described in section 9.5.1 (Impacts of increasing
irrigated land area and management options).
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Reliability of supply
A reliable supply of water is important for farmers for many
reasons:

•

•
•
•

It enables the production of consistent quality and quantity
of produce, so important for satisfying market demands. An
unreliable freshwater supply can cause increasing uncertainty
in agricultural planning and subsequent adoption of
conservative and potentially inefficient agricultural practices
(Canterbury Regional Council 1995).
Good reliability opens up opportunities for a wider range of
highly profitable crops.
A reliable fresh water supply can help to reduce some of the
effects of climate change.
A reliable supply of water can also increase land values, and
provide peace of mind for farmers.

Reliability is more important at some times of the season and
more important for some land uses than others. There is a need
for a better understanding about what reliability means for
Canterbury farmers. Questions include:
What does reliability mean?
What is the reliability of current schemes?
When is reliability more important?
What is reliability ‘worth’ to water users?

9.5.1. Managing potential impacts of
increasing irrigated land area
While the benefits of increasing irrigated land area are many (as
described in section 9.3) and well recognised, the CWMS also
recognises potential adverse effects on other target areas. Longterm planning and managing for these effects is an essential part of
the integrated approach of the CWMS. In some areas irrigation and
associated land-use intensification may not be appropriate, and some
hard decisions will need to be made. Table 17 shows examples of
management practices that will help address potential impacts.
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Table 1: Management practices for potential impacts of increasing irrigated land area.
Potential impacts
Deteriorating water quality
e.g. through nutrient leaching and effluent
and sediment runoff

Loss of native plants and animals and
their habitats
e.g. impacts on wetlands, degraded
habitat, changed flows, degraded
mahinga kai species
Soil health problems
e.g. compaction/pugging, erosion through
removal of shelter-belts, contamination
Inefficient use of water

Key CWMS targets impacted

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Drinking water
Recreational & amenity
opportunities

•

Natural character of braided rivers
Kaitiakitanga

Environmental Limits
Ecosystem health & biodiversity
Natural character of braided rivers

•

•

Kaitiakitanga

•

Recreational & amenity
opportunities

•

Ecosystem health & biodiversity
Kaitiakitanga
Environmental limits
Impacts on all targets

e.g. irrigation during/after rainfall,
ponding, inefficient application
Impacts of storage infrastructure

Examples of management practices

•
•
•
•

Ecosystem health & biodiversity

Impacts on all targets

e.g. impacts on river flows, water quality
impacts, impacts on existing water users,
mixing of water unacceptable to Ngāi
Tahu, technical risks.

•
•
•
•
•
•
•
•
•

Nutrient budgeting and management
Use of nitrogen-inhibiting technologies
Managed fertiliser applications
Stock management (e.g. fencing to keep stock out of
waterways)
Riparian management (e.g. stream bank planting)
Protection of existing habitats and restoration
programmes
Riparian management and other planting to support
ecosystem diversity
Comprehensive suite of mahinga kai food gathering
management tools
Avoid stock pugging
Using shelter planting & reduced tillage to avoid wind
erosion
Irrigation management
Irrigation management
Soil moisture monitoring
Methods for increasing water use efficiency (see
Chapter 8)
Storage management regime
Environmental flow limits
Nutrient budgeting and management, & catchment
load limits

9.6. Work in progress
A variety of projects and partnerships are already in place to manage the adverse effects of increased irrigated land area. Many of these are
collaborations between industry, scientists, farmers and local government.

9.6.1. Region-wide management options
Managing adverse effects of increased irrigated land area (and
intensification of both rural and urban land use) will require
activities at farm, scheme, and catchment scale. Under the CWMS,
improvements in land management will take place through four key
processes:
1.

The setting of defined catchment limits for nitrate and other
contaminants consistent with water quality objectives

2. Primary sector initiatives around improved land management
3. Zone implementation programmes to address land-use,
working in collaboration with primary sector initiatives including
incentives, pilot studies, monitoring, improved understanding of
feasibility and cost of options, and training
4. Linking land-use practice to access to reliable water from new
and (in the medium term) improved existing infrastructure.
Protection of ecosystems, recreational and customary uses, and
environmental conservation can no longer be seen as “add-ons” to
development, but mainstream elements of a sustainability agenda
(Mayoral Forum 2009).

9.6.2. Initiatives to manage impacts of rural
land use
The management of nutrients and microbial contaminants is already
an important area of work nationally and in Canterbury, and will
continue to be a high priority into the future. Combinations of
different types of responses and activities will help prevent further
deterioration of water quality.
The Best Practice Catchments for Sustainable Dairying programme,
jointly funded by MAF and Dairy NZ, is identifying and testing best
management practices farmers can apply to minimise impacts on
streams. These include better handling of dairy shed effluents, nutrient
budgeting to balance nutrient inputs with soil needs; providing herd
homes to minimise soil damage in wet weather; and excluding stock
from streams by installing bridges, culverts, and riparian fencing.
These practices will have varying degrees of success depending on
local conditions such as climate or topography (NIWA 2010).
Catchment scale nutrient modelling work is increasingly undertaken
by regional councils and unitary authorities to investigate the impacts
of intensive land use on the environment, and to develop policy to
manage these effects. Scientists are getting closer to identifying key
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contaminants and ecological thresholds or tipping points at which
water quality and ecosystem functioning begins to degrade rapidly.
Examples of modelling tools and projects underway include IRAP and
CLUES (Appendix 9.9.2), the Pahau River enhancement group work
(see box below) and the Land Use and Water Quality Project (see
Appendix 12.7.2 in Chapter 12).
Farm nutrient management approaches offer greater flexibility than
a more prescriptive regulatory approach and allow land owners to
optimise production while minimising nitrate leaching by applying best
management practices most suited to their individual circumstances.
The use of nutrient budgeting is likely to lead to significant
savings in fertiliser costs. Measures that have both economic and
environmental benefits are more likely to be accepted than those
that provide environmental gains alone. In most cases, computer
models (incorporating nitrate leaching, farm management practices
and inputs, plant nitrogen requirements, and local environmental
characteristics) will be required to provide reliable estimates of nitrate
leaching losses (Ford and Taylor 2006). A recent study (Bidwell et
al. 2009) suggests that it is technically and economically feasible
to achieve a 20% reduction in nitrate discharge rates – as long as
nitrogen inhibiting technologies are applied across the region. Landuse practice is changing, and there are technologies available to help.
Robust monitoring regimes are essential to ensure that the impacts
of irrigation on Canterbury’s waterways are identified, understood
and addressed. Ngāi Tahu is committed to ensuring that cultural
monitoring is more widely used across the region. Accompanying this is
acceptance within the regional community of the value of matauranga.

Pahau River Enhancement Group
The Pahau Enhancement Group (PEG) was set up in March 2005,
after four years of Environment Canterbury engagement with key
stakeholders and landowners, and water quality monitoring and
field surveys to help identify potential sources of contamination
into waterways in the Pahau catchment.
The goal of the PEG is to improve water quality in the Pahau River,
above its confluence with the Hurunui. The initial focus was on
phosphorus and E.coli bacteria. Reducing phosphorus levels into
the Hurunui was considered the most effective way of reducing
nuisance algal growth in the summer, and was also more likely to
be achievable in the short term than reducing nitrogen levels.
Voluntary changes by farmers included changing irrigation
practices to reduce runoff and seepage, installing dams to catch
runoff, stock fencing, riparian plantings, and the irrigation company
adjusting distribution and managing volume more closely.
The efforts of PEG, Amuri Irrigation Company and farmers have
resulted in a significant decrease in phosphorus and E. coli
concentrations in the River. Data from the 2009/10 year has
shown phosphorus concentrations are less than half what they
were in the first year of monitoring (2005/06).

9.6.3. Infrastructure and development
options for Canterbury
Increasing irrigated land area and reliability of supply are key drivers
for the CWMS. Investment in irrigation infrastructure has the potential
to drive economic growth through:

•
•
•
•
•
•

Increased production and better utilisation of existing resources;
Diversified land use and a wider range of high value crops;
Certainty of production and access to high value crops;
Improved farm business risk management;
Providing a buffer for regional and national economic shocks from
droughts and climate change;
More economic and competitive use of value-added processing
facilities (Office of the Minister of Agriculture 2011).

Five projects (storage and water use efficiency projects) are currently
undergoing a preliminary Strategic Assessment – an assessment
of how each project fits with the CWMS principles and targets, and
early identification of the benefits, risks and challenges the projects
may have in meeting the requirements of the CWMS. The preliminary
Strategic Assessments will be used to inform discussion on each
option, and the regional water management committee will also use
them to help decide the required distribution of storage in the region
to achieve the goals of the CWMS.
The preliminary Strategic Assessments of the five options (and a
kaitiakitanga assessment of each of the options) are summarised
in the ‘CWMS Preliminary Strategic Assessment Projects – Briefing
Report’ (Painter and Lange 2010). The options need to be read and
understood within the context described in this document. The
key outputs from the first set of preliminary Strategic Assessment
projects are expected to be important information gaps that hinder
completion of the assessments and the identification of the most
strongly negative assessments. Subsequent investigations will focus
on filling the key information gaps and investigating whether redesign of an option can reduce the occurrence of strongly negative
assessments. The next stage for promising options involves more
detailed feasibility assessments. More detail about the Preliminary
Strategic Assessments is found in Appendix 9.9.3.
Like other communities in Canterbury, Ngāi Tahu has to balance
resource use, development and protection. In order for whānau
and hapū to be financially independent, economic development is
essential. However this needs to be balanced with the need to sustain
valued ways of life and requires that resources be developed in a way
that does not threaten the cultural lifeways or health of present or
future whānau, hapū or iwi members. Investment in infrastructure
represents a development opportunity for Ngāi Tahu.

What where the keys to success?
A co-ordinated and integrated approach was sued, with good
communication between all parties – Environment Canterbury,
community and Industry. The collection of quantitative and
on-the-ground evidence of specific issues was essential, and
ownership and leadership shown by the Amuri Irrigation Company
helped to find solutions to border dyke wipe-off.
www.canterburywater.org.nz/committees/hurunui-waiau-initialbriefing-material/24-pahau-group.pdf
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9.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 irrigated land area targets and other CWMS targets. Increasing irrigated
land area is very closely linked with all of the other CWMS targets – the effects of doing so may have major consequences and require major work
programmes and partnerships between central and local government, industry, NGOs, iwi and the general public.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Design, timetable, cost and stage a system of regionally distributed water infrastructure for the storage
and distribution of reliable water for all irrigated land, aligned with the Strategy’s principles and targets
Specify for each zone the infrastructure requirements
Increase the area of irrigated land and the reliability of irrigation.

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:

Kaitiakitanga
(Ch 3)

Decide mechanisms for funding
infrastructure and the strategy

Ecosystem health
and biodiversity
(Ch 4)

Natural character
of braided rivers
(Ch 5)

Water use
efficiency (Ch 8)

Start on infrastructure (or reconfiguring
existing consents) to facilitate efficiency
improvements (linked to the regional
storage plan)

Indicators of national &
regional economies (Ch 11)

Increase the area of irrigated land and
the reliability of irrigation.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Design, timetable, cost and stage a system of regionally distributed water infrastructure for the storage
and distribution of reliable water for all irrigated land, aligned with the Strategy’s principles and targets
Decide mechanisms for funding infrastructure and the strategy
Start on infrastructure (or reconfiguring existing consents) to facilitate efficiency improvements (linked
to the regional storage plan)
Specify for each zone the infrastructure requirements
Increase the area of irrigated land and the reliability of irrigation.

9.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•
•
•
•
•
•

Understanding about the reliability of existing irrigation given
improved/revised environmental flows.
Understanding of geological suitability, environmental and social
impacts, economic gains, and water availability for proposed
infrastructure options.
Understanding about areas where irrigation & intensification is
not appropriate.

importAnt questions for committees And
stAkeholders to think About:

•
•
•

How can we increase irrigated land area to progress
development, as well as manage for adverse effects?
How can we judge environmental & cultural performance of
irrigation schemes in relation to economic performance?
How can increased irrigated land area be financed?

Understanding about the impacts of various types of irrigation.
Understanding about the potential for efficiency improvements.
Understanding about land-use impacts, and implications of new
and/or more intense land-use.
Affordability modelling.
Understanding about what ‘reliability’ is worth to water users.
Information about technology trends and implications for water use.
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9.9.2. Tools and projects for managing adverse effects of land-use intensification
Catchment scale nutrient models are increasingly being used
by regional councils and unitary authorities to investigate the
impacts of intensive land use on the environment, and to develop
policy to manage these effects. Most of the research effort has
been undertaken by Crown Research Agencies with input and/or
collaboration with end-users. Catchment scale nutrient models are
predictive, and calculate nutrient loss from the land surface and
route this through the catchment. Some examples are described in
more detail in Figure 23 (note: this is not a complete list of tools).
A group of experts have worked together in Canterbury over the
past three years to extend existing data on nitrate-N leaching to a
range of soils, climates and other land uses. Although more work is
required, these already identified values are a reasonable starting
point to gain an understanding of the regional implications of land
use in relation to nitrate-N leaching. These values are useful for
exploration of regional or large catchment scale land use scenarios.
They are not suitable for use at the farm scale, as they do not take
into account the many management practices that can minimise or
add to leaching (Lilburne et al. 2010). Different parts of this ongoing
work are described below.

Figure 23: Examples of the different scales
of nutrient models. Source: Fenton 2009.

IRAP: Integrated Research for Aquifer
Protection

CLUES: Catchment Land-use for Environmental
Sustainability

•

•

•
•

A collaborative research project that has produced software
tools that can predict likely impacts of land use change on the
quality of groundwater underlying the relatively flat alluvial
plains of NZ
Partners are Plant & Food Research, AgResearch, Dexel,
Landcare Research, ESR, Lincoln Environmental, Aqualinc and
Environment Canterbury.
Two models are being developed:

•

•

•

•

FarmSim – farm-scale model (plot-scale models of crop
response, soil-water transport component, water supply,
irrigation, fertiliser, stock, grazing management and
vadose zone model that simulates transport of nitrate
from the root zone to the saturated zone).
AquiferSim – regional-scale simulation model of the
aquifer catchment (annual outputs from FarmSim are
inputted into AquiferSim, comprising groundwater
models, stream function and flow path finder,
contaminant transport model, GIS).

Key questions the tools can help to answer: what impact will
land use changes have on the quality of groundwater available
in the future? How do nutrients move through the soil to the
aquifer and then through the aquifer system? Will using best
practice farm management techniques be enough to maintain
acceptable groundwater quality?

•

•

A catchment or regional model framework for predicting the
impacts of land-use on water quality.
The Ministry of Agriculture and Forestry (MAF), in association
with the Ministry for the Environment (MfE), has engaged
NIWA and five subcontractors (Lincoln Ventures, Harris
Consulting, AgResearch, HortResearch, Landcare Research)
on a project to address the effects of land-use change on
water quality.
The project aims to develop a computer-based GIS Decision
Support Tool that is nationally applicable, relevant on regional
and catchment scales, and takes account of socio-economic
impacts.
Links to socio-economic models mean that the effects
of a change on land-use on local predictions can also be
predicted.

www.maf.govt.nz/mafnet/rural-nz/sustainable-resource-use/clues/
Both Aquifer-Sim and CLUES tools are being used as part of the Land
Use Water Quality Project described in Chapter 12, Appendix 12.7.2.

www.irap.org.nz/
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9.9.3. Preliminary Strategic Assessments
Project history

What is a preliminary Strategic Assessment?

The Canterbury Strategic Water Study, through Stages 1-4, has
examined and discussed a number of potential infrastructure and
development options. These options are a part of the wider range of
activities and work of the CWMS.

A preliminary Strategic Assessment of each of these options has
been carried out by consultants to determine, at an early stage,
the fit with the principles and targets of the CWMS of each main
infrastructure option. The Strategic Assessments identify the
benefits, risks and challenges each option may have in meeting
the requirements of the CWMS before any substantive feasibility
investigations are undertaken.

•
•

•

•

Stage 1 concluded that it would not be possible to irrigate all of
Canterbury’s potentially irrigable areas without the development
of water storage.
Stage 2 explored major storage sites and a suite of water supply
options for each part of Canterbury. Each option comprised the
physical components such as water sources, storage and water
conveyance facilities and management components such as
allocation rules. Hydrological performance was evaluated by
computer, simulating the day-to-day operation of each option
over long periods using historical data to test practicality and
determine effects on river flow regimes.
Stage 3 involved multi-stakeholder evaluation of water storage
options based on 12 major reservoirs from Hurunui to Pareora
Rivers. Environmental, social, economic and cultural impacts of
each site were assessed at stakeholder meetings.
The fourth and final stage involved further stakeholder and
community engagement in the latter half of 2008, and in March
and April of 2009. This was followed by public consultation on
strategic options in May and June 2010. Around 1100 submissions
were received with over 100 heard at public sessions by Steering
Group members. The responses received played a significant
role in the formulation of the chosen approach. Sustainability
appraisals of options were also carried out.

There is a variety of recently consented irrigation schemes and
storage projects in Canterbury, and others are at a more advanced
planning stage. The CWMS, through stages 1-4 of the Canterbury
Strategic Water Study, has identified five options that have potential
to meet a range of expectations for improved water use efficiency and
water supply across the region. The Canterbury Water Management
Steering Group agreed to the preliminary strategic assessment of five
identified options in July 2010. Six contractors started on the first set
of preliminary strategic assessment projects in September 2010. Five
covered the infrastructure and development options, with the sixth
covering the kaitiakitanga assessments for the five infrastructure and
development options plus a synthesis of kaitiakitanga assessment
learning. The five infrastructure and development options cover:

•
•
•
•
•
•

Integrated options for Hurunui-Waiau;
Lees Valley options;
Water from Lake Tekapo, and/or extension of the proposed
Hunter Downs scheme to the north;
Managed aquifer recharge; and
Efficiency improvements and opportunity for redistribution of
allocations in Mid-Central Canterbury.
In addition another preliminary strategic assessment has been
carried out for Lake Coleridge options.
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While a preliminary Strategic Assessment can give either a “go” or “no
go” signal, the final decision on any project or project cluster is likely
to arise from subsequent feasibility studies where the sustainability
implications are assessed more thoroughly. The preliminary Strategic
Assessments will be used to inform discussion on each option, and
the regional water management committee will also use them to help
decide the required distribution of storage in the region to achieve the
goals of the CWMS.

How were the preliminary Strategic Assessments
done?
All preliminary Strategic Assessments were undertaken by teams with
complementary expertise in the CWMS principles and targets. The
experts were informed by recent literature and computer modelling
(where relevant) along with additional local and stakeholder
knowledge. All information used in the assessments was noted in
the project reports so that the reasoning behind each assessment
could be traced. The Lees Valley assessment process included a field
trip with representation from a wide range of stakeholder groups
and technical expertise. This was not possible for North and South
Canterbury assessments due to the sheer number of possibilities and
their geographical spread.
All experts filled out individual assessment records for the targets
relevant to their expertise. Expert panel sessions were also held to
discuss the linkages between assessments, key information gaps and
possibilities for re-designing options to improve performance against
all CWMS principles and targets. Presentation of assessment results
has similarities to the Sustainability Appraisal methodology used in
CWMS (2009), though was tailored to the individual requirements of
each project. Further refinements to the CWMS preliminary Strategic
Assessment process are anticipated in collaboration with the CWMS
Regional and Zone Committees.

How have the assessments been reviewed and
what happens next?
Review of draft reports was undertaken by Environment Canterbury
staff. The contractor for the ‘Integrated options for HurunuiWaiau’ project also presented their preliminary findings to the
Hurunui-Waiau Zone Committee as an additional form of review
and opportunity to include further information. Zone and Regional
Committees will be discussing promising options that show alignment
with the regional infrastructure and development context over the
next few months. These will be prioritised for feasibility assessments.
The preliminary Strategic Assessments of the five options (and the
kaitiakitanga assessment) are summarised in the ‘CWMS Preliminary
Strategic Assessment Projects - Briefing Report’ (Painter and Lange
2010) and will be available on the Canterbury water website.
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Energy security
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Current context:
What is Canterbury’s
existing contribution
to NZ’s security of
electricity supply?

Key issues:
How can we achieve
energy efficiency?

cwms targets from 2010:

• Maintain Canterbury’s existing contribution to New Zealand’s security of electricity supply
• Seek opportunities, as part of design and planning for new infrastructure, to reduce electricity used in

the use of water, to provide for multiple use, and to factor generation into existing irrigation infrastructure.
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KEY POINTS

•
•
•
•
•

Canterbury water plays a critical role in the provision of
renewable energy and security of electricity supply for New
Zealand. The Waitaki system is of particular importance.
Changes to river flows and/or water quality can diminish
operational flexibility for hydro-generators, with flow on
impacts on timing and cost of electricity generation.
Renewable energy generation is a high priority for the
NZ Government.
Major issues for energy security include climate change
implications and changes in patterns of demand, energy use
and supply.
Energy use has very close links with water use efficiency
and irrigation – more efficient water use will result in
energy savings.

•

KEY POINTS

10.1. Key points in this chapter

•

Many hydro infrastructure development projects in
Canterbury are focused on maximising the efficiencies and
production from existing infrastructure or collaboration
with infrastructure for irrigation. Both macro (large scale
infrastructure) and micro (e.g. small turbines on existing
irrigation races) hydro schemes will be important. Both have
considerable potential to increase electricity generated in
the region. The affordability of storage infrastructure will
depend on inclusion of hydro-power, and require integrated
design and use.
Potential adverse effects of new hydro-power schemes
impact on other targets, including impacts on river flows
and sediment passage, loss of high quality land, changes
in highly valued scenery, and impacts on Ngāi Tahu values.
Conversely, sensitive management of regulated river
systems has the potential to deliver enhanced cultural and
environmental outcomes.

10.2. Matters raised in CWMS consultation
The connection between energy security and efficiency, and other CWMS targets is currently not well understood. In submissions on the Canterbury
Water Management Strategy (Environment Canterbury 2009), a few people did note that water use for electricity generation is interlinked with other
uses (e.g. as evident in the statement “retention of flood water can be used for irrigation, electricity generation, control of minimum river flow for
downstream biodiversity”). Others noted that we should “establish more hydro lakes e.g. storage for electricity plus recreational and amenity gains”,
and that the strategy puts “not enough stress on assistance to increase agriculture and electricity generation”.

10.3. Why is energy security and efficiency important?
10.3.1. International and national driving forces
Some discussion of international and national driving forces is
required to place the regional energy issues in context. Major global
challenges will force the development of a radically different energy
system – globally, nationally and regionally – this century. In addition
to environmental aspects and impacts, a different energy system will
also force or require important changes to the way in which the future
regional economy and our communities will operate and function.
Transpower, the National Grid Operator has identified a series of future
scenarios and uncertainties (described in CAENZ 2007), including
international fuel prices, cost of carbon, government energy policy,
climate change, new technology, and resource planning requirements.

Climate change
The effects of climate change are expected to become more
pronounced. Canterbury is predicted to experience more droughts as
the 21st century progresses (see section 2.6.4). Energy implications
include management of summer peak electricity demand for energyintensive irrigation, reduced rainfall for hydro electricity production
in some places, and irrigation energy issues (CAENZ 2007 and NZ
Centre for Advanced Engineering 2008). The need to live with, and
adapt to, altering regional climate patterns will undoubtedly present a
number of challenges.

Worldwide demand and peak oil
Geo-political factors are intricately connected with energy,
particularly maintaining and securing the supply of oil as worldwide
demand continues to rise. Related closely to this is the challenge of
peak oil – the approaching peak in global light crude oil production,
which will lead to sustained rises in world oil prices. The era of cheap
oil is over and it will be some 30 years before any replacement fuel
can provide the types of service currently provided by oil products.
All replacements, such as hydrogen-producing fuel cells, for example,
are currently too expensive to introduce. In short, consumers will
have to live with less available and more expensive oil.
There may also be, from time to time, physical shortages of oil due
to factors such as a shortfall in worldwide refining capacity and
the increasing demand for oil from developing nations, particularly
China and India. Climate change may pose further challenges for
energy production and use (as described above) (Environment
Canterbury 2008).
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National priorities – renewable and efficient
energy use
A diversity of energy resources within New Zealand significantly
contributes to boosting energy security, creates jobs, and increases
the availability of energy to assist economic growth in other areas.
Renewable energy resources (energy produced from hydro, wind, solar,
geothermal, biomass, tidal, wave and ocean current sources) help
to improve air quality and health, reduce energy-related greenhouse
gas emissions, and help sustain our reputation as an environmentally
responsible nation (Ministry of Economic Development 2010).
The government has a strong emphasis on further development
of renewable energy resources (in the draft New Zealand Energy
Strategy (2010), the draft New Zealand Energy Efficiency and
Conservation Strategy (2010), the Proposed National Policy
Statement for Renewable Electricity Generation and local government
policies and plans). In order to achieve the draft New Zealand Energy
Strategy’s target of 90% of electricity generation from renewable

resources by 2025, priorities include further development of
renewable energy resources, providing secure and affordable energy,
efficient use of energy, and environmental responsibility (Ministry of
Economic Development 2010).
In 2010, 74% of New Zealand’s energy supply was from renewable
resources (hydro 56%, geothermal 13%, wind resources 4% and other
1%) (Ministry for Economic Development 2010).
The National Policy Statement for Renewable Energy recognises the
national significance of renewable electricity generation and provides
for the development, upgrading, maintenance and operation of
new and existing electricity generation activities (Ministry for the
Environment 2008). However, renewable energy resources are not
uniformly spread across the country – regional and inter-island
factors dictate the type of renewable electricity generation that can
be developed in certain regions and districts. The importance of
renewable energy resources must be taken into account in regional
and local water allocation frameworks.

10.4. The current Canterbury context: What is Canterbury’s
contribution to New Zealand’s electricity supply and what
other factors are involved?
Canterbury’s rivers and lakes play a critical role in the provision of
renewable energy and security of electricity supply in New Zealand.
The Canterbury Region is one of New Zealand’s three major energy
exporting regions (the others are Waikato, principally electricity
exporting and Taranaki, principally hydrocarbon exporting).
Canterbury is one of the fastest growing regions in New Zealand,
putting pressure on the systems that supply growing energy demands
for transport, agriculture, the power industry, manufacturing,
domestic usage and business. In addition to regional growth, some
emerging environmental issues will also impact on future energy
demand and supply, including water scarcity and competition, air
quality concerns, climate change, and the challenges of peak oil.
The Canterbury region produces around 28% of New Zealand’s
electricity supply from the Waitaki system. Around 50% of the (net)
production is consumed within the region, with the remaining 50%
being exported (CAENZ 2007 and Environment Canterbury 2008).
The Waitaki River system represents a third (1,738 MW) of New
Zealand’s hydro generation capacity. The chain of eight hydro stations
generates around 7,700 GWh annually, depending mainly on inflows.
Elsewhere in the region (excluding South Canterbury), the main
generation is the Coleridge Power Station. Figure 24 shows existing
hydro power schemes in Canterbury.
Hydroelectricity is a clean and relatively abundant source of
electricity. It produces no greenhouse gases, and there is generally
a positive public perception of existing hydro plants and renewable
energy. However, there is some strong and growing opposition to the
environmental impacts of new big hydro schemes (further described
in section 10.9.2), and many of the best sites are already used or have
planning restrictions. Water is becoming increasingly competitive
for resource consent use. Many new schemes would struggle to
make electricity at competitive prices, and hydro power is reliant
on weather – generation output can vary greatly from year to year
(CAENZ 2007).
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Figure 24: Hydro-electricity schemes in Canterbury (CAENZ 2007).
Catchment area

Scheme

Scheme rating (MW)

Average annual
generation (GWh)

Owner/operator

Rakaia

Coleridge

39

270

Trustpower

Highbank

28

86

Trustpower

1.1 to 1.8

12

Trustpower

Opihi-Orari and Coastal South Canterbury Opuha

Rangitata, Ashburton

Montalto

7

4

Contact Energy

Waitaki

Aviemore

220

942

Meridian Energy Ltd (MEL)

Benmore

540

2215

MEL

Ohau A

264

1140

MEL

Ohau B

212

958

MEL

Ohau C

212

958

MEL

Tekapo A

25

160

Genesis Energy Ltd

Tekapo B

160

833

Genesis Energy Ltd

Waitaki

105

496

MEL

Cleardale

0.9

??

Mainpower

1,826

8074

Total: 1738
Rakaia
Total

10.4.1. Demand and supply issues
Electricity is supplied via a national transmission system, with a
high-voltage direct current link (HVDC) enabling electricity to be
transferred between the North and South Islands. Sometimes (e.g.
when the hydro lakes are full) Canterbury supplies a surplus to the
North Island, and at other times, due to increasing demands in the
South Island in recent years, the South draws power from the rest of
the country. The HVDC is an important part of the secure electricity
supply in New Zealand.
A 2007 report on energy security issues (CAENZ) identified the
following key points for Canterbury:

•

•
•

•
•

Canterbury is one of the fastest growing regions in New Zealand.
Projections for Canterbury are shown in Figure 25. The growth of
population, combined with an ageing population, is likely to put
additional demand on existing energy supplies and infrastructure
over the coming decades;
Regional growth puts pressure on the systems that supply the
region’s growing energy demands for transport, agriculture, the
power industry, manufacturing, domestic usage and business;
Emerging environmental issues are likely to affect future energy
demand and future energy opportunities (e.g., water scarcity/
competition, air quality/fuel substitution choices, lack of
reticulated gas);
The region has resource potential to achieve greater
energy diversity;
There are opportunities for more integrated energy supply
developments including irrigation/hydro developments.

Environment Canterbury produces a survey of regional energy trends
going back to 1982. The total energy consumed in Canterbury has
just about doubled since 1982, with the biggest increases being in oil
product consumption. There is a discernable longer-term trend of
increasing, rather than stabilising or decreasing, regional energy use.

Figure 25: Estimated and projected population –
Canterbury region. Source: CAENZ 2007.
The last 20 years have seen as much as a four-fold increase in the
use of water for agricultural irrigation. Much of the increased use is in
the form of groundwater rather than surface water for irrigation. The
demand for water has been driven mainly by dairy farm conversions.
Electricity demand for irrigation is virtually all for pumping water from
aquifers. Water demand is both highly location-specific and seasonal
(CAENZ 2006 and Environment Canterbury 2008).
Electricity supply and demand issues require consideration within
natural resource decision-making frameworks. Importing electricity
across long distances results in electricity loss and supply and pricing
changes across the region. North Canterbury electricity, for example,
comes from the Waitaki Scheme or the North Island. Consideration
of alternatives for electricity generation throughout the region is
important for ensuring a secure energy supply. Using the region’s
resources within Canterbury will ensure that the community is
more self reliant, depending less on imported energy (Environment
Canterbury 2010). Many alternatives are already being considered and
electricity sector companies are actively involved in seeking solutions
to work collaboratively with communities to deliver generation.
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10.5. Key issue: energy efficiency and potential for
combining hydroelectricity and irrigation
10.5.1. Energy efficiency
The Energy Efficiency and Conservation Act 2000 defines energy
efficiency as “a change to energy use that results in an increase
in net benefits per unit of energy”. Benefits of energy efficiencies
include advantages for customers (saving electricity reduces
power bills), for infrastructure providers (reduced pressure on lines
companies to upgrade infrastructure), and for the environment.
Savings are possible and necessary in private homes, businesses,
industry, the agricultural sector (described in the box on this page),
and the transport sector.
Aqualinc Ltd has recently undertaken an assessment of options for
meeting CWMS energy targets (2010). The study concentrated on
electricity usage in irrigation, highlighting four main ways of reducing
electricity use:
1.

Reduce the irrigated area

2. Reduce the amount of energy used per hectare
3. Substitute alternative forms of energy for electricity where the
alternative energy source would otherwise be ‘wasted’ or
under-utilised
4. Generate electricity as an integral part of the water
supply infrastructure.

Option 1 was not investigated because the CWMS includes targets
to increase irrigated area (see Chapter 9: Irrigated land area). Using
the other three methods, potential options for achieving CWMS
targets were identified, including increasing water use efficiency,
re-allocating water use consents, use of biogas, use of micro hydro
turbines, and large scale hydro generation as part of water storage
infrastructure (these options are described further in Appendix
10.9.3). Aqualinc Ltd identifies the following options as having the
highest realisable energy savings:

•
•
•
•

Re-allocation of water to remove the need for deep
groundwater pumping
Changes to irrigation system design (particularly replacement of
irrigation machinery)
Improved irrigation water use efficiency through improved
irrigation management
Design new distribution systems and change existing systems, to
reduce on-farm energy use (i.e., use pipe networks rather than
open-channel systems).

Energy efficiency gains possible in the
agricultural sector

•

•

•
•

•
•
•

Distributed generation

•
•
•

Wind power
Micro-hydro power generators
Biogas and diesel production from crops

Reduction of use of energy intensive agricultural projects

•

Urea requires a lot of energy to produce. Combined with
some biotechnological products, urea use can be limited
for the same effect on pasture growth

Use of alternative fuels or energy

•
•

Lake Benmore. Photo: Meridian Energy

Water in irrigation races
Small wind-turbines

Plant maintenance and retrofitting

•
•
•
•

Insulating milk plant, hot water cylinders and pipe work
Use of heat exchanges and heat pumps
Fixing leaking valves and pipes, and cleaning fans
and filters
Ensure plant is not oversized

Lighting
Reduction of transport energy investment
Farm building design
(CAENZ 2007).
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10.5.2. The potential for combining hydroelectricity and irrigation
The CWMS targets focus on maintaining Canterbury’s contribution to
New Zealand’s security of electricity supply, provision of multiple uses
of water, gaining efficiencies in use of electricity in irrigation, and in
combining hydro generation and irrigation.
An important part of the CWMS is seeking opportunities to reduce
electricity used in the use of water (an issue closely linked to water
use efficiency) and to factor generation into existing and future
irrigation. Electricity generation is generally but not always a nonconsumptive use, making it highly complementary to irrigation use.
It is generally accepted that major irrigation developments are not
possible without energy generation revenue.

Combining hydroelectricity and irrigation
through water storage
The option for using water storage for both irrigation use and
hydroelectricity (along with other recreational and environmental uses)
is being considered in several locations around Canterbury (see section
9.6.3 – infrastructure and development options for Canterbury).

Challenges
Intensification of resource use may provide challenges. For example,
water quality issues may arise for hydro generators if large-scale
land use changes from irrigation result in algal growths in waterways
and at dams and intakes of hydro schemes. This in turn may result
in pressure from third parties for increased minimum flows and/or
flushing flows to mitigate the effects of these algal growths. Increased
minimum flows to address water quality issues or to provide for other
uses such as the environment itself or for recreational uses will impact
on the production of electricity – changes in water availability and
quality may result in significant costs to the nation through lost energy
generation and resulting price increases (Meridian Energy Ltd and
Genesis Energy Ltd 2011). Ngāi Tahu shares similar concerns. In many
forums Ngāi Tahu has stated that “dilution is not the solution” to water
quality issues. It supports the proposition that these issues need to be
considered and discussed within CWMS decision-making processes.

The cost of generation can vary widely, and depends on a range of
factors including:

•
•
•
•
•
•
•
•

•
•
•
•

Necessary project components and their scale (e.g., diversion
and water conveyance, environmental mitigation etc)
Location and intensity of potential energy
Topography and geology
Local hydrology
Scheme’s proximity to electrical grid
Access to site and necessary transportation
Cost of capital in the prevailing market conditions
Resources are associated with natural features or areas of
intrinsic or cultural value – e.g., wind resources are often found
in areas of high landscape value, and hydro opportunities in
dramatic catchment areas

Water being released from Lake Pukaki

The resource has other competing uses (e.g., recreational use of
rivers)
Long development time
Wide consultation processes needed
High ‘mitigation’ fees.

(CAENZ 2007 and Environment Canterbury 2010). Hydro-energy risk
and impacts are described further in Appendix 10.9.2.

Combining hydroelectricity and irrigation
through micro-hydro
Other means of increasing the contribution of hydropower (other
than developing new schemes) include rehabilitation and/or uprating
of existing plants, alternative technologies (e.g. helical turbines,
water turbine drives for irrigation pumps, small-scale hydropower
generation units for irrigation schemes). In total, the contribution
of ‘micro’ hydro is likely to be significant. Issues that will require
consideration include the dispersed nature of the resource, technical
and regulatory complexities, proportionally high development
overheads, and landowner issues (CAENZ 2007).
Benmore Dam looking down at Loch Laird, Lake Aviemore
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10.6. Work in progress
10.6.1. Hydroelectricity projects in the pipeline
Canterbury hydroelectricity projects in the pipeline
Projects in the consenting process: Hydroelectricity only projects

Project Name

Company

Details

North Bank Hydro
project

Meridian Energy
Ltd

The North Bank Hydro project proposes to take water from Lake Waitaki through a tunnel, canal
and new power station and discharge it back into the Waitaki River about 34 km downstream near
Stonewall. Over this distance the river drops about 125 metres and it is this elevation drop, or head,
that would be used by the tunnel concept to generate electricity.

Pukaki Hydro
Scheme

Meridian Energy
Ltd

The power produced by NBHC would be enough to power a city the size of Christchurch.
The Pukaki Hydro project is linked to the existing gate 18 Lake Pukaki system and proposes to construct
a new, small powerhouse, close to the existing canal inlet structure, with the capability to generate up
to 35 MW (power for approximately 10,000 homes).
At present water from Lake Pukaki is discharged into the Pukaki canal at the southern end of the lake
near State Highway 8. This water is then conveyed by the Pukaki-Ohau canal system to Ohau A power
station. The Pukaki proposal would utilise the existing head between Lake Pukaki and the Pukaki-Ohau
canal. The construction activities associated with the development of the power station are contained
entirely within the land around the gate and canal, which is already owned by Meridian.
New projects with a hydroelectricity component

Project Name

Company

Rakaia Terrace –
Barrhill Chertsey

The Ashburton Community Water Trust (ACWT) holds a resource consent to take water from the
Ashburton
Community Water Rakaia River (40 cubic metres of water a second) in conjunction with Central Plains Water Limited. The
Trust & Ashburton ACWT will take water at Highbank and discharge it back into the river at Barrhill.
District Council

Browns Rock
Hydro generation
proposal

Joint venture
investigation
between
Mainpower and
Waimakariri
Irrigation Limited
(WIL)

Water would be diverted from the river via an existing irrigation canal

Mainpower

HWPL is proposing to establish a community irrigation scheme with hydro power generation. The
resource consent application involves the abstraction of water from the Hurunui River, and the
irrigation of approximately 42,000 hectares of land in the Hurunui and Upper Waipara catchments.

Hurunui Water
Project

Details

The intake would be on the Waimakariri River (4 km downstream from the Gorge Bridge) and water
would be returned to the river around 12 km downstream from the Gorge Bridge after passing through
the turbines.
The power station would be located between the Waimakariri River and Thongcaster Road.
It would provide around 8 MW of local supply (over 2,000 homes) to the network around Oxford
and Cust.

Two storage structures are proposed to impound water, a dam on the South Branch of the Hurunui
River and a weir structure on the mainstem of the Hurunui River, just downstream of the outlet from
Lake Sumner. The proposed hydro power generation was envisaged to be located on the scheme
distribution canal, the proposed dam on the South Branch of the Hurunui River, or both.
However, the HWP is considering alternative proposals for storage (and hydro generation) as a result of
the Hurunui Waiau Zone Committee process.
Lake Coleridge

Trustpower

TrustPower has developed a scheme based at Lake Coleridge that, if fully implemented, would
potentially provide reliable irrigation water in conjunction with on farm efficiency initiatives for up to
140,000 hectares in the northern mid Canterbury area and up to 70MW of new generation capacity.
In order to achieve this, TrustPower is seeking to amend the Rakaia Water Conservation Order 1988
(RWCO). This amendment aims to facilitate a change in the way TrustPower currently operates the
Coleridge and Highbank Hydroelectric Power Schemes (HEPS) to allow for the storage and use of
“stored” water – water which has already met the residual flow and flow sharing provisions of the
RWCO – for abstraction.
With the amendment to the RWCO, the water will be available to increase the reliability of existing
irrigation takes and efficient power generation. The Lake Coleridge Development Proposal will abstract
stored water from Lake Coleridge and pass it through a gravity fed canal system and the Rakaia River
upon which power stations will be located, including the existing Coleridge hydro scheme. Through this
design, “stored” water will supply irrigators on the both north and south banks of the Rakaia River.
www.trustpower.co.nz/index.php?section=426
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10.6.2. Priorities
Making improvements in energy efficiency, energy conservation, and generating more renewable energy is an important priority for the New Zealand
Government, and for the Canterbury region. A range of strategies, policies and plans (at different levels and at different stages of completion) set
out priorities and objectives. Some of these are shown in Table 18: Energy priorities.le 1: Energy priorities.

STRATEGY/ POLICY/ PLAN

KEY OBJECTIVES

Draft New Zealand Energy
Strategy & Draft New Zealand
Energy Efficiency and
Conservation Strategy 2010

Goal – To make the most of our abundant energy potential.

Ministry of Economic
Development (2010)

Energy Strategy Priorities:
- Develop resources
- Secure and affordable energy
- Efficient use
- Environmental responsibility.
Renewable Electricity Target - 90% of electricity generation in New Zealand is from renewable energy sources
by 2025 (in an average hydrological year), providing this does not affect security of supply.
The greatest potential for energy efficiency improvement is in the transport and business sectors, followed by
the residential sector.

National Policy Statement
for Renewable Electricity
Generation
Ministry for the Environment
(2011)

Objective: to recognise the national significance of renewable electricity generation activities by providing
for the development, operation,, maintenance and upgrading of new and existing renewable electricity
generation activities, such that the proportion of New Zealand’s electricity generated from renewable
energy sources increases to a level that meets or exceeds the New Zealand Government’s national target for
renewable electricity generation (90%).
The key areas of policy address the following:
Recognising the national significance of the benefits of renewable electricity generation activities
Acknowledging the practical implications of achieving New Zealand’s target for electricity generation from
renewable resources
Acknowledging the practical constraints associated with the development, upgrading, maintenance and
operation of new and existing renewable electricity generation activities
Managing reverse sensitivity effects on renewable electricity generation activities
Incorporating provisions for renewable electricity generation activities into regional policy statements and
regional and district plans
Incorporating provisions for small and community-scale renewable electricity generation activities into
regional policy statements and regional and district plans
Enabling identification of renewable electricity generation possibilities.

New Zealand Energy Outlook
2010
Presents projections of New
Zealand’s future energy supply,
demand, prices and greenhouse
gas emissions. The aim is to
inform energy debates
Ministry of Economic
Development (2010)
Draft Canterbury Regional
Policy Statement
Environment Canterbury (2010)

Key messages from the Reference Scenario include;
• Consumer energy demand is projected to grow at 0.9 percent per annum to 2030, lower than the 1.4 percent
per annum seen since 1990.
• By 2030, renewable energy sources provide 50 percent of New Zealand’s energy supply.
• Total energy sector emissions stabilise but remain more than 40 percent above 1990 levels in 2030.
• Emissions from transport continue to grow while emissions from electricity decline.
• Wholesale electricity prices may need to rise 29 percent by 2030 in order to support investment in
new generation.

Objectives:
- Efficient use of energy - locating and designing development so that demand for new electricity generation,
distribution, and transport infrastructure is reduced.
- Enable a reliable and resilient secure supply of energy.

Christchurch City Council:
Sustainable Energy Strategy
for Christchurch 2008-2018

The purpose of the strategy is to assist the Christchurch community in making a tangible practical move to
make our use of energy more sustainable whilst aligning with related regional and national strategies.

Christchurch City Council (2008)

- An increase in the share of renewable energy used in the total energy mix.

Objectives:
- A reduction in the total energy used.
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10.7. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 Energy security and efficiency targets and other CWMS targets. Progress
towards much higher water use efficiency, and combining electricity generation with methods to increase irrigated land area (e.g. through micro or
macro generation on irrigation schemes) will help to achieve energy security and efficiency targets, making a substantial contribution to indicators
of regional and national economies.

EcOSYSTEm hEaLTh aNd bIOdIvErSITY 2015 TargETS:
Identified and implemented opportunities to reduce electricity used in the use of water
Started projects to generate electricity from existing irrigation infrastructure

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
Identified and implemented
opportunities to reduce electricity
used in the use of water

Water use
efficiency (Ch 8)

Indicators of
regional and national
economies (Ch 11)

Irrigated land area
(Ch 9)

10.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•
•

Understanding of current and future electricity use.

importAnt questions for committees And
stAkeholders to think About:

Understanding of projected irrigation and energy profile.

•

Understanding about the relationship between energy and
irrigation efficiency.

•

Understanding about how to manage storage for competing
interests (irrigation, energy production, recreation,
the environment).

•

Understanding about the economics of energy changes (relating
to peak oil).

•
•

How can we ensure we achieve the energy security and
efficiency targets?
How will we give effect to national priorities and issues
regarding energy security and efficiency?
How will the national interest in Canterbury’s energy
production be taken into account?
How do we plan for technology developments?
How can we achieve efficiency in irrigation practice to ‘free up’
water and energy resources?

Lake Benmore
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10.9. Appendix: Supporting information for Energy Security
and Efficiency
10.9.1. References and websites
Aqualinc Ltd (2010).
CWMS Energy Targets.
Identification and Preliminary
Assessment of Options. Draft
prepared for Environment
Canterbury.
Report No C10090/1.

Environment Canterbury
Regional Council (2009).
Canterbury Water
Management Strategy Draft
Report on Submissions.
Environment Canterbury:
Christchurch.

Ministry of Economic
Development (2010).
Net Electricity Generation by
Fuel Types (GWh).
www.med.govt.nz/templates/
MultipageDocumentTOC_41150.
aspx

CAENZ (2006).
Regional Energy Survey.
Prepared for Environment
Canterbury.
Report No. R08/14.

Environment Canterbury
Regional Council (2007).
Towards an affordable,
reliable, resilient and
sustainable energy system for
Canterbury.
Environment Canterbury’s
Energy Strategy. Draft.

Ministry of Economic
Development (2010).
Draft New Zealand Energy
Strategy. Developing our
energy potential. And the
Draft New Zealand Energy
Efficiency and Conservation
Strategy.
Available at www.med.govt.nz/
energystrategy.

CAENZ (2007).
Canterbury Regional
Statement of Opportunities for
Energy. Prepared for ECan.
New Zealand Centre for
Advanced Engineering.
Christchurch City Council
(2008).
Sustainable Energy Strategy
for Christchurch 2008-2018.
Available at www.resources.ccc.
govt.nz/files/EnergyStrategydocs.pdf.

Environment Canterbury
Regional Council (2008).
Canterbury Regional
Environment Report.
Report Number R08/83.
Environment Canterbury
Regional Council (2010).
Draft Regional Policy
Statement.
Report No R10/65.
Meridian Energy Ltd and
Genesis Energy Ltd (2011).
Comments on the Draft
Regional Context Document to
Environment Canterbury.

Ministry of Economic
Development (2010).
New Zealand’s Energy Outlook
2010. Reference Scenario and
Sensitivity Analysis.
Available at www.med.govt.nz/
energyoutlook

Ministry for the Environment
(2008).
Proposed National Policy
Statement for Renewable
Electricity Generation.
Available at www.mfe.
govt.nz/publications/rma/
nps-renewable-electricitygeneration/nps-for-renewableelectricity-generation.html
New Zealand Centre for
Advanced Engineering (2008).
Identifying the linkages
between Energy Policy and
other Ecan policy portfolios.
Prepared for Environment
Canterbury by NZ Centre
for Advanced Engineering.
University of Canterbury:
Christchurch.
Environment Canterbury Report
U08/48.
SKM and EECA (2006).
Renewable Energy
Assessment. Canterbury
Region.
Sinclair Knight Merz: Auckland.

Lake Coleridge Power Station
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10.9.2. Hydro energy risks and impacts

•

•

•

•

Reduction in river water flow rates for:

•
•
•
•
•

Irrigation and water supplies
Recreation
Plants, animals, birds
Flushing of river beds

•

Sediment transport to the coast.

Barrier to the free passage of water, sediment and bed load,
impacts on:

•
•
•
•
•
•

Visual impacts on:

•
•
•
•

Fish passage
Sediment trapping
Accelerated coastal erosion

Creation of a lake
Floodwater on spillway create interesting spectacle
Transmission lines can interfere with views of scenery.

Impacts on Ngāi Tahu:

•
•
•
•

Recreation

Change in scenery

Impacts on wāhi tapu, wāhi taonga and ancestral lands
and water
Lack of access to resources
Loss of mauri of resources
Activities that conflict with tikanga Māori, and ability for Ngāi
Tahu as tangāta whenua to act effectively as kaitiaki.
(CAENZ 2007 and Environment Canterbury 2010).

Reduced river bed levels and bank erosion
Erosion of bridge piles/abutments downstream.

Drowning of land areas impacts on:

•
•
•
•
•

Reduction of high value crop land
Clearing of land vegetation
Release of CO2
Exposed mud-flats
Dust-storms.

10.9.3. Options for achieving CWMS energy targets
On farm

Focus of change
Distribution systems

Nature of Change

Reduce on-farm
energy use per
hectare

Energy
substitution

Electrical energy
generation

•
•
•
•
•
•
•

Increase irrigation water use efficiency to
reduce pumping hours.

Zone and regional scale

•

Replace irrigation machinery.
Change farm enterprise type.
Reduce energy losses and/or peak in
irrigation infrastructure, switch boards and
pump controllers.
Use biogas / biodiesel from dairy effluent
digester to drive irrigation pumps.

•

Irrigation pumps directly driven by a mini/
micro hydro turbine.
Small hydro turbine generating electricity.

•

Deliver water to the farm
gate under pressure in a pipe
distribution system (pressure
generated by gravity) to remove
the need for on-farm pumping.

Convert existing schemes’ open
race systems to pressurised
pipe systems and exploit gravity
to generate pressure to operate
irrigation equipment.
Hydro generation within scheme
distribution systems.

•

•

•

Redistribute groundwater
and surface water
allocations.

Avoid pumping at scheme
intakes by positioning
intakes elsewhere.

Large scale hydro
generation as part of water
storage infrastructure.

(Aqualinc 2010).
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Avon River/Ōtakaro

Indicators of
regional and
national economies
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chApter lAyout

CWMS
consultation

Key points

S:

Why are indicators
of regional
& national
economies
important?

11.
4

11.
4

1

6

1 1. 5

Work in progress:
What kinds
of actions &
priorities?

.11.

1.6

11.7

Ecosystem health
and biodiversity (ch 4)
Recreational and amenity
opportunities (ch 7)
Water use efficiency (ch 8)
Irrigated land area (ch 9)
Energy security and
efficiency (ch 10)

11.3

Areas where
further
information
is required

11.2
1
.
1
1
LINKagE
Y
KE

11 . 5

Current context:
What contribution
does water make
to the Canterbury
economy?

Key issues:
How can we ensure the
CWMS is affordable?
How can it factor in
externalities?

cwms targets from 2010:

• No decline in the contribution water makes to Canterbury economy “as measured through value added” (economic impact)
• Any assessment of regional economic value factors in externalities (e.g. water quality treatment costs, climate change
emissions, changed recreational values) and the cost of environmental repair and restoration
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KEY POINTS

•

•
•

Water is very important for regional and national economic
growth. The use of water for irrigated agriculture, tourism,
electricity generation and recreation all provide
economic benefits.
Access to water for irrigation contributes directly to the
prosperity of rural communities and the region through
increased incomes, employment, and growing populations.
Economic benefits from freshwater biodiversity and other
ecosystem services (benefits people can obtain from
ecosystems) are substantial.

KEY POINTS

11.1. Key points in this chapter

•

•

•

New Zealand’s clean green image and brand is strongly based
on the accessibility and quality of our rivers and lakes. This
brand draws tourists to the country and provides a strong
base for international marketing and export of our goods.
Irrigation has a number of economic benefits, but there are
also important societal and environmental considerations.
Any assessment of regional economic value must factor in
externalities (e.g. water treatment costs, climate change
emissions, changed recreational values, health-care costs)
Economic development is essential to the aspirations of Ngāi
Tahu to self determine their future

11.2. Matters raised in CWMS consultation
The need and desire for continued economic growth is very important to many New Zealanders. Submitters at different stages of the CWMS
have emphasised the importance of recognising the value of land-based production for the Canterbury region and for New Zealand’s economy.
Comments here included “more production in Canterbury means more money available to be spent in the urban sector”, “not enough stress on
assistance to increase agriculture and electricity generation” and “environmental development can create economic opportunities” (Environment
Canterbury 2009).

11.3. Why are indicators of regional and national
economies important?
Water plays an important role in the regional and economic growth of the Canterbury region, both directly (e.g. though higher agricultural
production rates and increased GDP, or employment in water-related recreational companies) and indirectly (e.g. through employment in
agricultural processing factories). Agriculture, tourism and recreational activities all make valuable contributions to the economy. All actions in the
CWMS need to contribute to improved quality of life and economic prosperity in Canterbury. This set of targets measures the combined effects of
many of the other targets. Some of the targets, such as regional GDP are influenced by initiatives outside this strategy, but it is important that the
zone and regional committees evaluate how their implementation programmes will contribute to economic wealth.

11.4. The current Canterbury context: What contribution
does water make to the economy?
The Canterbury economy has a fairly balanced industry structure, similar to New Zealand as a whole. Using estimates of regional GDP to compare
the percentage share of each industry with the national percentage share, the two largest sectors in Canterbury are manufacturing (15.0%) and
property and business sectors (13.3%). These are followed by retail trade (7.5%), agriculture, forestry and fishing (6.9%), ownership of occupied
dwellings (6.7%) and health and community services (6.4%) (Dalziel and Saunders 2009).
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11.4.1. Agriculture, irrigation and the economy
Agriculture has made a fairly constant contribution to New Zealand’s
Gross Domestic Product. The Canterbury economy is more
dependent on agriculture than the national average. The agricultural
sector contributes about 10-11% of Canterbury’s employment, fairly
evenly distributed throughout agricultural sectors.
Reliability of the supply of agricultural products to customers overseas
and environmental integrity are likely to be increasingly important
factors in New Zealand exports in the future. New Zealand will
increasingly need to seek a higher price for each unit of production.
Providing the quantity and quality of product the market seeks, with
the level of environmental integrity demanded in the market will be
vital in the years ahead (Canterbury Mayoral Forum 2009).

Economic benefits of irrigation
The contribution to Canterbury’s economy from irrigation is significant,
and has substantially increased over the past 40 years. Irrigated land
area in Canterbury is estimated at 500,000 ha, which contributed an
estimated net $800 million at farm-gate to national GDP and $1.1 billion
of exports in 2007/08 (Canterbury Mayoral Forum 2009). Pasture and
Dairy make up the biggest proportion of land-use that is irrigated in
Canterbury, closely followed by arable land use, as seen in Figure 26.

Figure 26: Irrigated land use in Canterbury.
Source: Brown and Ford (2006).

•

Canterbury had 287,000 ha of irrigated land, which contributed
$330 million (36%) of the total, or $1160/ha irrigated, reflecting
the generally lower value of land uses in Canterbury – Hawkes Bay
had 18,100 ha of irrigated land, with each hectare contributing on
average $5500 of farm-gate GDP (MAF 2004).

Irrigation contributes to increased exports. Increasing exports
generates real wealth for New Zealand. New Zealand exports 80-95%
of its production, much of which has been produced through use of
irrigation (Doak 2009).
Irrigation increases economic activity in rural communities. This
leads to greater employment and increased population. It is likely
that irrigation will result in a greater diversity of production so that
jobs and economic activity are not all dependent on one commodity
(e.g. sheep production). Variations in activity from year to year are
minimised as irrigation improves the reliability of primary production
(Doak 2009, MAF 2004). In 2002/03, irrigated land uses employed
in the order of 5000 full time equivalents on farms and horticulture
units nationally (MAF 2004).
Irrigation enables processing and flow-on outputs. These are
often high, especially for food processing. Other industries that
receive some benefit are manufacturing, utilities, construction,
wholesale and retail, transport and communications, business
services, and community and social services (Brown and Ford 2006).
Irrigation provides indirect benefits for the region. Direct
economic benefits for Christchurch are probably relatively low, as
benefits are usually significant for the surrounding rural community.
However, Christchurch residents are affected by the national
balance of payments via interest and exchange rates, as well as
benefits gained through a more vibrant, regenerating and stable
rural community (Doak 2009). Further work is needed to quantify
these benefits.

See Chapter 9 (Irrigated land area) for more information about
irrigation in Canterbury. The economic benefits of irrigation are
widely espoused. Much of the understanding about these benefits are
gained through experience and not well documented, although there
is an increasing amount of economic analysis being carried out in
Canterbury. Some of the key economic benefits are:
Irrigation enables higher production rates and therefore a
higher GDP. Gross Domestic Product (GDP) is a measure of national
economic activity. In 2002/03:

•
•

Canterbury irrigation increased national GDP by about
$1200/ha (on average) more than would be produced under
dry-land conditions.
The net contribution of irrigation to GDP at the farm-gate was
estimated to be in the order of $920 million. This is over and
above GDP that would have been produced at the farm-gate
without irrigation. This figure is likely to have increased marginally
since 2002 because of increased relative returns from dairy and
cropping compared with dryland sheep farming (Doak 2009)
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Irrigation enables a reliable supply of water and climate
proofing – an important way for farmers to minimise business risk.
It is increasingly critical to produce consistent quality and quantity
of produce to satisfy market demands (Doak 2009). Intangible
benefits for farmers include peace of mind, increased land values,
and increased scale of the production unit (MAF 2004). Irrigation
prevents much of the economic impact of dry periods from being felt
directly in local communities (MAF 2004). Irrigation supplements
rainfall to remove or reduce the influence of climatic variability on the
lands’ productive capacity. The more variable or low the rainfall in a
region, the more valuable irrigation is likely to be. The relative value
of irrigation can change over time with climate, market requirements,
costs and technology.
The Opuha Dam scheme in the Timaru district is an often-quoted
example of the economic benefits related to irrigation. See Appendix
11.9.2 for further information on the economic benefits generated by
the Opuha Dam scheme.
Another study, in the McKenzie District (Grimes and Aitken 2008)
found significant impacts of irrigation on farm prices. The study also
found that irrigation has different impacts on farms with different
characteristics. See Appendix 11.9.3 for further information on
this study.
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11.4.2. tourism, recreation, Biodiversity and the economy
As well as aiming for increased production through the direct
application of water to agriculture, the CWMS ‘indicators of regional
and national economies’ targets also require a demonstrable increase
in economic wealth due to biodiversity protection and improvement,
and increased recreational use of water. This will require future work
towards development of measures to assess the economic wealth
benefits of freshwater biodiversity and recreational use of water.

Economic benefits of tourism and recreation
As described in Chapters 4 (Ecosystem health and biodiversity), 5
(Natural character of braided rivers), and 7 (Recreational and amenity
opportunities), there are economic benefits associated with the
use of water for a range of ‘uses’ of water. A reasonably developed
and viable commercial and tourism infrastructure is associated with
recreation in the form of retailers, manufacturers, outdoor trusts,
shuttle transport, event managers, and commercial recreation
companies. Many of Canterbury’s important sporting events include
a river component, e.g. the Coast to Coast, with important economic
benefits for the region. More information is needed on these
economic benefits.
A study of the economic benefits of water in Te Papanui Conservation
Park (Otago) found considerable financial benefit to the local area
from keeping the park in a pristine natural state – the park acts as
a natural water catchment for Otago that would cost an estimated
$136 million to obtain from somewhere else. The value of the park’s
contribution to Dunedin’s water supply is estimated at $93m, the
value of water supplied for hydroelectricity is estimated at $31m and
the value of irrigation for surrounding farmland is $12m (Butcher
Partners Ltd 2006).
Tourists are of vital importance to New Zealand’s economy, as seen in
Figure 27. International tourism is one of the most important export
earner for New Zealand and compares favourably with other
traditional export products (Statistics New Zealand 2010). Note that
Figure 27 does not show the horticulture and wine sectors.

Figure 28: Tourist activities in New Zealand 2010.

11.4.3 NGĀI TAHU AND REGIONAL DEVELOPMENT
Economic development is essential to the development of tangāta
whenua. From their perspective sustainability encompasses:

•

•

•

the continued existence of manawhenua within the Canterbury
region, which depends on the ability of lands and waters within
their takiwā to continue to sustain valued ways of life and
requires that resources be developed in a way that does not
threaten the lives or health of present or future whānau, hapū
and iwi members;
the perpetuation of traditions and beliefs that are essential to the
self identity and unity of their membership, which in turn depends
on their ability to preserve those institutions and practices that
sustain strengthen and renew their sense of identity; and
the ability of tangāta whenua to self determine use of natural
and physical resources within their takiwā, which is dependent
on them having enough control over both economic and the
legal aspects of their day to day life to assure the perpetuation
of their authority and to defend their way of life in political and
legal forums.

Consistent with the need to develop and use resources, today Ngāi
Tahu uses water to derive a commercial return for its members. For
example Te Rūnanga o Ngāi Tahu:

•

Figure 27: International tourism expenditure
compared with selected primary exports.
Total expenditure by visitors to Canterbury is forecast to increase
from $2.303 billion in 2009 to $2.745 billion in 2016 – a growth of
19.2% or 2.5% per annum (Tourism Strategy Group 2010a). It is
difficult to determine how much of Canterbury’s tourism is waterrelated, but Figure 28 shows a range of attractions visited by tourists
in 2009/10. In addition to the ‘water activities’ numbers, categories
that are likely to include water activities (in both ‘natural’ and
‘modified’ water bodies) include ‘sightseeing’, ‘walking/hiking/
climbing’, ‘natural attractions’, ‘birds or animals’, and ‘adventure’
(Tourism Strategy Group 2010b). All of these activities result in direct
and indirect financial benefits to the economy.

•
•
•

holds fishing quota under the Quota Management System
(e.g. eels);
operates a range of tourist ventures;
owns forestry lands; and
is developing farming operations.

It is essential that the interests of Ngāi Tahu not be limited to a
customary non-commercial interest.
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11.5. Key issue: Financial viability
A key challenge for the CWMS is to create a water management system
that is affordable. Affordability issues will arise in relation to different
issues, including around achieving water use efficiency (see Chapter
9), environmental protection and enhancement (see Chapters 4 and
5), and supply-side delivery (discussed in this chapter).

Capital availability
Infrastructure options are one way in which the CWMS aims to
achieve targets related to irrigated land area, regional and national
economic growth, energy security and efficiency, and possibly
through enhanced recreational opportunities and some benefits for
the environment through improved environmental flow regimes (see
Chapter 12: Environmental Limits). However, easier and less costly
irrigation schemes have largely been developed already, and many
existing schemes received some government funding. More difficult
and costly options remain, requiring outside capital. Historically the
focus has been on the on-farm benefits of access to more reliable
water, rather than the economics of the scheme. This will change
because a return is required from schemes to attract investors,
translating into more expensive water.

A new class of asset
In New Zealand, infrastructure to support water management
represents a new and little understood class of asset (other than
experience gained through electricity generation). The challenge
is to bring development of such infrastructure within recognised
investment parameters to encourage investors to get involved.
Where infrastructure options are concerned, key questions include:
are infrastructure options sufficiently attractive to private sector
investors? Are they de-risked to minimise interest costs? Are they
complementary to current practice? Do they provide incentives for
existing consent-holders to improve water use efficiency and land
use practices? Risks that need investigation include uptake risk,
consenting risks, feasibility of options, and lead-time risks. Other risks
arise once a project actually gets underway, such as engineering and
construction risks.

Water and costs for different uses
Water is a multi-use resource, needed for irrigation and energy
generation as well as recreation, tourism, and conservation. These
uses all incur costs or lost revenue, in different ways. Traditional
measures of economic performance do not take account of
environmental impacts, but the CWMS recognises that these
externalities must be a part of how successful water management is
measured. Examples of costs include lack of ability to use water for
irrigation when the flows are needed for in-stream benefits, water
quality treatment costs, loss of recreational opportunity when a
new storage option is built, the costs of environmental repair and
restoration, health costs or cost of reduced time at work due to
water-borne illness, or the cost of having to find alternative drinking
water supplies if groundwater is contaminated. It is often difficult to
calculate these costs in monetary terms. In practical terms, a key
question is about what financial contribution to water management
the farmer, the recreationalist, the general public, etc should make.

Environmental mitigation costings
Many of the CWMS targets call for environmental repair and
restoration activities. It is important to note that these activities
come at a cost and raise questions about who should pay for them.
Appendix 11.9.4 shows some indicative costing examples from around
the country, showing some of the different activities that need to be
undertaken at different stages of mitigation:

Legacy issues
Many of the environmental issues around water are non-point-source
issues. Long-term nitrate leaching, for example, has a consequence
but responsibility cannot necessarily be pinned to existing users.
The question arises: how are such legacy issues dealt with? Who
takes responsibility for contemporary legacy issues? This becomes
particularly important if it is the difference between economic
viability or not.

Efficiencies and inefficiencies of scale
Economic efficiencies will come from greater scale of irrigation
projects making the water potentially more affordable, but with scale
comes unintended or unanticipated risks. There could be significant
cost over-runs, unforeseen environmental impacts, and so forth.
Larger development carries with it a larger responsibility. These issues
will be of primary consideration for potential investors.
Further work is required in many of these areas, on a case by case
basis within the broader context of sustainable development and
the CWMS integrated management strategy (Office of the Minister of
Agriculture 2011).

11.6. Work in progress
A number of studies are currently being carried out to provide further
information for the ‘Indicators of regional and national economies’
Target. These include:

•

Work to develop and further refine a CWMS economic assessment
model. The model covers irrigation storage, infrastructure,
distribution, application and farm systems, and allows the user to
specify how different parts of the system operate, and their cost
per unit area (Harris Consulting et al. 2009).
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•
•
•

Work to identify on-farm costs and returns, and the scale of
potential productivity gains from improved reliability.
Consideration of supply-side financing issues as part of
the CWMS.
Exploration of the concept of global consenting as a method of
reducing farmer risk (Beca).
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11.7. strong linKs with other chApters
The diagram below shows important links between work underway for 2015 Indicators of regional and national economies targets and other CWMS
targets. Increased production through the direct application of water to agriculture is vital for Canterbury’s economic growth. At the same time, as
discussed throughout this document, water provides economic wealth benefits through ecosystems services and the recreational use of water – the
longer-term 2020 targets aim to have measures in place to assess these benefits. The 2010 targets state that any assessment of regional economic
value must factor in externalities and the cost of environmental repair and restoration, as described in this chapter.

EcOSYSTEm hEaLTh aNd
bIOdIvErSITY 2015 TargETS:
Increase the “value added” and
employment per unit of water

Environmental
limits (Ch 12)

Irrigated land area
(Ch 9)

11.8. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•
•
•

Understanding about the (perceived) distribution of costs and
benefits of water use throughout Canterbury.
Need for economic modelling tools.
Need for ecosystem services tools to ensure that the full range of
values provided by ecosystems are considered and appropriately
integrated in evaluations.

importAnt questions for stAkeholders And
committees to think About:

•
•
•

What kinds of tradeoffs might be required between local, regional
and national economic benefits?
What are current and future funding requirements and sources?
At what point (financially and environmentally) is development
uneconomic?

Better understanding about the economic benefits of water
storage and irrigation.

Water being released from Lake Pukaki

161
1645 Canterbury water the regional context Nov 2011 insides FA.indd 161

15/11/11 11:35 AM

RIGHT PAGE

11.9. Appendix: Supporting information for Indicators of
regional and national economies
11.9.1. References and websites
Brown, N. and Ford, S. (2006).
Irrigation and the Canterbury
Economy. Social and Economic
Impacts.
The AgriBusiness Group,
Presentation to CSWS: Darfield.

Environment Canterbury
Regional Council (2008).
Canterbury Regional
Environment Report 2008.
Chapter 3: Groundwater.
Report No R08/83.

Butcher Partners Limited
(2006).
Economic Benefits of Water in
Te Papanui Conservation Park.
Inception Report.
Christchurch.

Environment Canterbury
Regional Council (2009).
Canterbury Water
Management Strategy Draft
Report on Submissions.
Environment Canterbury:
Christchurch.

Canterbury Mayoral Forum
(2009).
Canterbury Water
Management Strategy
– Strategic Framework –
November 2009.
With updated targets, provisional
July 2010.
Canterbury Regional Council
(1995).
Opihi River Augmentation.
Canterbury Regional Council:
Christchurch.
Doak, M. (2009).
Summary of Economic Impact
of Irrigation from existing
reports.
Prepared for Canterbury Water
Management Strategy.

Grimes, A. and Aitken, A.
(2008).
Water, Water Somewhere: The
Value of Water in a DroughtProne Farming Region. Motu
Working Paper 08-10.
Motu Economic and Public Policy
Research.
Harris Consulting (2006).
The Opuha Dam: An ex post
study of its impacts on the
provincial economy and
community.

Harris Consulting, Aqualinc
Research Ltd, Agribusiness
Group, Butcher Partners
(2009).
Economic Modelling. A
Tool to Assist Evaluation
of the Canterbury Water
Management Strategy and
Trial Scenario 1 Assessment.
Prepared for the Canterbury
Water Management Strategy.
Hearnshaw, E., Cullen, R.,
Hughey, K. (2010).
Ecosystem services review
of water projects. Australian
Agricultural and Resource
Economics Society Annual
Conference 2010.
MAF (2004).
The Economic Value of
Irrigation in New Zealand.
Ministry of Agriculture and
Forestry Technical Paper No:
04/01.
McClintock, W., Taylor, N., and
McCrostie Little, H. (2002).
Social Assessment of Land Use
Change under Irrigation.
Working Paper 33.

Office of the Minister of
Agriculture (2011).
Driving Economic Growth by
Delivering on the Potential
of Irrigation. Proposal by
Cabinet Economic Growth and
Infrastructure Committee.
Available at www.maf.govt.
nz/portals/0/documents/
environment/water/irrigation/
cabinet-economic-growthproposal.pdf.
Statistics New Zealand (2010).
Tourism Satellite Account:
2010.
Wellington: Statistics NZ.
Tourism Strategy Group,
Ministry of Economic
Development (2010a).
New Zealand Regional
Tourism Forecasts 2010-2016.
Canterbury RTO. Wellington.
Tourism Strategy Group,
Ministry of Economic
Development (2010b).
RVM – Regional Visitor
Monitor. June 2010 Benchmark
Report prepared for Ministry
of Economic Development:
Wellington.
Available at www.
tourismresearch.govt.nz/Data-Analysis/International-tourism/
Regional-Visitor-Monitor--International-Visitors/RVM-KeyData--Report/.

Channel opening at Birdlings Flat
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11.9.2. Opuha Dam Ex Post Impacts
The Opuha Dam is located in the upper part of the Opuha River, in
the Timaru district. A study was carried out in 2006 to investigate
the impacts of the Opuha Dam on the farms and community the
dam services. Financial and farm management data from 2002/03
and 2003/04 were used. The study did not consider environmental
impacts/costs.
On-farm impacts:

•
•
•

Total revenue is 2.4 times as high for the irrigated farms than the
dryland ($2,073/ha and $862/ha respectively).
Relationship of Farm Working Expenses to Total Revenue is very
similar between dryland and irrigated properties.
Cash Farm Surplus as a proportion of Total Revenue is similar for
the two farm types, but the dollar value of the surplus on irrigated
farms is substantially higher.

Scheme wide on-farm impacts:

•
•
•
•
•

Increase in Total Farm Revenue of approx $40 m/annum.
Increase in Total Farm Working Expenditure of approx
$28 m/annum.
Increase in Cash Farm Surplus of approx $12 m/annum.
Increase in Net Trading Profit after Tax of approx $3 m/annum.
Irrigated farms generate 2 times as many jobs, 2.3 times as much
value added, and 3 times as much household income per ha as
do dryland farms.

Whole-community impacts:

•
•
•

Each thousand hectares of irrigation adds $7.7 million in
output, 30 FTEs, $2.5 million in value added, and $1.2 million in
household income.

11.9.3. The value of water in a drought-prone
farming region
Water is a crucial input into agricultural production. A 2008 study
ascertained the value of irrigation by estimating the price implicitly
placed on water (through farm sale prices and valuations). Using
nineteen years of data from the Mackenzie District, the study
identified the value placed by farmers on long-term access to
irrigated water. The study examined how the value of a water consent
varies according to local conditions. The study found that:

•
•
•

Flatter areas with poorly draining soils benefit most from
irrigation, possibly because the water is retained for longer on
these properties.
Drier areas appear to benefit more from irrigation than do areas
with higher rainfall.
Farms that are situated close to towns derive especially strong
benefits from irrigation since these properties are most likely to
have potential water-intensive land uses such as dairying and
cropping that require access to processing facilities and/or an
urban labour pool.

Based on estimated sales price equations, reasonable variations in
the size of water right and of farm characteristics can give a positive
irrigation premium of up to 50% relative to similar un-irrigated
properties. The positive net returns to irrigation found for certain
types of farm indicate that water, and an associated water right
through a resource consent, is a valuable commodity in the droughtprone McKenzie Basin region. The shadow price placed on water
varies according to other characteristics – farmers benefit more as
their water right increases and value the water right more highly in
areas with characteristics that make them suitable for water-intensive
land uses (Grimes and Aitken 2008).

Interviews suggest that irrigation is associated with an increase in
confidence and infrastructure, and enables better use of capacity
in downstream businesses.
A significant proportion of farm direct spending occurs in small
centres and rural areas, likely to result in more vibrant and
sustainable rural communities. (Harris Consulting 2006).

Another study on the Opuha Dam looked at ecosystem services of
the Opihi River. The study found that only freshwater supply and
protection from floods and droughts were definitely enhanced by
the dam development. Impacts on many other ecosystem services
were ambiguous or inconclusive because information about them is
inadequate or missing – further work is required (Hearnshaw, Cullen
and Hughey 2010).

Opuha Dam. Photo: Tom Henderson
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11.9.4. Some examples of environmental mitigation costings
Activity

Example & source of information

Breakdown of activity

Cost

Predator control

Manawahe Catchment (Bay of Plenty)

Pest animal control (establishment)

$200/ha

Hall, S (2008) Manawahe Catchment Biodiversity
Management Plan, Contract Report Prepared for
Environment Bay of Plenty

Pest animal control (maintenance)

$50/ha/yr

Operational monitoring (possums & rats)

$30/ha/yr

Department of Conservation - Project River Recovery

Willow removal in Ahuriri river (mechanical
removal & stockpiling 2005)

$350/ha

Delamore, R (2009) Indigenous Biodiversity and
Water Management in Canterbury, Paper prepared for
The Steering Group, Canterbury Water Management
Strategy

Willow removal in Ahuriri River (burning
piles and burying debris 2008/9

$164/ha

Note: weed control costs are all costs of contracted
operations. None of the costs include corporate
overheads etc

Lupin control Tasman River (ground based
search and spot spray)

$10/ha

Broom control Ohau River (ground based
spray of moderate re-growth 2007/8)

$224/ha

Environment Canterbury weed control activities

Aerial spraying (Waitaki Riverbed)

$350/ha sprayed

Delamore, R (2009) Indigenous Biodiversity and
Water Management in Canterbury, Paper prepared for
The Steering Group, Canterbury Water Management
Strategy

Aerial spraying (other riverbeds)

$500 /ha sprayed

Ground based spraying

$550/ha sprayed

Ground based spot spraying

$1500/ha sprayed

Site preparation

$0.40/plant

Plants, planting, combiguards, fert tabs

$6-7/plant

Maintenance – release spray and dewed
sleeves (both year 1 and year 2)

$1.50/plant

Total development costs

$9.40/plant

Establishment plantings

$60,000/ha

Weed control

– Upper Waitaki

Willow control (ground based spraying of re- $161/ha
growth 2008/9)

Note: a $150 overhead would probably need to be
added to these figures. Where weed control….
Riparian fencing

Native Canterbury species costings (Obtained from
restoration consultant)

Protection of
Delamore, R (2009) Indigenous Biodiversity and
current wetlands Water Management in Canterbury, Paper prepared for
The Steering Group, Canterbury Water Management
Strategy

Lupins at Lake Tekapo
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Environmental
limits
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chApter lAyout

Why is setting
environmental
limits important?

Key points

S:

12.
.1
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Closely linked to all
other CWMS targets

12.3

12.3

12.5

.12.5

Areas where
further
information
is required

Current context:
What are
environmental
flows & catchment
load limits?

12.4

12.4

Work in progress:
What kinds
of actions &
priorities?

cwms targets from 2010:
Set environmental flows for surface streams, rivers and groundwater that are consistent with the fundamental principles of
the CWMS, so that:
• Flows are consistent with ecosystem health and biodiversity targets
• For all braided rivers include flood peaks, flow variability, flood regularity, and channel forming flows to maintain their
braided character and ecosystems
• Flows afford protection to in-stream values identified in Ngāi Tahu policies
• Flows are consistent with the recreational uses of the water body; and
• All the target areas of the Strategy are considered.
Set catchment load limits for nutrients for each water management zone that are consistent with the fundamental principles
of the CWMS, so that:
• Limits are consistent with ecosystem health, drinking water and biodiversity targets
• Limits afford protection to in-stream values identified in Ngāi Tahu policies
• Limits are consistent with the recreational uses of the water body; and
• Consider all the target areas of this strategy.
• Establish and begin to implement a programme to apply environmental flows to existing consents.
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KEY POINTS

•

•

Implementation of environmental limits for all water bodies
is a priority for the CWMS. These include environmental
flows and water levels (water quantity) and catchment load
limits or water quality outcomes (water quality).
Establishment of environmental limits is important to enable
management within these limits, to enable environmental
protection into the future, and to provide certainty and clear
understanding about limits to water and land use.

•

KEY POINTS

12.1. Key points in the document

•

Environmental limits are not static – they need to reflect
change driven by changes in understanding, changes in
behaviour, and other key changes such as climate change.
Ongoing science and research – including Matauranga
Māori - will help to set, monitor and potentially reassess
environmental limits into the future.

12.2. Why is setting environmental limits important?
The setting and implementation of environmental limits for all
water-bodies and catchments is a priority for the CWMS. As
described throughout this document, the CWMS establishes a new
paradigm for Canterbury, shifting from effects-based management
of individual consents to integrated management of zones. The
management of cumulative effects of water abstraction and land-use
intensification is essential, and will inform water allocation decisions
that address sustainable environmental limits. Environmental limits
provide the boundary for cumulative effects and are ideally set in
regional plans under the RMA. The setting of environmental limits is
also highlighted in the Land and Water Forum (for example, the need
for water quality standards).

In order to set environmental flows and catchment limits, all aspects
of the river and drainage system need to be considered, from the
headwaters to the estuarine and coastal environments, and including
wetlands, floodplains and associated groundwater systems. It also
means considering environmental, economic, social and cultural
views in relation to the entire systems. A wide range of outcomes,
from environmental protection to serving the needs of industries and
people, are to be considered for the setting of an environmental flow.
It is important to note that environmental limits are not static – they
need to reflect changes over time. Such changes will be driven by better
understanding of flow requirements or catchment limits, by changes in
behaviour, and by other key changes such as climate change.

Environmental limits enable management of water within specific
limits to provide environmental protection into the future, as well as
to provide certainty for water users and a clear understanding about
parameters within which development and use are possible.

12.3. Context: What are environmental flows and
catchment load limits?
Environmental flows are the amounts and patterns of flow that remain
in water bodies – rivers, streams, lakes, wetlands and groundwater
systems. They are about protecting a range of environmental and
community values including ecological systems, cultural and tangāta
whenua values, recreational values and other amenity values.
Environmental flows for groundwater can be either limits to the amount
of abstraction or water level/pressure limits and are set to provide
flows in spring-fed streams and rivers, to ensure pressure gradients to
prevent salt water or other contaminants reaching the groundwater,
and to ensure reliability for existing users and those who abstract
water from spring-fed streams and rivers. Environmental flows for
rivers/streams needs to address hydraulically-connected water. As
the demand on water systems increases there is an increased need to
understand the connections between surface and groundwater and to
develop management approaches that recognise the connectedness.
Discussions with stakeholders and technical studies so far have
highlighted the need for flow variability and avoiding prolonged “flatlining” at the minimum flow (generally achieved by a flow allocation
limit or a flow sharing rule for maintaining water levels). This includes
the need to keep freshes to flush rivers and some large floods to keep
renewing river channels and clearing vegetation. Mid-range flows also
particularly important for recreational activities such as angling and

jet-boating. At the same time, electricity generators and irrigators
need a secure supply of water at critical times.
Setting environmental flows is important because if one is not
set, resource consents have to be approved on an ad-hoc basis.
Historically granting consents without known limits has resulted
in different minimum flow conditions, and limited consideration of
reliability of supply. The relationship between a consent and those
granted after it cannot be assessed during the consent decision,
which has tended to favour existing consents over future users.
Catchment load limits are a necessary component of managing landuse at the catchment scale, complemented by industry initiatives
including agricultural best practice and technologies. Load limits
provide the link between the desired water quality in the receiving
water body and the type of controls needed on land management in
the catchment. Load limits can be set for any nitrogen, phosphorous,
sediment or other contaminant and need to take account of soil types,
catchment features and water flows in groundwater and surface
water. As with environmental flows, catchment load limits require
understanding the connections between surface and groundwater.
There are options for how catchment loads are achieved – the load
can be turned into a per hectare allocation, or by tracking actual
loads into a catchment and managing the inputs as a collective.
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12.4. Work in progress: Environmental Flow and Allocation
Plans & Catchment Load Limits
The process of setting environmental limits is underway in Canterbury
through regional plans prepared by the Regional Council. Part 2 of the
RMA requires the decision-maker (in this case the regional council) to
consider all values – social, economic, environmental and cultural.
Decision-making on environmental flows and catchment load limits
need to be consistent with the fundamental principles and targets of
the CWMS. The Environmental Limits target pulls together essential
aspects of other CWMS targets – consistent with the RMA the target
reflects a range of targets including biodiversity, drinking water and
irrigated land area.
The Natural Resources Regional Plan (NRRP) sets out the regulatory
framework that specifies an adequate level of protection that is
effective for sustaining the life-supporting capacity of surface and
groundwater systems, and sustain Ngāi Tahu and other instream
values. At the same time, it enables abstractions, damming or storage
by those who wish to use water for economic purposes.
The water quantity chapter aims to provide certainty that instream
values receive an adequate level of protection, provide consistency
and transparency in decision-making about water management,
and enable those making business decisions to be better informed
about how water management will affect their business. It does not
contain specific environmental flows for all rivers in Canterbury.
Where the NRRP or its variations do not contain specifics, providing
environmental flows for these rivers is being progressed through
environmental flow and allocation plans.
The water quality chapter sets out Environment Canterbury’s
approach to water quality management by stating the water quality
issues, establishing water quality outcomes for different types of
surface and groundwater bodies, and setting out the policies and
methods to achieve these outcomes.
For more information on the current status of the NRRP see
Chapter 13, section 13.3.2. For more information on specific
NRRP flow regimes, allocation limits for groundwater zones
and flow sensitive catchments, see www.ecan.govt.nz/ourresponsibilities/regional-plans/nrrp/pages/default.aspx.

12.4.1. Environmental Flow and Allocation
Plans
Setting and review of flow and allocation plans is underway, with
details shown in Appendix 12.6.3. Those closest to completion are
the Pareora and Waipara Plans (proposed plans have been notified
and are in the submission and hearing process) and the Hurunui and
Waiau Plans will be notified in 2011.

12.4.2. Setting catchment load limits
Interactions between water quality and quantity (flows) are an
important area of emerging research. High nutrient levels, for
example, have a much stronger impact on rivers and streams at low
flow. Streams and riverbeds benefit from periodic flushing flows
that clear away nuisance periphyton and fine bed sediment, so any
changes to water flow need to be considered alongside activities
that affect water quality. Scientists are beginning to identify the key
contaminant issues and limits for some water bodies through detailed
research and modelling, providing some of the numbers to guide
good management (NIWA 2010).
Environment Canterbury is considering policy options to better
manage the cumulative effects of non-point source discharge of
nutrients, sediment and pathogens on rivers, lakes, wetlands and
groundwater. It is addressing how to set catchment-based load
limits for the nutrients – nitrogen and phosphorus. A catchment case
study is underway, to investigate options in the Hurunui catchment.
The Land Use and Water Quality project (LUWQ) is in the processes
of identifying a range of preferred approaches for managing the
impacts of land use on water quality (see Appendix 12.7.3). This
project reported back in March 2011 and will be followed by a work
programme for the whole region.
In 2009, Environment Canterbury commissioned NIWA to assist with
assessment of nutrient loadings in Lake Benmore. The report (Norton
et al. 2009) develops a model of nutrient response in the lake and
makes predictions about the relationship between nutrient loads into
the lakes, in-lake processes, lake water quality and its associated
values. This provides a framework to help set acceptable nutrient
loads to meet the environmental objectives of the NRRP), and it has
been used in recent consent hearings in the Mackenzie basin, but is
not yet transferred into an RMA plan.

Irrigation pump station at the St Leonards Drain, Pahau River
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12.5. mAtAurAngA māori
Matauranga Māori is the knowledge held by whānau and hapū
members. It is characterised as local because it is rooted to a
particular place and set of experiences and is generated by the
people living in those places. It is transmitted orally or through
imitation and demonstration, and also may be acquired through
personal observations and participation in a range of customary
activities, closely tied to the cultural and ecological context(s)
in which it occurs. Matauranga is therefore the consequence of
practical engagement in everyday life and is adapted or reinforced
by experience, trial and error, and experiment. The lessons learned
from these experiences are often accumulated and passed along from
one generation to the next. It is dynamic – when the environmental
context changes, knowledge will usually be impacted.
Knowledge of a waterway and the conditions needed to sustain its
cultural values and practices refers to the subset of Mātauranga
Māori that is specific to the aquatic environs and the relationship of

whānau, hapū and iwi with that environ. This is broadly conceived
as encompassing knowledge of entities (sites, species, habitats),
components (e.g., soils, waters, geology, astronomy, climate), the
interrelationships among these, and the processes affecting them
(including human-made impacts).
Because such knowledge is geared toward the practical engagement
of it, it is often bound together with resource use behaviours (such as
mahinga kai). At the same time, vital aspects of it may be intimately
associated with spiritual beliefs, notions of health and wellness and
social behaviours. Due to its multi-dimensional and interconnected
nature, the demarcation of environmental knowledge from other
kinds of Mātauranga Māori can be somewhat ambiguous and
arbitrary. It is therefore important to work with the complete data
set rather than applying a filter in an attempt to isolate that which is
deemed to be traditional environmental knowledge (TEK). Finding
ways for Matauranga Māori to inform management is a priority.

12.6. strong linKs with other chApters in this document
The diagram below shows important links between work underway for 2015 environmental limits targets and other CWMS targets.

Review of environmental flows and
catchment load limits in response to
changing monitoring information,
new understanding and technologies,
and if requested by regional and zone
committees
Established and begun to implement
a programme to review existing
consents where such review is
necessary in order to achieve
catchment load limits.

All CWMS targets
(Ch 3-12)

Statutory and
planning processes

12.7. AreAs where further informAtion is required
AreAs where further informAtion is required:

•
•

•
•

Need for tools to establish the relationship between load limit
and water quality
Need for methods for managing environmental limits at the
catchment scale (rather than limits for each property) –
monitoring, models, and management. What scale do they need
to represent (e.g. catchment, regional, national)?
Better understanding about how much information is needed to
set environmental limits; how quickly can limits be established?
Better understanding about how we can best use Matauranga
Māori to complement other data sources.

importAnt questions for stAkeholders And
committees to think About:

•
•
•
•
•
•
•

What are the risks of not having environmental limits?
What approach should be taken when there is uncertainty
about links between load limits and water quality, and about the
economic cost of meeting the limits?
How should environmental limits be adjusted over time?
Who bears the risks of changing environmental limits?
How can planning for environmental limits recognise the contribution
infrastructure can make to implementation of environmental flows
and to incentivising efficiency in irrigation practice?
What influence could national policy, standards and other
actions have?
Could catchment-based farm environmental monitoring plans
be introduced?
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12.7. Appendix: Supporting information for
Environmental Limits
12.7.1. References
Environment Canterbury
Regional Council (2009).
Draft Canterbury Water
Management Strategy Report
on Submissions.
Environment Canterbury:
Christchurch.

NIWA (2010).
How clean are our rivers?
What the science really says.
In Water & Atmosphere.
July 2010.

Norton, N. and Kelly, D.
(2010).
Catchment nutrient loads and
options for nutrient load limits
for a case study catchment:
Hurunui Catchment. NIWA
Client Report: CHC201088.
Christchurch.
Prepared for Environment
Canterbury by NIWA.

Norton, N., Spigel, B.,
Sutherland, D., Trolle, D., and
Plew, D. (2009).
Lake Benmore Water Quality:
a modelling method to assist
with assessments of nutrient
loadings.
Environment Canterbury
Report No: R09/70. Prepared
for Environment Canterbury by
NIWA.

Water level recorder at Lake Heron
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12.7.2. Land Use and Water Quality Project (LUWQ)
The LUWQ project is a Canterbury-wide project to identify a range
of preferred approaches for managing the impacts of land use on
water quality.

•

•
•
•
•

Collaborative project with Environment Canterbury, Te Rūnanga
o Ngāi Tahu, Dairy NZ, Horticulture NZ, Irrigation NZ, FAR,
Federated Farmers, ESR, Landcare Research, Fish and Game,
AgResearch, Forest and Bird, Harris Consulting, NIWA;

•
•
•

Developing an approach to manage cumulative nutrient loads
while recognising spin-off benefits for managing micro-organisms
and sediments;
Setting numeric objectives requires value judgements to be
made concerning the weighing of multiple intrinsic values and
resource use values. These value judgements are not technical
decisions that are made by scientists, rather they must be made
by decision-makers as part of the planning process (Norton and
Kelly 2010).

•
•

•
•
•

The Hurunui case study examines:

•

Soil vulnerability mapping (nitrate, phosphorus and microbial
leaching and runoff vulnerability);

Calculation of nutrient loads and link to values;
Land use modelling (using CLUES and AquiferSim).

What has been learned in Hurunui so far?

Strong link with the CWMS;
Recognising social, economic, cultural and environmental values
and impacts;

Vadose zone understanding (time taken for contaminants to
reach the groundwater);

•

Rapid transport of water and contaminants to groundwater can
occur under saturated or flooded conditions.
Groundwater recharged via the land surface currently displays
nitrate concentrations around ½ MAV and concentrations above
the MAV are rare. Over half the wells monitored display an
increasing trend in nitrate. The rate of increase suggests wells with
nitrate around ½ MAV could exceed the MAV in 20–30 years time.
Dissolved reactive phosphorous (DRP) concentrations above the
guideline value (0.01 mg/L) have been detected in groundwater.
E.coli is more commonly detected in wells less than 25 m deep,
highlighting vulnerability of shallow groundwater to
bacterial contamination
In the upper to mid Hurunui, nutrients, E.coli and turbidity were
generally at levels protective of recreational and aesthetic values.
Confirmation (highlighted in other reports) that in Culverden
Basin and lower Hurunui, elevated nutrient levels and indicators
of faecal contamination are major water quality issues.

12.7.3. Environmental Flow and Allocation Plans
River

Notify plan

Operative plan

Kaikōura Rivers

Variation notified in 2007

Decision released 2010

Conway

Variation notified in 2007

Decision released 2011

Waiau

Planning Framework notified September 2011

Decision released 2012

Hurunui

Planning Framework notified September 2011

Planning Framework notified September 2011

Waipara

Plan notified in 2010

Decision released 2011

Ashley

Included in NRRP

Decision released 2010

Waimakariri

Operative since 2004

Chch West Melton Groundwater

Notify Planning Framework 2011

Decision released 2012

Ellesmere

Notify Planning Framework 2011

Decision released 2012

Rakaia
Hinds

WCO present
Notify Planning Framework 2012

Rangitata
Orari

Decision 2013
WCO present

Notify Planning Framework 2011

Opihi

Decision released 2012
Operative since 2000

Pareora

Plan notified 2010

Decision released 2011

Waihao

Planning Framework notified 2011

Decision released 2012

Waitaki

Operative since 2005

Also see map on next page.
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Figure 29: Surface water planning instruments in Canterbury.
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Regulatory backing
and context for the
Canterbury Water
Management Strategy
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13.1. introduction
Regulatory backing required to implement the Canterbury Water Management Strategy.
This chapter provides an overall summary of the key regulatory and legislative background to the CWMS.

cAnterbury wAter plAnning frAmeworK

Part IX pre Environment
Canterbury Act

Part IX pre Environment
Canterbury Act

Resource
Management Act 1991

Water Conservation
Orders

Achieve
purpose

Consistent

Regional Policy
Statement

Consistent

Give effect to

Territorial Regional
Plans

Give effect to

Catchment-based
Plans
Consistent

NRRP
Consistent

Figure 30: Canterbury Water Planning framework
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13.2. Legislation
13.2.1. Resource Management Act
The Resource Management Act 1991 (RMA) governs the management
of water resources in New Zealand. Through policy statements and
plans, the RMA enables establishment of priorities for management,
the setting of environmental limits (environmental flows and levels,
water quality standards and catchment load limits), efficiency
requirements, guidance for resource consent decisions, allocation of
water to activities and provides for the review and transfer of existing
water permits.

13.2.2. Local Government Act
The Local Government Act 2004 (LGA) sets out the purpose for local
authorities, and how they are formed and operate at a general level.
It gives local authorities powers, functions and duties in relation to
governance; Council-controlled enterprises; assets and works (e.g.
reserves, water supplies, waste collection); and finance, including
expenditure, borrowing and acquisition or sale of assets.

13.2.3. Environment Canterbury (Temporary
Commissioners and Improved Water
Management) Act
This 2010 legislation applies specifically to Canterbury, for a limited
period (13 April 2010 until the Regional Council is re-elected but
not later than the triennial local body election in 2013). The Act
has two key parts. It replaces elected Council with Governmentappointed Commissioners; and it gives the Council additional
powers and functions in resource management. The Act provides
new powers, functions and duties on Water Conservation Orders
(see section 13.4), and gives Environment Canterbury the power to
impose moratoria on applications for consents for activities involving
water or discharges, for specified periods, in specific catchments.
Environment Canterbury is also required to have particular regard
to the vision and principles of the CWMS in making decisions on
regional plans and policy statements.

Local authorities are required to have a 10-year plan (Long Term Plan
– LTP) and an annual plan (annual budget), which sets out levels of
service and large-scale expenditure based on community priorities.
The CWMS zone committees are joint committees of the Regional and
District Councils, established under the LGA. The LGA sets out how
committees and sub-committees are formed and any membership
requirements. The council(s) delegate specific powers, functions and
duties to the committee by a resolution of the council(s). Councils
and committees have Standing Orders which set out how they
operate, such as minimum requirements for meeting, reporting or
decision-making. A committee needs to act in accordance with its
delegations and any Standing Orders, so its actions are lawful.

Fishing at the Waimakariri River mouth

Tasman River
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13.3. RMA tools for water management in Canterbury
13.3.1. Regional Policy Statement
The Canterbury Regional Policy Statement (RPS) was made operative
in 1998 and is currently under review. A Proposed Canterbury Regional
Policy Statement (CRPS) was notified formally in May 2011.
The purpose of the CRPS is to set out objectives, policies and
methods to resolve resource management issues and to achieve
the integrated management of the natural and physical resources of
Canterbury. The 1998 RPS and the 2011 review provide an overview
of the significant resource management issues facing the region,
including issues of resource management significance to Ngāi Tahu.
Regional policy statements must give effect to National Policy
Statements, and must not be inconsistent with any water
conservation order. Of particular relevance to the CWMS are chapters
relating to water, beds or lakes and rivers and their margins; soils
and land use; landscape, ecology and heritage; and provision for
the relationship of tangāta whenua with resources. One of the key
roles of the revised water chapter is to incorporate the fundamental
principles and other parts of the CWMS into the RPS.

Current status of the RPS
Once the revised RPS is notified public submissions will be called for
and a hearing held. Once the Commissioners decide on a response to
submissions, the RPS will be made operative, subject to appeal to the
High Court on points of law.

13.3.2. Canterbury Natural Resources
Regional Plan (NRRP) and the Land and Water
Regional Plan
The NRRP is the overarching regional plan to sustainably manage the
region’s natural and physical resources. In coming years the plan will
change to reflect community driven priorities, in particular priorities
developed through the Canterbury Water Management Strategy and
the local water management zone committees.

Current status of the NRRP
NRRP is now operative. See www.ecan.govt.nz/our-responsibilities/
regional-plans/nrrp/Pages/Default.aspx for the latest information on
the NRRP as well as links to specific sections.
Environment Canterbury is currently preparing a Land and Water
Regional Plan that is to be publicly notified in July 2012. The Land
and Water Regional Plan will replace Chapters 4 to 8 in the Natural
Resources Regional Plan which manage water quality and quantity,
the beds of lakes and rivers, wetlands and soil conservation. The Land
and Water Regional Plan will be structured into four sections. The first
three sections will apply across the Region and the fourth section will
apply at a sub-regional level to catchments or areas that are within or
may align with the CWMS Zone Committee areas.

Regional Coastal Environment Plan (RCEP)
The RCEP promotes the sustainable and integrated management
of natural and physical resources of the coastal marine area and
coastal environment.

Land and Vegetation Management Plan
This plan addresses various aspects of land and vegetation
management throughout Canterbury via three volumes. The Plan
became operative in 1997.

Waimakariri River Regional Plan
This plan sets out the objectives, policies and methods for
resolving resource management issues within the catchment of the
Waimakariri River. Its purpose is to promote the sustainable and
integrated management of rivers, lakes and hydraulically connected
groundwater. The plan is operative and subject to one plan change.

Opihi River Regional Plan
The purpose of this plan is to promote sustainable and integrated
management of natural and physical resources, including
hydraulically connected groundwater, of the Opihi River and its
tributaries, including the Temuka River. The plan is operative and not
subject to any variation or change.

Waitaki Catchment Water Allocation Plan
This plan provides for the allocation of water in the Waitaki catchment.
It is an operative plan, not subject to any variation or change.

Kurow Bridge, Waitaki River
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13.4. Water Conservation Orders (WCOs)
Water Conservation Orders recognise the outstanding amenity or
intrinsic values that water provides, in either a natural or modified
state. Orders may be applied over rivers, lakes, streams, ponds,
wetlands, or aquifers, and can cover freshwater or geothermal water. If
recommended by the Minister and made by an Order in Council, a Water
Conservation Order can restrict or prohibit water ‘takes’, discharges
and other uses of the water. Water Conservation Orders can be used to
preserve that natural state or protect characteristics such as:

•
•
•
•

the water body’s value as a habitat or fishery.

f) recreational, historical, spiritual or cultural characteristics;
g) significance in accordance with tikanga Māori.
Ahuriri River (1990)
Recognised that the Ahuriri River and its tributaries include and
provide for outstanding wildlife habitat, outstanding fisheries, and
outstanding angling features.

Changes through the Environment
Canterbury Act

its wild and scenic nature.

The Environment Canterbury Act 2010 makes some changes to WCO
applications in Canterbury:

its value for recreational, historic, spiritual, cultural or
scenic purposes.

•

A water body may also hold particular significance for Māori.

Current Canterbury Water Conservation Orders:

•

Rakaia River (1988)
Recognises that the Rakaia River and its tributaries include and
provide for:

•

a) An outstanding natural characteristic in the form of a
braided river;
b) Outstanding wildlife habitat above and below the Rakaia River
Gorge, outstanding fisheries, and outstanding recreational,
angling and jet boating features.
Lake Ellesmere (1990)
Lake Ellesmere is recognised for providing an outstanding wildlife
habitat. The WCO includes various provisions to preserve and protect
the wildlife habitat – it mandates lake openings and closings, and
restricts land drainage.
Rangitata River (2006)
Recognised that the Rangitata River waters include or contribute to
the following outstanding characteristics, features and values:
a) amenity and intrinsic values;
b) habitat for terrestrial and aquatic organisms;
c) fishery values;
d) wild, scenic and other natural characteristics;
e) scientific and ecological values;

Applications are still made to the Minister for the Environment,
but Environment Canterbury processes them and makes a
recommendation to the Minister
Applications for WCOs in Canterbury have different tests (they are
subject to the purpose and principles of the RMA and the vision
and principles of the CWMS).
There is no appeal of Environment Canterbury’s
recommendations to the Environment Court (only to the High
Court on questions of law).

Hurunui – An application for a Water Conservation Order on the
Hurunui River was lodged in 2007 by Fish and Game, Forest and Bird,
and NZ Recreational Canoeing Association, for the upper reaches of
the Hurunui River, and Lakes Sumner, Taylor and Loch Katrine.
The applicants considered that the Upper Hurunui Waters have
outstanding and important intrinsic and amenity values that should
be preserved by a Water Conservation Order. “The Upper Hurunui
Waters remain largely in their natural state and are widely recognised as
having nationally significant habitat, fishery, wild and scenic, ecological,
recreational and cultural values and significant salmon habitat. Many of
these waters are readily accessible from Christchurch and contribute to
amenity values at regional, national and, through tourism, international
levels” (New Zealand Fish and Game Council of New Zealand, North
Canterbury Fish and Game Council and Whitewater New Zealand 2010).
In December 2010 the application was withdrawn. The applicants
stated that they wished to instead focus on the collaborative process
regarding catchment plans for the Hurunui-Waiau catchments, as
part of the CWMS.

13.5. Moratoria
Hurunui River
In conjunction with the Environment Canterbury Act, Environment
Canterbury has placed a moratorium on resource consent
applications relating to water in the Hurunui River and its tributaries.
A moratorium, in this context, is a prohibition on making or granting
applications for resource consents for water or discharges. The
Hurunui moratorium applies to any activity which involves the taking,
use, damming or diverting of surface water or stream depleting
groundwater (known as hydraulically connected groundwater) where:

•
•

The activity involves water from the Hurunui River from its source
to the sea or any tributary of the Hurunui River; and

The moratorium will apply from 2 August 2010 until 1 October 2011,
unless the Council decides to lift it sooner. It will affect any new
applications for a resource consent for the activities listed above,
and any applications to change existing consents that fall into the
category of specified applications.
Waiau River
A moratorium has also been placed on the Waiau River, applying to
any activity which involves the taking, use, damming or diverting of
surface water or stream depleting groundwater. The moratorium
will come into effect from December 6, 2010 until October 1, 2011,
aligning with the Hurunui decision taken in July.

The activity would require a resource consent (under section 14 of
the Resource Management Act 1991).
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Fishing at Waimakariri River Regional Park
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