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1.0 INTRODUCTION
Thank you for giving Amuri Irrigation Company Limited (hereafter referred to as either
‘Amuri’, ‘AIC’ or ‘the Company’) the opportunity to submit to proposed Plan Change 1
(hereafter referred to as ‘PC1’ and/or ‘the Plan Change’) to the Hurunui and Waiau
River Regional Plan (hereafter referred to as ‘the HWRRP’). As PC1 was notified for
formal submission on the 4th of May 2019, we now make a series of submission to the
Plan Change. In doing so, we discuss aspects of the section 32 Evaluation Report (‘the
s32 Report’) that accompanied PC1.
Who is AIC?
AIC operates three irrigation schemes, known as the Waiau, Balmoral and Waiareka
(hereafter referred to collectively as the ‘Amuri Irrigation Scheme’), within the Hurunui
and Waiau catchments (which are collectively shown on Figure 1, which follows).
The Amuri Irrigation Scheme was designed and constructed in the 1970s and 1980s and
supplied irrigation water (typically via border dyke allocations) to the Company’s
shareholders. Currently, over 99 percent of shareholders use spray irrigation as a result
of an estimated $100 million investment across the scheme in converting border dyke
land to spray irrigation.
The Waiau Scheme takes eleven cubic metres per second 1 (hereafter referred to as
‘cumecs’) of water from the Waiau River at the Leslie Hills bridge. The abstracted water
is used to irrigate approximately 20,000 hectares. The Waiau Scheme delivers irrigation
water (via an open race canal) to Mouse Point, where the water is distributed to
shareholders via a recently upgraded pie network. Approximately half of the Waiau
Scheme is situated within the catchment of the Hurunui River.
The Balmoral Scheme takes approximately five cumecs 2 from the Hurunui River,
downstream of its confluence with the Mandamus River. The abstracted water is used
for the irrigation of approximately 8,000 hectares of land. This Scheme has a main canal
running around the contour of the foothill that supplies a pipe network and a pond.
The Waiareka Scheme takes 450 litres per second from the Waiau River, downstream of
Waiau township, for irrigation of approximately 500 hectares of land.

1
2

11.172 cumecs to be precise
5.258 cumecs to be precise

Figure 1: Area of the AIC Irrigation Scheme

Authors
We note, for completeness, that this submission has been prepared by Enspire Consulting
Limited (hereafter referred to as ‘Enspire’) for and on behalf of Amuri. Enspire is a
planning consultancy with a broad range of experience in all facets of resource
management, including plan and policy review and preparation. We have drawn on our
own experience and that of our shareholders and Enspire to prepare this submission.
Structure
We now set out our principal submission, (Submission Point 1) and then (in tabular form)
set out a range of additional submissions that relate to the detail of what is proposed.
Where we have suggested additions to the text of PC1, they are underlined. Where we
have suggested deletions, they are denoted by strikethrough text.

2.0 SUBMISSIONS

Submission Point 1: Fundamental Premise
Provision
The entire plan change.
Reasons
It is clear from the s32 Report that PC1 is promulgated on the basis that there will be no
net increase in nitrogen (‘N’) in the key water courses / water bodies within the
catchments of the Hurunui and Waiau rivers (‘the H-WC’).3 This is to be achieved, in
relation to the Hurunui River at least, by Amuri offsetting the increased nutrient losses
that PC1 is expected to enable. Indeed, we note that an agreement between the
Canterbury Regional Council (hereafter referred to as ‘the Council’ or ‘the CRC’) and
Amuri is at an advanced stage and is expected to be executed by the parties shortly.
The existence of this agreement (hereafter referred to as the ‘AIC/CRC Agreement’),
once ratified, should be specifically acknowledged in the HWRRP, as it fulfils an
important (critical) role in enabling PC1 to be advanced in a manner that does not cause
the H-WC to be over allocated, from a water quality perspective.
3

See, for example, the section 32 Report at page 11

While the ratification of the AIC/CRC Agreement, and the consequential surrendering
(by Amuri) of a portion of its existing nutrient allocation, will ensure that the proposed
Plan Change does not cause the Hurunui River to be overallocated, if the AIC / CRC
Agreement fails for any reason, this will cause PC1 to over allocate nutrients in the HWC, which cuts across the direction that is enshrined within higher order planning
instruments, such as the National Policy Statement for Freshwater Management 2014
(hereafter referred to as ‘the NPSFM’).
AIC supports the Plan Change in principle; its support is caveated on the successful
completion of the AIC/CRC Agreement. Should there be any issue which prevents this
Agreement being executed or implemented, AIC’s principle submission will be that PC1
cannot be advanced, at least not in its present form.
Further, AIC would be concerned with any suggestion that the nutrient allocation needed
for PC1 to proceed could be secured from the existing irrigation entities (such as AIC)
via a review of their existing resource consents under section 128 of the Resource
Management Act 1991 (hereafter referred to as ‘the Act’). The Company’s concern is
founded in the timeliness of any such process and equity concerns.
Reviews that are conducted under section 128 of the Act can be contested and involve
the Environment Court (and potentially, the higher courts). It is conceivable that such
a process could consume 12 to 18 months, and not result in the outcomes needed for
PC1 to take effect. This would lead to the over allocation of nutrients, at least for 12
to 18 months.
Further, attached (as Annexure A and Annexure B respectively) are two recently
completed reports that discuss the social and economic benefits that irrigation
(principally as a consequence of the activities of the Company) has had on the H-WC. As
is apparent from both documents, the social and economic impacts have been significant
and positive. It follows that any change to the consent conditions that reduces the land
that can be irrigated by the Company is likely to consequentially diminish the benefits
that have been felt within the H-WC. This, we expect, is a factor that would have to be
weighed in the consideration of any review process.
Further still, the Company has recently invested, in round terms, some $87 million in a
piping project that is expected to achieve greater conveyance and application
efficiencies also resulting in more water being left in the rivers during the shoulder
months because the leaky races and by-washes have been retired and the new
infrastructure is better able to match supply with demand. This has enabled the last of
its existing shareholders to convert from border dyke to spray irrigation systems. This
change has enabled more land to be irrigated without any increase in the amount of N
that is lost or the rate of water that Amuri abstracts from the H-WC. These changes
have been made in the knowledge that AIC has access to its full consented nutrient
allocation.
It is important that the CRC and all interested parties are aware that the proposed
surrender of Nitrogen (‘N’) that underpins PC1 represents a significant opportunity cost
to AIC. This loss of N significantly reduces the potential to sell more shares in the future
to irrigate more land. Selling more shares allows the Company to reduce debt and spread
operating costs across more land. AIC has, however, evaluated this opportunity cost and
has decided that the benefit to the community associated with the proposed plan change
is sufficient that there is merit in AIC surrendering 38 tonnes of N.
Any further reduction in the allocation that is available for use will represent both a
direct and opportunity cost to the Company. We question the equity of such an outcome,

and its appropriateness in the context of the Act. No other irrigator within the Hurunui
catchment is proposing to reduce their nitrogen allocation.
Given the foregoing, AIC supports (in principle) PC1. This support is subject to the
AIC/CRC Agreement being executed and successfully implemented by both parties.
Indeed, the Company requests that PC1 be placed on hold until the agreement is signed
by both parties (if that has not occurred by the closing date for submissions). Should,
however, the AIC/CRC Agreement not be executed or be able to be implemented for any
reason, Amuri seeks the withdrawal of PC1.
Relief Sought
We seek the following relief:
1.
That PC1 be placed on hold after the close of submissions, and remain on hold
until the nutrient surrender agreement between AIC and the Regional Council is
executed (if that has not occurred prior to the closing date for submissions on
PC1); and
2.
That the HWRRP be amended to specifically acknowledge that the changes made
to this planning instrument (via PC1) could only occur as a consequence of the
voluntary surrender of nutrient allocations by AIC; and
3.
That should the AIC/CRC Agreement not be executed or be able to be implemented
for any reason, that PC1 be withdrawn; and
4.
Any similar change with like effect; and
5.
Any consequential change that arises from (1.) to (4.) of this submission.

Secondary Submission Points
Table A now sets out AIC’s remaining submissions to the detail of PC1.
.

Table A: Secondary Submissions Points from AIC to PC1
Submission
Provision of PC1
Number /
Reference
2

Rule 10.1A(a)(i)
As proposed, Rule 10.1A(a)(i) is broadly cast, insofar as it requires
‘information about the farming activity and the property’ to be periodically
reviewed and updated

Reasons for AIC’s Submission

Relief Sought by AIC

AIC supports the intent of Rule 10.1A(a)(i) but asks that it be amended
so that it is clear as to what information is needed.

That Rule 10.1A(a)(i) be amended so it clearly states what information
about the farming activity and the property needs to be provided; and

As presently framed, no guidance is provided within the rule, which
creates challenges for farmers as to how they can:
1. Collect the data that is required;
2. Ensure that they are complying with what is to be an important rule
for dryland farmers in the H-WC.

Other than the amendment requested in the preceding point, Amuri asks
that Rule 10.1A(a)(i) (including the changes to the introduction to the
standards listed in (a) and (b)) be retained (as modified by PC1) without
change.

Rules need to be able to be readily understood, and compliance with
them must be able to be readily determined. We question if Rule
10.1A(a)(i) achieves this latter requirement.
3

Rule 10.1A(b)
Rule 10.1A(b) requires the production of ‘a Management Plan’.

AIC supports the intent of Rule 10.1A(b) but asks that it be amended so
it is clear if one management plan per property is required, or if a dryland
farmer can supply one plan for a farming enterprise that is under their
control / management.
Management Plans prepared in accordance with Schedule 6 are expected
to be an efficient and effective means of controlling the loss of nutrients
from dryland farms. AIC therefore supports the requirement that they
be provided by those farmers seeking to comply with Rule 10.1A(b).

4

Rule 10.2(a)
Rule 10.2(a), as modified by PC1, addresses land use change. In this regard,
it sets out what land use change is permitted within the bounds of the
HWRRP.

5

Rule 11.1
Rule 11.1 makes, in broad terms, most of those activities that cannot
achieve the permitted activity rules a restricted discretionary activity.

Any similar change with like effect; and
Any consequential change that arises from the three preceding requests.
That Rule 10.1A(b) be amended to ensure that there is no uncertainty as to
whether one Management Plan is required per property. This could be
achieved by the Council amending Rule 10.1A(b) in the following manner:
“a Management Plan shall be prepared for the property in accordance with
…”
Other than the amendment requested in the preceding point, Amuri asks
that Rule 10.1A(b) be retained (as modified by PC1) without change.

In order, however, to ensure that there is no ambiguity as to the
application of Rule 10.1A, AIC asks that this rule be amended so it is clear
as to whether one Management Plan per property is required, or if one
Management Plan can be provided for each farming enterprise (by that,
we mean an aggregation of parcels of land held in single or multiple
ownership (whether or not held in common ownership) that constitutes
a single operating unit for the purpose of nutrient management). It
seems to AIC that Rule 10.1A applies to each property. While the
Company questions if this is an efficient and necessary approach, it nonethe-less is of the opinion that Rule 10.1A(b) needs to be made very clear.

Any similar change with like effect; and

It is appropriate that Rule 10.2 addresses those properties / operations
where change has caused a proposal to no longer be consistent with PC1’s
‘Low Intensity Dryland Farming’ definition. In this regard, such an
approach is needed if the H-WC is to stay within the limits of its
allocation, from a water quality perspective.

That proposed Rule 10.2(a) be retained (as modified by PC1) without
further modification.

The proposed amendments to Rule 11.1 ensure that most activities that
cannot achieve Rule 10.1A require a resource consent for a restricted
discretionary activity. This is appropriate, as in order to ensure that the
water quality of the H-WC is maintained and that it is not over allocated,
the Council must be able to consider each proposal on its merits, and to
be able to decline resource consent applications that do not accord with
the purpose of the Act.

That Rule 11.1 be amended to ensure that there is no uncertainty as to the
activity classification that applies to activities falling within its ambit. This
could be achieved by the Council amending Rule 11.1 in the following
manner:

We note, for completeness, that the heading to Rule 11.1 refers to
‘Restricted Discretionary Activities’, while the rule itself lists four
matters that the Council will restrict its discretion to. Unfortunately, the
rule itself states that activities falling within its ambit are a

Any consequential change that arises from the three preceding requests.

“… of Rule 10.2 are a restricted discretionary activity”
Other than the amendment requested in the preceding point, Amuri asks
that Rule 11.1 be retained (as modified by PC1) without change.
Any similar change with like effect; and

6

Definition of the term ‘Change of Land Use’
A modified definition of the term ‘Change of Land Use’ is proposed for
section 5.1 of the HWRRP. It is set out on page 10 of PC1.

7

Definition of the term ‘Low Intensity Dryland Farming’
A new definition of the term ‘Low Intensity Dryland Farming’ is proposed for
section 5.1 of the HWRRP. It is set out on page 13 of PC1.

‘discretionary activity’. To avoid any doubt, this should be changed to
‘restricted discretionary activity’.

Any consequential change that arises from the three preceding requests.

The proposed modification of the definition of the term ‘Change of land
use’ is appropriate. In this regard, the proposed modification makes it
clear that any land use change that causes an activity to no longer comply
with / fall within the ambit of the proposed definition ‘Low Intensity
Dryland Farming’ activity is captured by Rule 10.2 of the HWRRP. This is
needed to ensure that the changes proposed within PC1 do not cause the
H-WC to be over allocated, in terms of its water quality.

That proposed definition for the term ‘Change of land use’ be retained (as
modified by PC1) without further modification.

The proposed definition of the term ‘Low Intensity Dryland Farming’ is
appropriate. In this regard, it is both clearly drafted and readily
understood. The parameters within the definition are also measurable
and certain. As a consequence, it accords with good planning and
resource management practice.

That proposed definition for the term ‘Low Intensity Dryland Farming’ be
retained without modification.

Such a definition is also needed to limit the diffuse discharges that PC1
enables to the point where H-WC is not over allocated, in terms of its
water quality. This is a fundamental requirement that needs to be
achieved for the Plan Change to be lawful.
8

Definition of the term ‘Winter Grazing’
A new definition of the term ‘Winter Grazing’ is proposed for section 5.1 of
the HWRRP. It is set out on page 15 of PC1.

The proposed definition of the term ‘Winter Grazing’ is appropriate. In
this regard, it is both clearly drafted and readily understood. The
parameters within the definition are also measurable and certain. As a
consequence, it accords with good planning and resource management
practice.
Such a definition is also needed to limit the additional diffuse discharges
that PC1 enables to the point where the H-WC is not over allocated, in
terms of its water quality. This is a fundamental requirement that needs
to be achieved for the Plan Change to be lawful.

That proposed definition for the term ‘Winter Grazing’ be retained without
modification.

3.0 CONCLUSION
AIC wish to be heard in support of this submission.
If others make a similar submission AIC would consider presenting a joint case with them at any hearing.
The Amuri Irrigation Company Limited cannot gain an advantage in trade competition through this submission.

Andrew Barton, for and on behalf of Amuri Irrigation Company Limited.
Date:

30th of May 2019
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Key points
Completed in the 1980s and bought by their farmer-users in 1990, the Amuri irrigation
schemes are among the longest established of New Zealand’s major schemes.
Irrigation reduces fluctuating production and incomes caused by drought, but also
serves as a platform on which to develop new enterprises and social infrastructure.
This report compares economic outcomes in the Amuri Statistical Area Unit where
irrigation is relatively plentiful, with the neighbouring Hurunui Area Unit where
irrigation is relatively undeveloped. This shows irrigation has enabled greater land use
changes, growth of dairying, rising per capita value added, higher household incomes
and attracted a young and mobile labour force to rejuvenate the Amuri community.
Previous analyses of the value of irrigation in New Zealand use similar methods in
valuing irrigation by estimating the difference between outcome with irrigation from
outcome without it, but they also show wide variability in the actual values and inputs
in their respective estimates. It is difficult to define a “without” situation over a long
period of time, and most previous analyses do not attempt to do so. Nor do they
consider flow on effects across the wider economy, because of complexity of doing so.
While farmers and scheme proponents focus on such matters as the cost of water,
profitability, return on investment and asset values, governments, both local and
national, are more interested in what irrigation adds to the local economy and
community, what adverse effects it might have, and its social licence to operate.
This report uses elements of an economic impact analysis to assess the contribution of
irrigation to value added, incomes and employment, and of a society-wide cost benefit
analysis to account for effects on third parties (including the environment).
Summary of irrigation’s effects in Amuri
Expectations of irrigation

Result in Amuri

Increases productivity of the land

This is evident in the growth of value added from dairying in
the area

Production intensification creates
employment

This is evident in the growth of employment in dairying sector
in the district

Greater diversity of businesses

Beyond the establishment of dairying and dairy support units
in the area, this is difficult to discern from the Area Unit
statistics, but absence of evidence is not evidence of absence

Increased volume of supply

Amuri is achieving milk yields per hectare above those
assumed in recent assessments of new dairying potential

Strengthening of rural communities

The growth and rejuvenation of the population is in contrast
to neighbouring areas with less irrigation, and provides a
stimulus to spending and societal activities within the
community

Mixed impacts on environment

No evidence of environmental deterioration between 1989
and the present, in part due to improved irrigation methods
and farm voluntary actions to improve riparian management

Source: NZIER
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1. Introduction
This report assesses the economic effects of irrigation, and the specific contribution of
Amuri Irrigation Company Ltd (AIC) to the communities it serves in the Amuri Basin,
the wider regional economy and New Zealand at large. Previous studies have shown
that irrigation creates economic benefits that go beyond the farming industry to the
owners and employees of businesses that service agriculture, and other businesses
that benefit from increased incomes and local spending, and that it also contributes to
wider regional and national wealth. This report examines the contribution of AIC to
the communities it benefits, drawing on methods used previously.
Irrigation in the Amuri Basin is dominated by three AIL schemes established since the
1970s: Waiareka Downs (1976), and the Waiau Scheme (1981), both drawing water
from the Waiau River, and the Balmoral scheme (1986) which draws water from the
Hurunui River. Irrigation has enabled conversion of land use in Amuri’s drought-prone
basin from predominantly a mix of sheep-beef and cropping to higher value dairy
production, to become one of the country’s most productive dairy areas.
The Huruniu Waiau River Regional Plan (HWRRP) has increased the minimum flows for
the Hurunui and Waiau Rivers, which has significant implications for the reliability of
AIC’s water supply. Both in mediating the implementation of the new minimum flows,
and in investigating further options for improving reliability through the provision of
storage, it is timely to demonstrate the socio-economic impacts of irrigation in the
Amuri Basin and its contribution to communities in the area.

1.1.

A brief history of irrigation in Amuri
Basin
1

The Amuri Basin is a water deficient area encompassing the towns of Culverden,
Rotherham and Waiau. It was used more as a transit route than for settlement by local
Māori when travelling over the Alps to the West Coast, until Europeans began settling
the area during the 1860s, dividing the land into large sheep stations. In the early 1900s
the government acquired and balloted them out as smaller farms.
The Amuri Basin developed as a sheep and beef farming area but the dry Canterbury
summers and droughts caused low productivity (see Appendix B). Some water races
were dug in the early 1900s and talk of wider irrigation schemes emerged in the 1920s,
but it was not until 1952 that the Ministry of Works surveyed the area’s potential for
irrigation, after petitioning by 68 farmers from the Amuri branch of Federated Farmers.
The Labour Government in 1973 issued an Irrigation Policy to facilitate development,
and later the Think Big philosophy of the Muldoon era viewed irrigation as being in the
national interest with economy-wide benefits.
The Waiareka Downs scheme was started in 1976, drawing water from the Waiau and
irrigating 420 hectares on 8 farms. The Waiau Scheme, the largest of the proposed
schemes, gained approval in 1975 and proceeded following a poll of 85 local farmers.
It was completed in 1981 and diverted up to 11 m3/second of water from the Waiau
1

Drawing on https://www.amuriirrigation.co.nz/scheme-overview/history/
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River, supplying water through a border dyke system to an initial area of 14,380
hectares. The other principal scheme is the Balmoral, which gained approval in 1979
and was completed in 1986. It draws up to 5m3/second from the Hurunui River and
irrigates 5,240 hectares.
Just as these schemes were completed in the early 1980s, a combination of high
inflation, low meat and wool prices, and a succession of droughts depressed farm
returns in the district and slowed the ability of farmers to complete the on-farm
investments necessary to take advantage of irrigation, despite the schemes having
received 100% government subsidy on the off-farm works and 50% subsidy on on-farm
irrigation development covered by a suspensory loan written off over ten years. Low
uptake increased the cost per irrigated hectare and scheme viability was borderline.
Table 1 Timeline of irrigation scheme development in Amuri Basin
Date

Event

1860s

First European settlers - large estate creation

1908

Subdivision of Culverden estate into 29 smaller farms

1952

Ministry of Works Irrigation survey

1973

Labour Government Irrigation Policy

1975

Approval Granted for Waiau Scheme;

1976

Waiareka Scheme opened, drawing from Waiau

1977

Start of construction of Waiau Scheme; revised cost

1979

Approval granted for Balmoral Scheme

1981

Waiau Scheme opened, drawing from Waiau

1981-1983
1986

420

14,380

Successive drought years - on-farm development slow
Balmoral Scheme opened, drawing from Hurunui
Sub-total irrigated (planned) area

1986

Negotiations on sale of schemes begun

1990

Amuri Irrigation Company Ltd formed

1990

Sale of schemes to AIC

1990-2017

Hectares

5,240
20,040

Land conversions and irrigation efficiency improvements

2000

Sub-total irrigated area

18,000

2017

Sub-total irrigated area

22,175

Pressurised piping of off-farm distribution system

28,000

2017-2018

Source: NZIER, drawing on https://www.amuriirrigation.co.nz/scheme-overview/history/

In 1986 the non-interventionist Labour Government reviewed all community irrigation
schemes and proposed to give irrigators the first opportunity to buy the schemes, but
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negotiations between the Amuri Plains Irrigation Committee and Government were
long and fraught because of the three schemes being valued collectively at over $22
million by the Treasury, which would make the water unaffordable for farmers. After
the sale of the larger Lower Waitaki Scheme for $1 million provided a benchmark, the
Amuri Irrigation Company Limited (AIC) was formed in 1990 and raised $425,000 from
irrigators and an additional $175,000 from loans to purchase the three schemes.
Purchase placed all the responsibility for operations and maintenance with the farmershareholders and also brought water charges under control. The water charge for a
Waiau scheme farmer rose from $13.50/hectare in 1976 to $136/ha in 1986, while for
a Balmoral farmer it rose from $30/ha in 1979 to $168/ha in 1986. On purchasing the
schemes water charges could be stabilised at $28/ha, aiding farmer uptake.
While irrigation was initially viewed as improving water security for existing land uses,
it also made conversion to new land uses more viable. In 1982 the first farm conversion
to dairying occurred, and from the 1990s this process gathered momentum.

1.2.

Amuri irrigation today

Irrigation has enabled conversion of land use in the Amuri Basin from a mix of sheepbeef and cropping to higher value dairy production. It is now one of the country’s most
productive dairy areas, with 70 dairy farms producing an average of 1,417 kg of milk
solids her hectare (or 385 kg milk solids per cow). At present 60% of the irrigated area
is in dairying and 25% in dairy support, with the remaining 15% used for sheep and
beef, deer and crop farming. AIC had 132 shareholders in 2017, up from 103 in 2000.
Figure 1 Main distribution conduits in the Amuri schemes

Source: https://www.amuriirrigation.co.nz/pipeprojectprogressmap/

Figure 1 shows the main distribution networks of the three schemes. The schemes
originally distributed water through open channels and used border dyke flood
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irrigation. As technology has progressed farmers have adopted spray irrigation for
more precise and efficient water application, which enabled the irrigated area to
increase from an initial 20,000 hectares to 22,175 hectares by 2017. By that time 93%
of water was applied by spraying, with 7% remaining under border dyke irrigation. In
2017 the scheme’s shareholders agreed to replace the open distribution canals with
pipe distribution under pressure, which reduced water losses and energy costs in
drawing from the system, and also, on completion, freed up additional water to enable
further increase in irrigated area to around 28,000 hectares. The piping project has
also provided linkage between the Waiau with the Balmoral schemes, enabling
transfer of water and increasing the options for dealing with shortages in one or other
of the main catchments.
Figure 2 shows the location and types of irrigation used by farmers in the Amuri Plain
and surrounding areas. There is a concentration of irrigation in the Amuri area, south
of the Waiau and north of the Hurunui and Balmoral Forest, in contrast to areas of
similar terrain south of the Hurunui River, where irrigation has not proceeded far
beyond the river.
Figure 2 Irrigation extent and methods used in Amuri Basin

Source: Aqualinc (2016)2

This report examines evidence that Amuri has more vibrant socio-economic conditions
than Hurunui to the south which has yet to build an irrigation scheme. But first it
examines previous attempts to quantify the value of irrigation in New Zealand, to
establish a framework with which to examine Amuri’s economic contribution.

2

Aqualinc (2016) Canterbury Detailed Irrigated Area Mapping, Report C16010, prepared for Environment Canterbury
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2. The economic impact of
irrigation in New Zealand
While economic analysis has long been used to assess the likely viability of irrigation
schemes before they are put into place, it is relatively more recently that assessments
have been made of the wider economic and social impacts of irrigation after it has
been provided. This is partly in response to processes such as the RMA, which look
beyond the viability of a proposed project to its private proponents to consider the
wider societal and environmental changes that may be triggered if the project
proceeds. As well as identifying if there are any negative external effects significant
enough to warrant mitigation in the project, this may demonstrate the existence of
significant effects beyond those captured by the willing investors which would provide
a benefit to the community should it proceed.

2.1.

Methods of economic assessment

The AIC’s contribution to economic well-being comes from the additional value it
enables from the resources available within New Zealand. The viability of new
irrigation developments is assessed through financial analyses that compare the costs
of the development against the additional value of outputs enabled by it, and the
generation of an economic surplus to cover the cost of securing the water.

2.1.1.

Cost benefit analysis

Social cost benefit analysis (“CBA”) is the standard economic method for determining
whether a project or proposal is worthwhile, not just for the company making the
investment but also for the wider economy. The Environment Court in Port Gore
Marine Farms v Marlborough District Council3 summarised CBA as an assessment of
the sum of net additions to producer surplus, consumer surplus, and positive
externalities less negative externalities.4 Together these measure aspects of societal
well-being for the main economic actors of producers, consumers of goods and
services and third parties who unwittingly consume some of the consequences, such
as changes in environmental condition.

2.1.2.

Economic impact analysis

An alternative assessment approach is economic impact analysis (“EIA”) which shows
how spending on one project stimulates business in other sectors in the rest of the
economy, as reflected in effects on gross output, value added (or GDP), incomes and
employment. Such EIA often use “economic multipliers” to show how the spending
3
4

Port Gore Marine Farms vs Marlborough District Council [2012] NZEnvC 72.
In economics, surpluses are the principal components of economic welfare, or well-being. Producer surplus is a measure of
improved profitability and is the source of future investment as well as business owner income distributed through
dividends. Consumer surplus also measures well-being, such as the value consumers gain when goods become more widely
available or their price drops. Externalities are effects of an action that fall on third parties without invitation or
compensation and can be both positive (the pleasant sights and smells of a neighbour’s garden) or negative (smoke and
emissions from combustion activities). Adverse environmental effects under the RMA are negative externalities.
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and job creation directly incurred by a project stimulates indirect spending and job
creation in other local sectors which either supply inputs to, or use the outputs from
the project. “Local” in this sense can be the Amuri Basin, the Hurunui District, the
Canterbury Region or New Zealand at large. More impacts are contained within the
economy of interest the larger its geographic scope, because the smaller the economy,
the greater proportion of its inputs must be imported from outside, so that the value
of those inputs is not retained within the local economy.
However, as commonly practised, multipliers exaggerate impacts of changes in the
economy, as they assume there are no supply constraints on inputs so that activities
can expand indefinitely in response to the stimulus of new spending.5 They do not
allow for new demands for resource inputs changing their prices and re-allocating
resources across the economy.
A better approach to impact analysis is General Equilibrium (CGE) Analysis, which does
account for resource constraints and price effects so that some sectors contract to
offset the gains in the favoured project or industry. Although based on the same interindustry transaction model as multiplier analysis, CGE analysis is more complex and
most readily applied when the effect to be examined is a sizeable shock to the
economy which responds accordingly. It can be structured to show how large increases
in production can affect macro-economic variables such as exchange rates, and it can
generate measures of economic surpluses for consumers as well as producers to
estimate the effect on economic well-being.

2.1.3.

Impacts on societal well-being

Local governments in New Zealand have an interest in the four well-beings – economic,
social, cultural and environmental – since their inclusion in the Local Government Act
2002. How best to act on that interest, however, is still open to varying interpretation.
Local governments often focus on an activity’s social impacts, such as types of
employment and occupations created, skills available locally or needing to be acquired
by training or immigration, population (declining, stable or growing), and the adequacy
of community infrastructure (such as housing and schools) and services to meet new
demands of a changing population.
Since 2011 the Treasury has been investigating formalising such assessments through
a living standards framework, which in its current manifestation focuses on
maintaining the adequacy of four capitals: financial and physical capital (e.g.
infrastructure), natural capital (the environmental base), human capital (the level of
education and skills) and social capital (the norms, values and institutions that help the
economy to function).6 Following the UN-initiated Millennium Ecosystem Assessment,7
economics and physical sciences have also come together in the ecosystems services
approach to environmental assessment, which assesses impacts on the environment
in terms of their effects on natural processes of value to human activity (such as the

5

6

7

See Gretton, P. (2013) On Input-output Tables: uses and abuses. Australian Productivity Commission Staff Research Note for
a thorough discussion of what multipliers are, how they are constructed and their short-comings as tools for assessing
economic impacts
See Smith C (2018) Treasury Living Standards Dashboard: Monitoring Inter-Generational Well-being;
https://treasury.govt.nz/sites/default/files/2018-06/smith-living-standards-dashboard-jun18.pdf
MEA (2005) Synthesis Report https://www.millenniumassessment.org/documents/document.356.aspx.pdf
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effect of habitat changes on presence of pollinating insects, whose decline would
necessitate additional costs in artificial pollination, or production losses).
These new approaches at measuring well-being and environmental effects are not yet
fully operational beyond the listing of indicators. Until they become established,
assessments of effects of industries or projects such as irrigation schemes rely on a mix
of economic assessment supplemented by examination of indicators of social impact
and environmental effects associated with the activity.

2.2.

Previous assessments of irrigation’s
value in New Zealand

The Ministry of Agriculture and Fisheries commissioned works in the early 2000s on
the economic and social assessment of community irrigation projects. Ford (2002)
noted a wide range of parameters had been used to assess the worth of irrigation
development, which vary with the viewpoint of the assessment. Farmers and scheme
proponents each focus on financial viability, profitability, return on capital and likely
effects on the asset values of their respective enterprises.
Central and local government, Ford noted, are more concerned with effects across the
entire community, including some that in a private assessment appear as costs e.g.
labour which, from a society-wide perspective, is a source of employment and
incomes. Estimating the scale of new output (for export and domestic use),
employment, contribution to value added or GDP (output excluding costs of inputs
used in creating it), and additions to income from employee compensation or the
profitability of businesses tend to dominate government assessments, with measures
of social impact particularly prominent at local government level.
Within MAF, Doak and others (2004) estimated that irrigation in New Zealand
accounted for 475,500 hectares (4%) of farmland nationwide in 2002 and had added
11% ($920 million) to the value added of land based primary production (excluding
forestry), 12% ($1.7 billion) to primary sector exports, and created 5000 additional
jobs. For Canterbury alone, they estimated 287,200 irrigated hectares increased the
region’s value added from primary production by $335 million.
Their estimate used a “with minus without” approach to identify irrigation’s effect, in
which:
GDP attributable to irrigation = GDP with irrigation - GDP without it
= (irrigated land use mix x (Irrigated Gross Margin - fixed costs)) - (dryland land
use mix x (dryland Gross Margin - fixed costs))
Direct on-farm impacts can be readily estimated by assuming a without irrigation
baseline in which pre-existing enterprises would continue with no water-based
improvements in productivity and no land use change. This is more challenging for
indirect impacts on other industries in the economy, because the economy’s industry
composition would have evolved in different ways from its current structure in the
absence of irrigation, and it is difficult to reconstruct the inter-industry connections
with an unknown industrial composition. Hence this (and other estimates) commonly
focus on direct impacts only, leaving the indirect flow-on effects indeterminate.
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In 2014 NZIER in collaboration with AgFirst consultants prepared an update of the 2004
estimates using the same approach. By 2012 irrigated land had risen to 721,400
hectares (6.4%) of farmland nationwide and added an estimated 9% to total primary
sector (excluding forestry) value added ($2.17 billion). For Canterbury alone, they
estimated irrigated area had risen to 18% of farmland area (445,000 ha) and value
added had risen by $1,394 million.
In an earlier study, NZIER (2010) had modelled the effect of increases in irrigated area
of 374,000 hectares, mostly in Canterbury and Hawke’s Bay regions. This estimated
that in 2035, new irrigation would make national value added (GDP) 0.8% bigger than
it would otherwise be, household consumption would be $2 billion bigger, and that in
the early years there would be a temporary fall in consumption to pay for offshore
borrowing for the infrastructure investment.
For Canterbury alone NZIER (2010) estimated that the addition of 62,000 new irrigated
hectares would add $476.9 million per year over current land uses, an average of
$7,693 per hectare. It compared this with the financial results of another paper that
estimated differences between dryland and irrigated mean output for different land
uses (Harris Consulting and others, 2009). Substituting the figures from that earlier
study NZIER estimated the 62,000 new irrigated hectares would see annual output rise
from $73.5 million to $291.6 million, or from $1,185 to $4,703 per hectare. Of that
increase of $3,518 per hectare, $2,704 would come from land use change to higher
yielding enterprises; $814 from increased productivity of existing sheep farming.
Lincoln University’s Agribusiness and Economics Research Unit (AERU 2012) prepared
estimates of the economic value of potential additional irrigated areas in Canterbury,
estimating value from high, medium and low scenarios of additional hectares used for
irrigation. The results suggested adding new areas to irrigation (250,000 hectares to
607,773 hectares) could add between $1.1 billion to $2.7 billion to regional value
added, and raise employment by between 7,859 and 19,106 Full time equivalents by
2031. Across all New Zealand the value added impact would be about 1.2 times that in
Canterbury, and on employment about 1.1 times that in Canterbury.
These modelling exercises are projecting what future returns are likely to be, based on
assumptions informed by retrospective studies of what production gains and costs
have been observed in past schemes. Amongst these retrospective studies, the 2006
Opuha Dam Impact Study by Harris Consulting and others for the Aoraki Development
Trust, compared irrigated pastures to comparable dryland farms in the 2003-2004
years from this 16,000 hectare scheme. It estimated the value of direct expenditure in
rural areas and small towns to be 2.5 times as great for irrigated farms as for dryland
farms, and the study also assembled a number of social indicators to illustrate trends
over time as the irrigation scheme developed.
Ford (The Agribusiness Group 2010) prepared a study of the Economic Benefit to the
Community of the North Otago Irrigation Scheme, prepared for the Waitaki
Development Board. Despite its title this was focused on a survey of scheme members
and analysis of results through a farm financial model, and did not address how farm
expenditures flow through to other sections of the community.
Table 2 compares a selection of key results from these previous studies, with four
different measures of production: the incentive to convert to a higher yielding land use
than dryland sheep and beef production is clear. Despite differences in detailed
results, previous results show similarities in pattern of potential gain from irrigation.
NZIER report -Economic value of Amuri irrigation
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Table 2 Comparison of irrigation farm-gate impact estimates
Ratios of irrigated value over dryland sheep and beef; except for NZIER 2014, where ratio is of irrigated
enterprise to corresponding dryland enterprise

Harris 2009

AERU 2012

Farm output

$/ha/yr
Dryland
sheep & beef

Ratio

AERU 2012

Farm revenue

$/ha/yr

Ratio

634

1,185

NZIER 2014

Value added

$/ha/yr

Ratio

Gross margins

$/ha/yr

Ratio

290

Dryland
cropping

1,485

Dryland dairy

3,384

Irrigated
sheep & beef

1,999

1.7

1,527

2.4

889

3.1

Irrigated
cropping

2,792

2.4

3,029

4.8

1,499

5.2

2,542

1.71

Irrigated
dairying

7,640

6.4

8,550

13.5

4,157

14.3

6,293

1.86

Irrigated
horticulture

8,244

7.0

8,000

12.6

3,451

11.9

Source: NZIER

2.3.

Implications of previous assessments

Although prepared at different times, for different purposes and with some variation
in methods, there are common themes in previous assessments on the impact of
irrigation on the wider community. These are that irrigation enables:
•

Significant increase in productivity of the land, by:


Reducing losses from periodic drought episodes



Intensification of existing land uses due to more reliable water supply



Creating confidence to invest in new higher yielding land uses

•

Intensification of production that creates more employment opportunities
in rural areas, both for local residents and for immigrants from outside the
region or country, with new demands on social services and infrastructure
and bringing new ideas, skills and opportunities for further diversification

•

Greater diversity of business activities, both with emergence of new land
use enterprises (e.g. dairying, and dairy support pasturage) and among
support industries in agricultural processing and supply

•

Increased volume, quality and reliability of supply, which gives horticultural
crops the scale to supply higher priced export markets, and the reliability of
supply for food processors to invest in processing plant

•

Intensification that creates opportunities for subdivision, closer settlement,
more farmers and transactions throughout the community
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•

More diverse and resilient business that keeps rural communities stronger
than they would otherwise be, and supports the emergence of new social
opportunities, club participation and other community involvement.

There is less agreement on the specific estimates of how much improvement irrigation
brings to a district’s primary production. Local factors may create variability in results
across individual schemes, but broad regional or national estimates might be expected
to show more similarity in the average figures applied to them, as shown in Table 2.
The most consistent finding in the literature is that 1,000 hectares of additional
irrigation gives rise to around an additional 30 full time equivalent jobs (FTE).

2.4.

Boundary matters

Change in land or property values is often viewed as a measure of improving prosperity
and economic gain, but in the case of farmland a large part of this is the capitalisation
of future streams of productivity gain from the presence of irrigation, so it is not
additional to the value added or output estimates of the studies considered. Asset
value change is another way of viewing the productivity gain: in considering the net
worth of a proposed investment, analysis can either estimate the stream of annual
productive gains over time and discount back to present values, or estimate the
resulting gains in capital value of assets, but it would be double counting to estimate
both and add them together. As land values are influenced by more factors than just
the rise in benefit streams (e.g. potential redevelopment value or rising scarcity values)
it is usually more straight-forward to estimate a stream of future production gains
when attributing benefits to the costs of installing and operating irrigated farming.
Similarly, the change in irrigation company shareholding is largely a reflection of the
potential gain in output values enabled by the company’s activities. As such it is a
“claim” on the increase in gross production output, and not included separately as to
do so would result in double counting.
The effect on rateable values for local body rates is also not an additional benefit of
irrigation, but rather a transfer payment from landowners to local councils towards
funding council services. Rates revenues are legally applied for use only on items
provided for in councils’ annual plans, so an increase in rateable values on one group
of properties does not necessarily increase the level of council expenditure, rather it
redistributes the share of expenditure across properties. In the long term, however,
more productivity communities with higher rateable values may be able to support
more or better council services because they are more affordable to the community.
Like rates, taxes of all sorts are also transfer payments from income earners or
consumers to the national government. As it is difficult to accurately predict how tax
liabilities fall across a community, economic assessments of impacts, costs and
benefits general focus on the grow effects before accounting for tax, to identify the
real gain from an activity, rather than its ultimate distribution across different parties
in the economy.
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3. The economic impact of
Amuri irrigation
The previous literature has established an approach to estimating the economic
impacts of irrigation, establishing a without irrigation counter-factual and comparing
that against the actual outcome of irrigation development. It has also shown that there
are several recurring outcomes of irrigation development on the structure of primary
production, land use and other characteristics of the local economy, which could be
used as criteria for assessing the effects of particular irrigation schemes.
Recreating a counter-factual baseline would be challenging in the case of the Amuri
schemes which were established over 30 years ago. A farming economy without access
to reliable water supply over that period could evolve in ways difficult to build into a
back-cast baseline, possibly with farm amalgamations and restructuring that has not
eventuated in the presence of irrigation. Such a recreated baseline would give a false
sense of precision which would be more misleading for a localised scheme such as
Amuri than for the national estimates described in the literature, in which average
values tend to even out some of the errors.
An alternative is to examine the consequences of irrigation by comparing the economic
conditions in the Amuri Basin where irrigation is present, against neighbouring areas
with similar terrain and climate where it is less evident. As shown in Figure 2, there is
a contrast between the densely irrigated areas of the Amuri Basin between the Waiau
and Hurunui Rivers, and the area south of the Hurunui where irrigation does not reach
far beyond the river.
These contrasting locations correspond to two of Statistics New Zealand’s Area Units,
a level of aggregation of the mesh-blocks in which Census and other statistics are
arranged. As shown in Figure 3, the Hurunui Area stretches from Waipara in the south
to the Hurunui River, and reaches from the east coast up to and including the Lake
Sumner Forest Park. The Amuri Area is larger and all inland, reaching from the Hurunui
across the Waiau and up its valley to the ranges around Lewis Pass.
Although the Amuri Area covers a lot of territory beyond that covered by the AIC
irrigation schemes, much of that is not irrigated (see Figure 2). Towns like Culverden,
Waiau and Hamner Springs are Area Units in their own right, so by keeping them
separate the Amuri statistics apply primarily to the rural area. The impact of rural land
uses that have emerged primarily because of irrigation, such as dairying, can be largely
attributed to the principal concentration of dairying in the area, which is the AIC
schemes.
In the analysis that follows Hurunui District refers to the whole of the Territorial
Authority of that name, Hurunui refers to the Hurunui Area Unit and Amuri refers to
the Amuri Area Unit. Capitalised “Other” refers to other territorial Area Units within
Hurunui District, namely the small towns of Culverden, Waiau and Hanmer Springs
within Amuri Area Unit, and Cheviot and Parnassus outside it. Recoverable data on
Area Units is limited to the period back to 1996, which is when Statistics New Zealand
started digitising its data and holding it in a retrievable form.
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Figure 3 Amuri and Hurunui Statistical Area Units

Source: NZIER, drawing from Statistics New Zealand

3.1.

Economic value added

Figure 4 shows the total value added over time in Amuri, Hurunui and the other
combined area units (including the towns) in Hurunui District. In 2015, the last year of
the graph, Amuri had 14% of the District’s population, Hurunui 23% and Other 63%.
Figure 4 Total value added in Hurunui District
Breakdown by statistical areas – Amuri, Hurunui and Other

Source: NZIER drawing from Statistics New Zealand
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Figure 4 shows Amuri’s value added (also known as contribution to GDP) surpassing
that of Hurunui after 2006, before slipping back in 2015 coinciding with reduction in
dairy prices. The other areas grew steadily over the period shown, partly on the back
of tourism growth and, partly, with some exodus from Christchurch following the 2011
earthquake.
Figure 5 shows the changes in per capita value added across area units within the
District. This shows that while per capita value added has progressed at similar rates
in Hurunui and the Other area units, in Amuri it has climbed well above the other area
units in the District. This is a sign of exceptional productivity in the Amuri area despite
a relatively light population.
Figure 5 Value added per capita in Hurunui District
Breakdown by statistical areas – Amuri, Hurunui and Other

Source: NZIER drawing on Statistics New Zealand

Figure 6 shows the industries contributing the most to value added in the Hurunui
district. Dairying has grown since 2006 to surpass Beverage Manufacture, while sheep
beef and grain farming has plateaued over the period, with largely price induced
fluctuations over time. While dairying may not look particularly exceptional in this
diagram, the high concentration of dairying and low human population in Amuri
combine to explain the high per capita value added in Amuri.
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Figure 6 Principal components of value added in Hurunui District

Source: NZIER

Reinforcing that point, Figure 7 shows that value added from dairying is far higher in
Amuri than the in the other areas of the District. Again it shows growth in dairying is
more pronounced since 2006 until dipping in 2015. The graph shows Amuri is by far
the most significant area of dairy production in the District, consistent with AIC’s
history that has tracked the conversion to dairying since development of the Amuri
irrigation schemes.
Figure 7 Value added from dairying in Hurunui District
Breakdown by statistical areas – Amuri, Hurunui and Other

Source: NZIER
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3.2.

Employment

Figure 8 tracks employment over time in the four largest industries in the Amuri area.
The largest employer is dairying, having climbed above the others since 2006. Sheep
beef and grain farming has been in gradual decline since 2000, and agricultural support
services have been running fairly flat throughout the period graphed. Other industries
have grown over the period, although it is not possible from the industry classifications
in the data to pinpoint how much of this might be related to irrigation development
(e.g. service and infrastructure industries, such as new power systems and monitoring
of water use).
Figure 8 Employment in principal industries in Amuri area

Source: NZIER drawing on Statistics New Zealand

Figure 9 shows the main employers in the Hurunui area. These include sheep, beef and
grain farming and agricultural support services, both of which have been flat or slightly
declining, and school education. The only pronounced growth is in the Other category,
which is an amalgamation of 48 different industry categories, including property
operation, construction, and tourism-related services like accommodation.
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Figure 9 Employment in principal industries in Hurunui area

Source: NZIER drawing on Statistics New Zealand

3.3.

Conclusions on economic indicators

The above graphs show that when considering the main economic indicators of value
added, value added per capita and employment, the Amuri area has distinctly different
experience than its neighbouring areas within Hurunui District. In particular:
•

Over the past 10 years Amuri’s value added per capita has been much
higher than that in the other areas

•

Dairying has seen a pronounced growth in the wider Hurunui District

•

Amuri has by far the largest share of dairying value added of any of the area
units in the District

•

The importance of dairying for Amuri is reflected in the growth in
employment in dairying in the area, in contrast to neighbouring Hurunui.

The growth of dairying in Amuri is directly attributable to irrigation, without which the
investment in land conversion would carry too high a risk in a drought-prone area. As
the returns to farmers and wages paid to their employees increase spending in the
district on other businesses that earn value added and pay wages to their workers, the
private benefit for farmers has a wider benefit in additional expenditure that spreads
through the community.
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4. Wider social and
environmental impacts of
Amuri irrigation
Assessments of an activity’s economic contribution are often supplemented by social
impact assessments (SIA) which may include a varying selection of social impact
indicators (like population attraction, level of volunteering in the community, school
rolls etc).8 They may also be extended to consider economic consequences of adverse
effects on the natural environment, such as displacement of recreation from
established locations.

4.1.

Socio-economic impacts

Some social impacts are interwoven with economic factors. For instance, job
opportunities may draw people to an area, or help retain people who would otherwise
leave, so demographic characteristics such as population decline, growth, natural flux
and immigration depend on economic drivers, as well as having economic
consequences in terms of the adequacy and upgrading of infrastructure. Other social
impacts centred on relationships between people are less economically driven.
Figure 10 shows population growth in Amuri and other areas.
Figure 10 Population growth in Amuri and other areas 2001-2017
Average annual percent change

2.5%

2.3%
2.0%

2.0%
1.5%
1.5%
1.0%
0.5%

0.5%
0.0%
NZ

Amuri

Hurunui

Other

Source: NZIER

8

See for instance Quigley, R. and Baines, J. (2014) The social value of a job. Wellington: Ministry for Primary Industries.
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Figure 10 shows Amuri has experienced rapid population growth over the 2001-2017
period, with an average annual growth rate more than four times larger than that of
neighbouring Hurunui, and faster than New Zealand at large. The Other areas in the
District are also growing faster than the New Zealand average, pulled up by Hanmer
Springs that has been growing as a tourist resort and by other areas receiving some
relocation of people out of Christchurch.
Figure 11 shows what this growth has done to population age profiles. This shows
Amuri has the smallest proportion of its population in the 65 and over age group and
the highest proportion in the 0-14 years age group – higher than for New Zealand at
large. Amuri also has a higher proportion than its neighbouring areas in the 15-39 years
age group, consistent with the attraction of young workers with families to enable the
expansion in dairy production. These include workers coming in from overseas.
Figure 11 Population age structure in Amuri and other areas

Source: NZIER drawing on Statistics New Zealand Census data

The rejuvenation of rural populations is one of the more profound social impacts of
irrigation. New young arrivals are often keen to build up their experience and capital
to be in a position to acquire their own farms, creating a succession path that may not
exist with older established families whose offspring go off to forge their own careers.9
Figure 12 examines the mean household incomes in Hurunui District as revealed
through Census data for 2006 and 2013. In 2006 Amuri had higher proportions of its
households in the three highest income bands, compared to Hurunui and the wider
Hurunui District. By 2013 the shape of the distribution had changed from a bell shape
to an upward slope to the right. Amuri still had the highest proportions in the three
highest income bands, and its proportion in the $30,001-50,000 band had shrunk,
indicating that its residents in the lower bands were progressing into the higher bands.
9

Taylor N, McClintock W & McCrostie Little H (2003) Assessing the social impacts of irrigation – a framework based on New
Zealand cases; paper presented to International Association for Impact Assessment Annual Meeting, Marrakech
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Such movement up the income bands is not unusual when income growth and inflation
are superimposed on fixed monetary bands. But for Amuri to achieve a steeper rise
across the income bands compared to its neighbouring areas, combined with its
younger age profile, indicates its high production is being translated into higher
incomes for its workers to spend in and around the area.
Figure 12 Incomes in Amuri and other areas, 2006 and 2013

2013
Hurunui District
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30%
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15.7%

20%
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28.4%
26.9%

21.6%
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4.5%

5%
0%
$20,000 $20,001 - $30,001 - $50,001 - $70,001 - $100,001
or less $30,000 $50,000 $70,000 $100,000 or more
Source: NZIER drawing on Census data

These trends are consistent with irrigation, growth of dairying, the rise in per capita
value added in Amuri translated into higher wages and incomes attracting a young and
mobile labour force to maintain the farm momentum and rejuvenate the community.
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4.2.

Social impacts

Complementary evidence of social impacts is provided by the Amuri Irrigation Social
Assessment Report by Nick Taylor and Associates (July 2018). This draws on literature
and surveys, key informant interviews and site visits, and Census data compiled at the
Statistics New Zealand Meshblock level to distinguish the irrigated area within the
broader Amuri Area Unit.
This social assessment describes dryland farming prior to irrigation as relatively
unproductive, with poor existing grazing and low crop yields. The counter-factual in
the absence of irrigation would be low-returning farm properties which would most
likely be amalgamated, resulting in farmers leaving the area, rural employment
opportunities shrinking, population falling and schools and social services struggling to
remain cost effective on dwindling customer bases. Irrigation has reversed all these
potential trends.
Taylor and Associates suggest that since the 1980s, dairy conversions have improved
productivity of farms and reduced the extent of large-scale amalgamations. They have
also created demand for on-farm labour. Investors from outside the region bought
farms, which led to a period of rotating contractor managers or sharemilkers causing
instability in the labour force. This changed with formation of the Amuri District
Employment Group in 2001 which improved co-ordination of labour needs and gave
confidence to invest in new housing on farms to improve attraction and retention of
staff.
The social assessment identifies significant demographic changes in the resident
population of the irrigated area between 2001 and 2013 Census dates. These include
an increasing proportion of the resident population being of working age, increasing
proportions having tertiary qualification (reflecting technical demands of dairying
relative to sheep farming), and an increasing proportion being immigrants to the
region or the country, with a wider ethnic mix than in the surrounding areas, consistent
with the demand for labour created by conversions to irrigated dairying.
This contrast is most apparent with the town of Culverden, which over the same period
has shown an increasing proportion of residents being New Zealanders of European
descent, and increasing proportion in the over 65 age group. These results for
Culverden are consistent with population growth in the wider area stimulating
business and spending in the town, making it more vibrant and likely to retain, or even
attract, people beyond retirement age.
The social assessment identifies a number of consequences of these demographic
changes, such as the Rotherham and Amuri Area schools having markedly higher
proportions of pupils from ethnicities other than New Zealander or Maori compared
to other schools in neighbouring areas. The social assessment finds the new ethnic
groups have been well integrated into local community life, and other businesses have
been revitalised, such as veterinary and farm stores, visitor accommodation and
hospitality services. These are all consistent with the socio-economic patterns
identified in section 4.1 above, of irrigation increasing prosperity across the
community.
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4.3.

Environmental impacts

Irrigation changes the environment of surface waters and can have impacts on
environmental quality with implications for recreational, cultural and conservation
outcomes. To assess the environmental impacts of irrigation, it is necessary to consider
what environmental conditions would prevail in the absence of irrigation, then
consider how irrigation has changed those conditions. The ecosystem services
framework can then be used to assess how environmental changes affect human
activities across the community and what economic value can be attached to them.
The ecosystems services framework divides services into four broad categories:
•

Cultural services: these cover uses of the environment for cultural and
social purposes, including as a venue for recreation, aesthetic appreciation,
biodiversity conservation, historic and tangata whenua associations

•

Provisioning services: these include all the ways in which natural systems
contribute to extractable goods and services, such as harvestable fish
stocks, water for all uses, soil for growing plants

•

Regulatory services: these include ways in which ecosystems help to
regulate the environment and avoid costs for human activities, such as
forests’ contribution to soil conservation and moderating flood flows

•

Supporting services: these include fundamental processes such as
pollination and nutrient cycling on which all other uses depend – although
in practice difficult to disentangle from other services and not separately
measured.

Provisioning services can be attributed with a portion of the market values of goods
and services produced with assistance from the natural environment. So too can
regulatory and supporting services that form part of the input consumption of
economic activities, by analysing how productivity changes with varying input of some
natural service, or alternatively by examining the cost of replacing a natural service
(like pollination) by an alternative (hiring bee-hives). Cultural services mostly do not
have market values attached to them, and although various non-market valuation
techniques exist to infer public preferences and values for them, in New Zealand these
have not been carried out with sufficient quantity or quality to give confidence in the
results for decision purposes.10
Environmental impacts of irrigation fall mainly in three categories, relating to
nutrients, micro-organisms and ecological integrity, as outlined below.

4.3.1.

Nutrients

Soluble nutrients such as nitrates and phosphates can be carried by water crossing the
soil surface or percolating through it, accumulating in streams and aquifers. Irrigation
increases the risk of this occurring, but the impact depends on the concentration of
these nutrients and the timing and amounts of their application.
10

A recent non-market value study of the Hurunui River found a sample of the region’s residents stated they were willing to
pay between $25-$$44 per year for improvements in water quality for ecology, fishing or general recreation, but they were
also willing to pay similar amounts for increasing jobs in the region, implying job creation is about as important as
environmental improvement. See Marsh D & Phillips Y (2015) “Combining choice analysis with stakeholder consultation to
assess management options for New Zealand’s Hurunui River”; Water, 7, 1649-1669; doi:10.3390/w7041649
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Land use change and intensification of use enabled by irrigation also increase the risk
of more nutrient concentration. However, with the shift to spray irrigation and more
targeted use of water there is also a greater ability to manage the applications of water
and nutrients and reduce run-off. Irrigation may also have positive impacts in helping
build soil organic matter on light stony soils as commonly found in Canterbury’s plains,
and that reduces nutrient losses and leaching, and helps bind the soil against frost and
wind erosion. Compared to a counter-factual of drought-prone soils, irrigation
enhances environment. Drought-prone farming systems may place substantial stress
on the soil with practices like mob-stocking, and irrigation can reduce this.

4.3.2.

Micro-organisms

The main issue with micro-organisms is the build-up of e-coli or cyanobacteria which
can pose a risk to health of people, dogs and livestock ingesting water. There is a direct
link between intensification of livestock farming and greater loads of micro-organisms
in water, which regional councils and the National Objective Framework in the
National Policy Statement for Freshwater Management are trying to address by
keeping build-ups below acceptable levels.

4.3.3.

Ecology and conservation

Water abstraction from streams reduces flows, which can change habitats for flora and
fauna and affect rivers’ ability to perform useful functions, such as the assimilation and
dispersion of wastes, protection against erosion and the moderation of peak flows.
Such changes can also impinge on the conservation values of rivers and by interfering
with natural flushing flows, irrigation can also lead to accumulation of sediments in
riverbeds that further impede natural ecological functions.
Irrigation can mitigate these effects or even enhance ecological functions through
management of its abstractions and releases into streams. It can help maintain
minimum ecological flows at times of shortage, re-charge ground-water sources and
provide artificial flushing flows to clean out sections of river if it has sufficient storage
and head in the system. These flow moderation benefits are particularly apparent in
irrigation systems with significant storage: the Amuri schemes currently lack this but
are investigating building storage to improve reliability of supply.

4.3.4.

Amuri and the environment

A review of the LAWA database which records results of Environment Canterbury’s
environmental monitoring of water condition shows generally positive results for the
Waiau.11 The sites’ results are in the top 25% or 50% of sites monitored nationwide for
nitrates and phosphorus levels and achieve A grades in the National Objective
Framework for median and maximum nitrogen levels. One area where the Waiau
performs less well is in water clarity, where it falls in the bottom 25% of national
readings at Leslie Hills Road and the bottom 50% at Masons Road. As Leslie Hills is at
the top intake of the Waiau scheme its poor reading is attributable to a naturally higher
silt content and land use upstream.
11

See Land and Water Aotearoa https://www.lawa.org.nz/explore-data/canterbury-region/
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One less favourable spot in the area is a swimming hole on the Hurunui by the SH7
bridge which has periodic alerts for cyanobacteria during low summer flows. This is
some kilometres downstream from the Balmoral scheme intake and the intervening
north bank is currently covered by the Balmoral Forest, so farm intensification in the
Amuri schemes contributes little to bacterial build-up in that part of the Hurunui. There
has also been e. coli found at the SH7 bathing site, which has been attributed to black
back gull colonies roosting on the riverbed.12
In response to complaints from Fish and Game New Zealand about deterioration in
fishing quality in the Hurunui and other North Canterbury Rivers, in 2015 the Hurunui
Waiau Zone Committee sought a consensus scientist opinion on the state of the
Hurunui River. This particularly related to Dissolved Reactive Phosphorus (DRP) and its
impact on nuisance periphyton (slime) proliferation. The conclusion was that trend
analysis of periphyton cover and DRP showed that since 1989 the water quality of the
river has neither deteriorated nor improved.13
Environment Canterbury presented more recent assessments of the state of water
quality in the Hurunui River at public meetings at Waikari and Cheviot in 2017.14 This
concluded that nitrate from intensive land use in the Amuri Basin was the main source
of nitrogen entering the Hurunui mainstem, with concentrations in some tributaries.
While nitrates are increasing in some tributaries, phosphorus is decreasing in some,
and tributaries do not appear to be susceptible to nuisance periphyton growths.
Overall the trend for phosphorus in the Hurunui from 1989 to 2016 is flat, while that
for nitrogen has increased, but since 2005 nitrogen has been declining.
In the early days of dairy farming, flood irrigation was the most common form of
irrigation. Data shows this practice was associated with generally increasing levels of
nitrogen from 1989 to 2010. But from 2005 dairy farmers were voluntarily fencing and
planting their riparian margins and changing to more environmentally sustainable
irrigation systems. Freshwater mussels and native fish have been reported in a number
of dairy farm streams and native plantings have seen the return of native birds and
provide a valuable habitat for insects, lizards and other wildlife.15 These on-farm
improvements have coincided with the period when dairy production was still
expanding in Amuri, as illustrated in section 3 above.
A recent report (Grafton and others 2018) questions whether improved irrigation
efficiency reduces water consumption or increases its availability for other uses, citing
international studies that show subsidies for drip irrigation improve farm incomes but
also increase the irrigated area and total volume of water applied by farmers; the
resulting increase in crop yields and crop transpiration also reduces recoverable return
flows, lowering water availability for other uses. However, this is not an inevitable
result of irrigation, but a result of the institutional mechanisms for releasing water
savings for other purposes. AIC has increased the area irrigated with improvements in
application efficiency without increasing its total takes from the river systems.

12
13

14
15

See http://www.hurunui.govt.nz/assets/Uploads/20-August-2018-HWZC-Agenda.pdf
Reported in an item presented by Tim Davie (Surface Water Science Manager, at Environment Canterbury) to the Hurunui
Waiau Zone Committee at their 20 July 2015 meeting (Agenda item 4). Obtained on request from Environment Canterbury.
“What we know about water quality in the Hurunui catchment” by environment Canterbury; obtained on request.
As reported by Jamie McFadden in June 2016 https://www.stuff.co.nz/environment/80930241/a-groundlevel-view-ofnorth-canterbury-waterway-health
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In 2013 AIC established an Environmental Collective which audits Farm Environmental
Plans to assist farmers achieve Good Management Practice. As at April 2018 this had
attracted interest beyond AIC’s shareholders and irrigated area, and it had 173
members with 162 Farm Environment Plans in place, covering a collective area of
84,731 hectares. The scale and organisation of the irrigation company provides
leadership which extends wider in the community than its own shareholders.
The Amuri Irrigation Social Assessment Report cites a number of submissions which
attribute irrigation with impacts on the quality or quantity of water available for
recreation, such as deterioration in game fish habitat or increased frequency of low
flow days impeding opportunities for jet boating. It would only be economically
beneficial to reduce irrigation water-takes to improve the rivers for recreation, if the
realised value of additional boat tours, angler days and other recreation outweighed
the opportunity cost of production lost from reduced irrigation.
There is no Amuri-specific data to assess that, but the value per unit volume of water
for irrigated production in New Zealand usually far exceeds the value of keeping it in
the river for recreational purposes, as was evident in a Ministry for the Environment
commissioned study of Southland.16 The recreational activities usually have more
substitute opportunities available – such as angling or boating on the waterways above
the irrigation off-takes – than the agricultural land has for improving its value.
While there is some evidence of adverse effects on water quality in some parts of the
Hurunui and Waiau catchments coinciding with the period of agricultural
intensification under irrigation, this is concentrated in side-streams while the
mainstem rivers have shown improvement in recent years. The economic impact of
such effects depends on the consequences for human activities and the value of all
sorts that people obtain from the rivers. The ecosystems services obtained from the
Amuri and Hurunui areas do not appear to have deteriorated significantly to warrant
an economic cost being placed against the benefits that irrigation has brought.
Irrigation is likely to have improved the environmental condition, enabling higher
yielding enterprises that generate an economic surplus for farmers to invest in fencing
off and planting waterway margins for the benefit of biodiversity conservation, and
adopting irrigation systems that enable them to be more precise in the application of
both water and nutrients, with less running back into the streams.
Compared against the counter-factual of the historic practice of dryland farming with
unfenced streams and stock nibbling all available vegetation and denuding pastures in
times of drought, irrigation along with other farm management improvements since
then has been a positive influence in reducing the environmental externalities of
farming, and providing a benefit to the wider community. An alternative counterfactual of dryland farming with widespread farm amalgamation might have reduced
those environmental effects, but it would also have provided much less employment
and retention of population and social services in the Amuri district than has occurred
with irrigation.
16

Ministry for the Environment, 2013, Overview of Studies Assessing the Potential Impact of Scenarios for Setting Water
Quality Objectives, Wellington. This reported estimates of economic impacts of applying water quality objectives and limits
that would result in changes in annual aggregate farm gross margin ranging from $120 million to a reduction $2.2 billion,
compared with estimated non-market value gains in non-market values from water quality improvement in the range of
$0.2 to $2.3 million per year. Both the gross margin and non-market value estimates are understated due to limitations in
data. http://www.mfe.govt.nz/sites/default/files/overview-of-studies-assessing-potential-impacts-setting-water-qualityscenarios.pdf
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5. Conclusions
The Amuri irrigation schemes were started in the 1970s and are among the longest
established of New Zealand’s irrigation schemes. Completed in the 1980s at a time
when deteriorating farm product prices and a series of droughts increased the
challenges for farmers, and when a non-interventionist Labour government was
removing farm subsidies, it was bought by its farmer-users in 1990 and has since
enabled a transformation of the Amuri basin with land use changes.
When considering the economic value of irrigation to Amuri, it is necessary to be clear
on how it benefits the community it sits within. Farmers and scheme proponents have
their own perspective as major investors, focusing on such matters as the cost of
water, profitability, return on investment and asset values. But governments, both
local and national, are more interested in what it adds to the community-wide
functioning of areas in their jurisdictions, what adverse effects it might have, and
whether it can demonstrate a social licence to operate.
This means they look beyond the financial analysis of scheme viability, which is
essentially a private matter for investors who would not proceed with a scheme if they
did not expect it to yield a positive return. A government would be interested in a
community wide cost benefit analysis, taking account of effects on many parties and
also weighing effects measured in market values with those like environmental
impacts that have no such values.
Governments are also interested in how impacts are distributed through the economy,
and hence may draw on economic impact analysis to inform them on a scheme’s
impacts on value added (contribution to GDP), incomes retained in the community and
employment generated, both in the scheme itself and flowing on as other spending to
other industries in the economy. Recently they have been broadening the definition of
benefits to include contributions to well-being, and considering how social and
environmental impacts of a scheme might impact on living standards.
Previous analyses of the value of irrigation in New Zealand show similarities in the
methods used to determine the value of irrigation from the estimated difference
between the outcome with irrigation and the outcome without it, but they also show
wide variability in the actual values and inputs in their respective estimates. National
studies are forced to make broad assumptions about the differences in farm outputs
with and without irrigation. Local scheme studies often use a survey of individual
farmers’ budgets but may struggle to obtain representative results due to small
numbers of respondents.
Particular challenges in implementing the with/without assessment of irrigation are:
•

Defining the counter-factual “without” situation over a long period of time,
especially challenging for Amuri given its age

•

Considering how the industry structure of the economy would have evolved
differently in the absence of irrigation – this is a matter considered so
difficult that previous studies have generally limited themselves to
examining the direct impacts of irrigation, not the indirect flow on impacts.

An alternative to these challenges is to compare the contemporaneous experience of
areas with irrigation with similar areas without it. This we do by comparing the Amuri
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Statistical Area Unit where irrigation is relatively plentiful, with the neighbouring
Hurunui Area Unit where irrigation is relatively undeveloped.
Such comparison reveals stark contrast between the two areas. Compared to its less
irrigated neighbour, Amuri has:
•

Higher value added per capita than all its neighbouring area units

•

High and growing value added from dairying, the principal outcome of land
use change in Amuri’s irrigated area

•

Growth in employment in dairying

•

A much faster rate of population growth than Hurunui Area Unit

•

A higher proportion of the population in the 0-14 and 15-39 year age
groups, and a much lower proportion in the 65 and over age group

•

Higher proportions of the population in the higher income bands.

These results tell a story of irrigation giving the security and confidence for farmers to
invest in new enterprises and land use changes, resulting in the growth of dairying and
rise in per capita value added translated into higher wages and incomes. This in turn
attracts a young and mobile labour force to maintain the farm momentum, which
rejuvenates the community. It confirms what previous studies suggest can be expected
to be observed with introduction of irrigation (Table 3). It is also apparent that Amuri
has maintained is dairy farm output through recent drought episodes (Appendix B).
While irrigation and resulting farm intensification often receive a bad press, there is
little evidence of environmental deterioration with significant economic impact in the
Amuri area. But there is some indication of environmental improvements initiated by
irrigated farming and AIC’s leadership role in the local farming community.
Table 3 Summary of irrigation’s effects in Amuri
Expectations of irrigation

Result in Amuri

Increases productivity of the land

This is evident in the growth of value added from dairying in
the area

Production intensification creates
employment

This is evident in the growth of employment in dairying sector
in the district

Greater diversity of businesses

Beyond the establishment of dairying and dairy support units
in the area, this is difficult to discern from the Area Unit
statistics, but absence of evidence is not evidence of absence

Increased volume of supply

Amuri is achieving milk yields per hectare above those
assumed in recent assessments of new dairying potential

Strengthening of rural communities

The growth and rejuvenation of the population contrast with
neighbouring areas with less irrigation, and provides a
stimulus to spending and societal activities within the
community

Mixed impacts on environment

No evidence of environmental deterioration between 1989
and the present, in part due to improved irrigation methods
and farm voluntary actions to improve riparian management

Source: NZIER
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Appendix B Irrigation and
drought
Drought places strain on farming operations, with potential to constrict productivity
and create stresses for those on farms, and impacting on debt levels, family
relationships and mental health. Livestock farmers may buy in feed supplement or
move their stock, at some cost to their operation, but crop farmers have no such
option and face output losses and, for tree crops, damage to productive assets that
take years to recover. The prospect of drought may cause farmers to operate
conservatively, not stocking to the optimum level, just to reduce the potential stresses
should drought occur. Avoiding such drought effects is a principal benefit of irrigation.
The South Island’s east coast has experienced recurring drought conditions since 2015.
To illustrate we compare relatively well-irrigated Hurunui and Waimakariri with the
less extensively irrigated Kaikoura. On NIWA’s drought indicator graphs below, the
drought indicator passes through yellow and pink bars of increasing intensity the more
severe the water deficiency, with the pink layers indicating severe drought conditions.
In Hurunui West, which covers all of Hurunui District west of Parnassus Area Unit,
including the Amuri and Hurunui Area Units, 2015 was the driest year since 2011,
although 2018 has proved to be drier. The drought indicator fluctuates through the
year, but it is over Christmas and New Year that is most critical. There have been severe
dry conditions in these periods in each of 2015, 2016 and 2018.
Figure 13 Recurring dry periods in Hurunui District
Movements in the NZ Drought Indicator

Source: NIWA https://www.niwa.co.nz/climate/information-and-resources/drought-monitor

Waimakariri District to the south has had even drier conditions, touching on droughts
in 2015, 2016 and 2018, and a slightly less severe dry at the beginning of 2017.
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Figure 14 Recurring dry periods in Waimakariri District
Movements in the NZ Drought Indicator

Source: NIWA https://www.niwa.co.nz/climate/information-and-resources/drought-monitor

Kaikoura District to the north of Hurunui has fared somewhat better, with less extreme
dry periods in 2015, 2016 and 2018. In no years has it touched the pink drought zones.
Figure 15 Recurring dry periods in Kaikoura District
Movements in the NZ Drought Indicator

Source: NIWA https://www.niwa.co.nz/climate/information-and-resources/drought-monitor

How this affects farm production with and without irrigation would ideally be
examined through comparison of detailed farm results over time of similar farms in
areas of comparable terrain and environment, distinguishing irrigated farms from a
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control group of non-irrigated farms. In the absence of such detailed comparison, it
can be illustrated from records of particular production indicators – say milk solid
production per hectare from Dairy NZ’s annual dairy statistics.
Figure 16 shows that Hurunui and Waimakariri have maintained higher milk solids per
hectare than Kaikoura and the all South Island average over the years 2013/14 to
2016/17. While drought index severity might be expected to cause dips in production
in 2015 and 2016 for Hurunui and Waimakariri, this is not apparent in their milk solids
production which has been remarkably sustained across all years irrespective of
fluctuating dry conditions. The most variability in production is in Kaikoura.
Figure 16 Milkfat production and drought conditions
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Source: NZIER, drawing on Dairy NZ data

So high irrigated areas sustained production through high drought spikes of 2015 and
2016. Kaikoura, which has less irrigation, grew over the same period, from a lower base
and with less extreme drought. Production across all the South Island was flat.
Dairy NZ Statistics show that in 2016/17, Hurunui District had 93 dairy herds, and 70
of these are in the AIC schemes, so most of the Hurunui result is associated with AIC’s
irrigation. Over 2014-2017, Hurunui sustained the highest annual average growth in
milk solids per herd (12.2%) and in milk solids per effective hectare (1.8%) compared
to 4.0% and 1.6% respectively in Waimakariri. But Waimakariri had the highest annual
growth in milk solids per cow (3.4%) due to a slightly lower stocking rate than Hurunui,
which had 2.8% annual growth in milk solids per cow. DNZ’s recorded effective
hectares are similar in scale to the irrigated areas in the Amuri schemes in Hurunui and
in the Waimakariri scheme respectively so these districts’ better performance can be
associated with their irrigation levels (although other factors may also apply). There is
proportionately less irrigation in Kaikoura district and the South Island at large.
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Executive Summary
The Amuri Irrigation Company (AIC) operates three irrigation schemes in the Waiau and Hurunui
catchments in North Canterbury. This assessment aims to identify the community-level effects of
irrigated farming in the Amuri area, including any potential social benefits or costs of irrigation. The
study provides AIC with an updated account of the social impacts of irrigated land use in the Amuri
and a reference point for future analysis and planning.
The study considers the historical baseline of land uses and social conditions prior to irrigation and
takes into account what might have happened with and without irrigation. The assessment includes
a description of the irrigated areas and the communities of Culverden, Rotherham and Waiau, as
well as the comparison communities of Hawarden and Waikari and their surrounds.
The assessment used a number of sources including social research and on the area, census data and
other official statistics, District Council sources, submissions to plans, internet searches and a small
number of face-to-face interviews. The research also drew on work in other catchments (zones) of
Canterbury, as well as in Otago and the Wairarapa. An early step in the research was to match the
area used for statistical analysis previously (for the period 1981-2001) and the new analysis (20012013) - and the areas are the same.
The Amuri irrigation scheme area was a drought prone dry-land sheep farming area and the
introduction of irrigation led to a dramatic shift in land use and farming systems. Dairy farming
(dairy and dairy support) now predominate in the area, with 15% of the land use in sheep and beef.
The social transition was not easy. Construction on and off farm brought a period of economic
stimulus. An economic downturn followed, at the same time as a nation-wide period of rural
restructuring in the mid to late 1980s. Low land prices then attracted newcomer farmers and
corporate investors. Acquisition of the schemes from the Crown by AIC was a positive signal, after
which the shift to dairy farming accelerated, with ongoing intensification of land use.
Water transformed the landscape and brought considerable social change to the irrigated area and
its towns, people and communities. This change is confirmed by several previous studies and
researchers. The fundamental driver was the conversion from dry-land farming of sheep and beef,
with limited cropping, to dairy farming. The accompanying changes in farming type, irrigation
technology, herd size, farm ownership, management systems and employment meant:










The population of the Amuri held relatively steady up to 2001, a period when other areas
had falling populations. The rate of population growth peaked in the 2001–6 period and was
greatest for the irrigated area, compared to the towns.
The land-use changes with irrigation brought a younger population with higher levels of
tertiary qualifications and this has largely remained the case; although the working
population is now older there is also regular introduction of younger workers, managers and
families. The townships have an increasing proportion of older people.
The Amuri, along with the rest of the Hurunui District, has employment dominated by the
agricultural sector, and dairy farming in the irrigated areas. There is some increase in the
visitor and hospitality sector.
There has been a marked increase in the number and proportion of paid employees in the
irrigated areas and a reduction in self-employed farmers. The irrigated areas have a
noticeably high proportion of people employed full-time.
Household incomes in the irrigated areas are noticeably higher than the townships, the
District and the nation. While the townships of Rotherham and Culverden have lower
household incomes than the irrigated areas, they are better off than the townships of
4









Hawarden and Waikari, suggesting the economic benefits of irrigation flows into the closer
settlements.
Cultural and ethnic diversity have increased. There was wide adoption of the employment
of migrant workers between 2006 and 2013, with an increased proportion of Asians bringing
a significant change in ethnicity in the Amuri over this period.
The presence of more, younger families has helped school rolls, with schools being
important community hubs. Amuri Area School is doing well for roll numbers and
Rotherham school has a steady increase. In comparison, both Waiau and Waikari have
almost halved their rolls since 1997.
An increase in the Amuri population, and the economic activity of farming, has helped to
boost medical services, and a range of businesses, including builders, vets and rural supplies.
Sports groups and community activities have also benefitted.
On the other hand, a more mobile and diverse community presents challenges to the
communities, and in the early years of farming social issues emerged around employment,
housing and community cohesion.

The research found that social change in the Amuri involved a number of phases governed by the
circumstances of the time, with critical turning points. The formation of the Amuri Irrigation
Company and acquisition of the schemes from the Crown were one such turning point. The
completion of the Hurunui-Waiau Regional Plan may well be another.
Other key changes include the arrival of the first dairy farmers; the introduction of pivot irrigation;
the arrival of the first migrant workers from overseas; the piping of the water distribution system
and the formation of a farmer collective for environmental management.
The generational change from sheep and beef to dairy farming created some social tensions as the
community adjusted. Farmers, social service providers and community organisations had to adjust
to the new population and social order, working hours and cultural differences. Old traditions of
strong community social support and voluntary effort may have changed in focus and priority but
the social capital and resilience of the community remain strong.
Environmental issues created another set of tensions as the landscape changed into an intensive
farming system and questions arose about the effects of intensive land uses on river systems,
groundwater and other river uses such as outdoor recreation and drinking water supplies. The
collective, farmer-driven approach to environmental management should help to address the
concerns of recreational interests about the effects of irrigation on water quantity and quality, and
on the strong recreational and cultural values of the Waiau and Hurunui. These effects need
monitoring and should find a better balance with the economic and social benefits of irrigation, such
as increasing employment and population, and supporting vibrant businesses and services. The
Hurunui Waiau Rivers Regional Plan provides the necessary framework for this effort.
There is good evidence that the pace of social change in the Amuri has slowed, with emerging social
structures such as the model of farm ownership (often using external equity), contract farm
managers and employees. Share milking is much reduced. Systems of improved employeremployee management and environmental management have evolved and migrant workers are well
integrated into the system and community.
Recognising that periods of social and environmental change can be painful, it would be useful for
AIC to include more social aspects in their environmental management plan, and look for ways to
work with social services, education and training organisations, and community groups to enhance
social outcomes.
5
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Introduction

1.1

Amuri Irrigation

The Amuri Irrigation Company Limited1 (‘AIC’) is a farmer-owned entity that operates three irrigation
schemes within the catchments of the Waiau and Hurunui rivers in North Canterbury. The AIC was
incorporated in April 1990 by the Amuri Plains Irrigation Association to purchase the Waiau,
Balmoral and Waiareka community irrigation schemes from the Crown. The company abstracts
water from the two large rivers (Waiau and Hurunui) as well as from the Lowry and St Leonards
drains that are tributaries of the Hurunui2. Together, these projects irrigated 19,620 ha covering an
area of plains and low foothills generally referred to here as the Amuri (Figure 1).
In a recent project, AIC piped the races distributing water from the scheme head races. This change
provided additional water for irrigation, making a total supply area of approximately 28,000 ha, with
additional areas currently under development. Looking to the future, AIC is investigating water
storage options in order to increase the reliability of supply to areas currently irrigated and provide
for recent minimum flow requirements to better protect environmental values. Environmental
management and planning for the irrigated area takes place under the Hurunui-Waiau River
Regional Plan (‘the Plan’).3

1.2 Objectives of the assessment
This assessment aims to identify the community-level effects of irrigated farming in the Amuri and
any potential social benefits or costs of irrigation. The study provides AIC with an updated account
of the social impacts of irrigated land use in the Amuri over time and a reference point for future
analysis and planning. In particular, this study updates research that covered the period 1981 to
2001 as part of a public-science funded project undertaken by Taylor Baines and Associates4
(referred to here as the 2002 study) and the dissertation of Davison that takes us up to 2005. The
NZ Institute for Economic Research has undertaken a complementary study of economic effects in
the Amuri.

1

This report was commissioned by Amuri Irrigation. We thank the staff and others who assisted with information and by
openly sharing their experiences and observations with us.
2
In this report the Hurunui and Waiau rivers are referred to individually without addition of the English term “river”, in line
with common practice for Maori place names.
3
The Plan was prepared by Environment Canterbury in collaboration with the area’s Zone Committee.
4
McClintock et al. (2002).
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Figure 1: Amuri Irrigation Scheme, 2018

2

Approach and investigations

2.1

Overall approach

Social impact assessments use a number of different sources of data and methods to assess social
effects.5 A typical social assessment includes scoping, a baseline study, a projection of effects and
suggestions for managing social change. The approach integrates social assessment with
environmental and economic assessments.
For the current study, scoping of the assessment was to




establish the assessment area
identify key issues
investigate data requirements, locate data and documents and consider data issues around
longitudinal analysis of change (consistency with previous studies back to 19816).

The assessment considers the historical baseline as the position with land-use and social conditions
prior to irrigation. This historical baseline poses particular issues for analysis. Very obviously, rural
areas in New Zealand have changed considerably since 1981, with or without irrigation. There was,
in particular, a period of intense rural social change during the mid to late 1980s when farming in
New Zealand experienced the withdrawal of government subsidies and all rural areas went through
a number of policy changes. Changes such as technological innovations are not confined to one
area. Furthermore, the irrigated area in the Amuri has expanded over time, as explained in more
detail below, along with a discussion of the dynamics of land-use change over time.

5

The general social assessment method is widely used internationally and published in the text by the lead researcher
(Taylor,et al, 2004).
6
1981 is the census of population and dwellings closest to the irrigation project completion of construction.
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Reference is made to two periods: the 1981–2001 period covered by the 2002 report and the 2001–
2013 period added here. Phases of change are noted within these two periods to build an
understanding of the social impacts over time.
Reference is also made to the comparative case of the Hawarden-Waikari area immediately south of
the Hurunui, an area of plains and downlands that is largely not irrigated, with the exception of parts
between the Hurunui and Waitohi rivers. This comparison allows for an appreciation of how the
Amuri might have fared without the intervening factor of irrigated land uses.
Therefore, this assessment builds an understanding of the current social characteristics of the Amuri,
how irrigation and associated land uses have changed the area over time, and the social
consequences of these changes.
The assessment drew on other social research by the authors for Environment Canterbury (for
example, in Selwyn-Waihora, Hinds and the Waitaki Valley), and for Greater Wellington Council (in
the Wairarapa) and the Otago and Southland Regions.7 Insights and lessons from this existing
research include:


Understanding about the linkages between people, jobs, communities and freshwater values
in rural catchments, emphasising the multiple values that water provides



Spatial analysis of demographics (eg age breakdown of the population), employment,
settlement patterns and social trends



Understanding about the social impacts of irrigation and agricultural intensification,
whereby land-use change with irrigation leads to long-term social change in rural
communities, including the introduction of a range of newcomer residents



Understanding about the link between jobs, population, schools and social services in rural
areas, whereby employment drives population, demand for services such as schools and the
availability of community resources (social capital).

The assessment includes a social description of the irrigated areas and the communities of
Culverden, Rotherham and Waiau, as well as the comparison communities of Hawarden and Waikari
and their surrounds. The research focus is based on the previous catchment studies and earlier
research on the Amuri area and includes:







Population and demographic change, including factors such as age, education and ethnicity
Changes in land use, employment and economic activity
Changes in community character and sense of place
Changes in access to and use of social services including housing, health and the area’s
schools
Changes in natural values and outdoor recreation from abstraction
Any other social effects for local people and/or visitors to the area arising from
intensification of agriculture.

There are a number of relevant studies considered.8 In addition to the review of these key
documents and reports, and analysis of census and other secondary data, the research team
undertook site visits to the study area and were taken on a tour of the irrigated areas by AIC
7

Taylor et al, (2014a, 2014b). There is also relevant research in Canterbury by Rupert Tipples and colleagues, Philippa
Rawlinson and Waimakariri District Council.
8
Greer (1984), Taylor et al. (2002)., Davison, R. (2006). Other material is also referenced below.
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personnel, to understand better the irrigated areas and main settlements. For a qualitative
perspective, the researchers also undertook in-depth, face-to-face, key-informant interviews with
the Chairman and staff of AIC, Mr Davison, a school, and two other farmers/business people who are
long-term observers of the area.
2.2

Definition of the assessment area

An early step for the analysis of census data was to match the boundaries of the irrigated areas in
2013 as closely as possible with the areas used in the 2002 analysis. The previous data set included
the Statistics NZ area units (Amuri, Culverden and Waiau) and an “irrigated” area that was defined
using meshblocks.9 Comparison of the meshblocks used in the 2002 analysis and for the current
analysis confirmed that they were the same 22 meshblocks and there was very little change in the
areas they represent.10 A comparison check of the total usually resident populations in 2001
between the two studies found only minor differences, which are most probably a result of rounding
by Statistics NZ.11 Further detail and maps are provided in Attachment 1.
The analysis below presents data for the same Amuri area as in the 2002 report (which reported
data for the five census years from 1981–2001). These updated data include the last three census
years (2001, 2006 and 2013).12
A variety of secondary data sources help to describe recreation use on the Hurunui and Waiau
Rivers. The spatial focus for this description is on the river reaches below the Balmoral intake on the
Hurunui (below the Mandamus confluence), and the Leslie Hills Road intake on the Waiau. These
reaches are down stream of the intakes of the AIC. Data collection involved a search for material
reporting recreational use of both waterways, reports on the management of each river, angling
access data, relevant evidence submitted to plan hearings, and visitor information, including the
websites of government agencies and commercial recreation operators. The Hurunui River has
attracted considerably more research attention than the Waiau River, and the resources in this
report reflect this uneven attention. This difference is because the Hurunui has featured in an
application for a Conservation Order13, a research study linked to a regional planning process14, and
an irrigation proposal, namely the Hurunui Water Project.15
In summary, this assessment considers land uses and social conditions prior to irrigation and takes
into account what might have happened with and without irrigation in the area. It includes a
description of the irrigated areas and communities of Culverden, Rotherham and Waiau, as well as
comparisons to Hawarden and Waikari and their rural surrounds. Sources of data include social
research on the area, official statistics, submissions to plans, internet searches and a small number
of interviews.

9

The smallest census area.
The exception was a small boundary change in the Waiau village that did not affect the overall boundary of the village.
11
SNZ use a rounding system to protect confidentiality in data sets with small populations in a particular data cell.
12
The seven-year gap (between the 2006 and 2013 Censuses) was a result of the cancellation of the 2011 Census due to
the 22 February 2011 Christchurch earthquake.
13
North Canterbury Fish and Game Councils and the New Zealand Recreational Canoeing Association for a River
Conservation Order
14
Greenaway, R. (2001).
15
Greenaway, R. (2009).
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3

Irrigation and land-use change in the Amuri

In order to understand social change in the Amuri over time it is first necessary to understand the
changes in land use that took place with irrigation. These changes are well documented due to the
early report by Glen Greer,16 the 2002 study, and the more recent dissertation by Dick Davison,
along with data and maps provided by AIC.
Davison17 describes the Amuri prior to irrigation in 1980 as an area dominated by the farming of
corriedale sheep and the need to adapt to a harsh, dry climate of hot summers and cold winters. He
notes the prevailing viewpoint, also documented by Greer, that the Amuri was substantially an area
of sheep farming run by resident farm families as single enterprises.
“Sheep farming dominated the economic and social life of the Amuri, with wealth and relative
status determined by flock size and bales of wool harvested.18 The light shallow soils of the basin
floor were regarded as marginal farming country with the farms largely owned and operated by
family units.”
Social commentators have noted the prevailing social stability of the area at the time, a community
with strong social support systems and active sporting organisations and community life. Features,
as Davison points out, that were about to change radically.19
The study by Greer provides further useful background to the irrigation project, and baseline
information about farming in the irrigation area at the time that water was introduced to these
dryland farms. She notes:
“With the long-term prospects for traditional agricultural products looking rather bleak at the time of
the survey the farmers in the Amuri, like many others, are considering the ways in which farm
production might be diversified. As yet, however, few of them have definite plans to change from
traditional farming enterprises.”
Observations about the prevailing vegetation cover before irrigation included the poor nature of
existing grasses, dominated by brown top, and the wide presence of plants such as matagouri.20
Some cropping of wheat and barley took place but yields were poor.
In our key-informant interviews and site visits, respondents clearly indicated that the dry-land
farming area of the plains was relatively unproductive and typically experienced long periods of
summer drought. One respondent brought up on a plains farm succinctly pointed out:
“you could see a mouse running”,
and another, commenting on non-irrigated land: “this is not Roundup [herbicide], this is Canterbury”.
At the time of the 1983 survey21 the amount of land use change, in a period of just three years of
irrigation, was very limited. One farm had converted to dairy farming and two were considering
share milking. One farm had planted stone fruit and some were considering deer.22

16

Greer (1984).
Davison (2006), page 3.
18
This observation is similar to the finding of Hatch (1992), who found that farming ability and productivity were key
determinants of social status in the Canterbury farming community that he studied, not just the amount of land one
owned.
19
Davison (2006), page 28.
20
Natural values of these dry lands are not documented but the Culverden Scientific Reserve provides some understanding
of what the area used to look like.
21
As reported in Greer (1984).
17
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The next few years were very difficult for the District.
Davison and our respondents all point to the increased debt level on farms in the late 1980s,
including the costs of on-farm irrigation development by farmers. Farm families faced the choice of
changing their land use to better utilise their irrigation, passing the farm to the next generation or
selling to someone who would take this task on. The 2002 research also places this period as an
important shift in thinking about land and water, one associated with generational changes in farm
families (farm succession) and complete changes in ownership as the traditional farm families
moved out.23
Davison summarises the effect of government policy changes that took place from 1984, affecting all
New Zealand farmers and the Amuri in particular, combined with effects of water charges and farm
debt/interest charges. This difficult period provided a “perfect storm” of high development costs,
high water charges, high interest rates and high debt. A storm that added the economic downturn
after the 1987 share market crash and an exceptionally dry period in the late 1980s. The value of
rural land fell and farmers unable to restructure their debt were driven to leave farming.24 Thus the
basis was set for an intense period of change in land ownership and land uses as new land owners
and farmers moved into the Amuri. Farmers who wanted to sell had a ready buyer with these
incoming farmers.
The turning point, as indicted by Davison and the interviews that we conducted, was the farmers
purchasing the community irrigation scheme from the government in 1990 as part of a wider
divestment of Crown irrigation infrastructure. The purchase negotiations drew on the skills and
knowledge of local farm leadership present in the Amuri Plains Irrigation Association, leading to
formation of the AIC.25 Most importantly, the shifting of control of the water and infrastructure
from a government agency to the farmers was an important signal that gave new farmers the
confidence to invest in the area, while confirming the benefits of farmers working together to
manage water.
3.1

The expansion of irrigation over time

Since that turning point in 1990, the number of shareholders in the irrigation company, and the total
area irrigated in the Amuri26 (AIC considers this sort of farmer-funded expansion and re-investment
is a further indication of business confidence in the area, and an acknowledgement of social and
economic benefits.

22

Davison (2006) confirms the limited interest in land-use diversification at this point (page 18).
A process of change described in Taylor, et al., (2002) and Taylor et al. (2004).
24
For some this was a quiet departure by selling their land; other departed though the new-start grant process run
through regional coordinators of the NZ Rural Trust. The Trust processed 92 applications for these grants in North
Canterbury (Taylor, 1990).
25
Davison (2006) describes the process in detail.
23

26

Includes all members of the Environmental Collective.
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Figure 2), have both expanded, adding to the potential social effects of irrigation in the Basin.
The original Waiau scheme (constructed 1980-83) was designed to irrigate 80 farms and 17,000 ha
using 11 cumecs from an intake on the Waiau at Leslie Hills. The Balmoral scheme (constructed
1985) was designed to irrigate 5,500 ha on 25 farms, taking water from the Hurunui with an intake
below the Mandamus confluence and total allowable take of 5 cumecs. The Waiareka Downs
Irrigation Scheme (constructed in 1975) is located on the north side of the Waiau River downstream
of the Waiau township. The scheme irrigates 360 hectares and has a maximum water take of 450 l/s.
All three schemes were purchased from the Crown in 1990 and the current configuration is shown in
Figure 1.
The three schemes are operated together by AIC using a cooperative philosophy, whereby costs are
shared evenly across the schemes. At present there are shares held for 147 properties by 131
shareholders (although this does not give a clear picture as some shareholders own multiple
properties under different entities, possibly 10–15 properties). Nine of the irrigated properties are
smallholders (<15 ha).27
In a recent project known as the “pipe project”28 the AIC have converted open races for distributing
water to pipes – a $84m project that was completed in 2017, with associated works including
pumping stations and ponds. The installation of a link between the Balmoral and Waiau schemes
with the pipe network has helped to integrate the schemes further for operational purposes. On
completion the AIC irrigated area expanded from 22,175 ha to 28,000 ha, with 24,000 ha on the new
pipe network and 4,000 ha supplied from existing races. The scheme thus increased the irrigated
area by around 4,000 ha, mainly areas on the lower foothills of larger pastoral farming properties on
the eastern boundary. It is likely these new areas will be used largely for a combination of winter
feed and finishing of stock to enhance the productivity of the properties involved. There will also be
additional areas of dairy grazing and one dairy farm.
Further expansion yet to be consented by the Emu Plains Irrigation Incorporation for an area north
of the Waiau, using current irrigation takes with a pipe design for the Emu Plains through to
Waiareka. Another expansion of the total irrigated area in the Amuri is the Ngai Tahu irrigation
project. In a wider project Ngai Tahu have converted 2,500 ha of the 9,400 ha Balmoral Forest into
dryland pasture. They have also developed a 360 ha irrigated pilot farm with water from AIC.
Further extensions of several thousand hectares to their irrigated land are planned depending on the
ability to gain consents, such as for nutrient discharges.
Further expansion of irrigation is also planned for the area south of the Hurunui, encompassing the
comparison area of Hawarden, Waikari and surrounds. This project is known as the Hurunui Water
Project and could irrigate 21,000 ha. The project confirms the ongoing motivation of some of the
Hurunui farming community to expand irrigated land use because of the benefits seen to flow to
farmers and the economy. At the same time, the project has drawn considerable local opposition
because of the potential environmental effects and the capital costs to farmers and wider
community.
AIC considers this sort of farmer-funded expansion and re-investment is a further indication of
business confidence in the area, and an acknowledgement of social and economic benefits.

27

Information provided by AIC.
AIC comment that 95% of existing shareholders voted in support of this project. $60m covered pipe installation and
$24m additional ponds and pump stations.
28
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Figure 2: Amuri irrigated area 2017

3.1

Intensification of land use over time

The Hurunui economy is based primarily on agriculture and forestry, with expansion in recent years
also attributable to viticulture and tourism.29 However, viticulture is concentrated largely outside
the Amuri area, with a small vineyard at Pyramid valley near Hawarden. Most of the production is in
the Waipara and Omihi areas. Tourism is strongly focused on the village of Hanmer Springs and
businesses servicing traffic along SH 7, including businesses in Culverden.
The Amuri has most of the District’s dairy farms. The Hurunui area in DairyNZ statistics over the
2016/17 season had 93 herds run by 77 owner operators and 16 share milkers, running 77,000 cows
on 21,857 ha. Therefore, the average herd size was 832 cows. This compared to the South Island
average herd size of 611 and a national average of 414. With double the national average herd size,
irrigated dairy production in the Hurunui clearly requires large-scale capital. The only similar herd
sizes are in the Ashburton and Selwyn districts, where similar irrigated systems prevail. Ashburton
had the highest average production per herd with 363,604 kilograms of milk solids followed by
Hurunui with 355,478 kilograms of milk solids.30
Dairy production has increased over time, initially as farmers from the North Island purchased
relatively low-cost properties in the irrigated area and converted them to dairy farms. Also at this
time, a number of corporate investors moved into the area, taking advantage of the low land prices
and using share milkers to provide and manage the herds.31 The number of dairy herds increased
29

Hurunui District Long term Plan 2012-2022. Bowie, et al. (2017)
New Zealand Dairy Statistics 2016/17, Tables 3.3 and 3.4.
31
Interviews identified Tasman Agriculture, Applefields and AMP as corporates investing in this early period.
30
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from the one farm in 1983 to the 93 in 2016/17. As explained above, the most intense period of
change in farming type and ownership took place in the early 1990s. With increases in the irrigated
area and the intensity and productivity of dairy farming since then, dairy cattle numbers in the
District more than doubled from 45,271 in 2002 to 103,121 in 2012.32
The 2002 study documented this change for the Amuri irrigated area very clearly in social terms by
the number of dairy farmers and farm workers in the farmer and farm worker occupation group for
each census from 1981 to 2001.33 This trend was:






1981
1986
1991
1996
2001

0
2.6%
9.5%
36.3%
45.1%.

Current Amuri land-use is mapped in Figure 3 and this shows the domination of dairy farming in the
current land use picture, with sheep and beef farming around the margins.
Figure 3: Amuri landuse 2017

Over the period since 1981 there were also significant changes in the method of water application
on farms. These changes saw a shift from mainly border dykes to a mix of centre pivot and spray
irrigation today. Data for the last three years (2015 to 2018) confirms the shift to more efficient
methods has continued, with a 3,679 ha (21%) increase in centre pivot and a 1,117 ha (560%)
increase in solid set. Conversely, methods such as K-line, roto-rainers and border dyke have
32
33

Bowie, et al. (2017). Note dairy cattle numbers are only available at the District level.
McClintock et al. (2002), Table 5, drawing on a special run of data from SNZ to obtain the detailed occupational groups.
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decreased 34 The change to using centre pivots, in particular, requires considerable further on-farm
investment by farmers (estimated by AIC at $100 million), while also providing gains in the efficiency
of water use.
Another important set of changes taking place was in the type of farm ownership. Initially the shift
to dairy farming saw a shift away from the owner-operator structure of farm ownership and
management to one dominated by sharing the ownership of land and herd between a farm owner
(ranging from family to corporate) and herd owner (share milker). These arrangements between
“out of district” investors and share milkers saw dairy farm numbers increase between 9 and 36
between 1990 and 1992.35
Share milkers, in turn, hired labourers to help to milk cows and run the farm. Davison explains how
the share milkers were under considerable stress to get the converted farm working properly and
employment relations were ragged:
The Amuri dairy industry was rapidly gaining a reputation as a place to avoid. The generally young
staff on dairy farms were often poorly managed and mistreated by inadequate employers.
As identified in the dairy statistics above, most of the farms today (82%) are owner operators36 and
the proportion of share milkers37 has dropped to 17%. However, this pattern disguises the
importance of two important aspects of farm ownership and operation. The first is “corporate”
farming systems. While some of the early corporate farming ventures such as Tasman Agriculture
and Applefields have gone, there are at present at least 15 “corporate” farms identified by AIC,
including Ngai Tahu Farming Limited. Of these, 10 are partly owned by on-farm equity managers
reflecting the flexible approach to dairy farm ownership, capital raising and operation now common
in the South Island, with different levels of equity ownership by investors and farm managers across
the herd, land and farm infrastructure.
The second aspect, which our respondents say is common today in the Amuri, is the contract milking
arrangement. Contract milkers run a farm and milk a herd for a set price based on kilograms of milk
solids produced. New Zealand dairy statistics data do not distinguish contract milkers from owneroperators. Contract milkers are often farming on behalf of absent or corporate owners or equity
syndicates but some owners remain living on their properties. As contractors to the owners contract
milkers are also employers of farm labour.
Therefore, an important part of current farm management is the employer-employee structure, one
that emerged from the beginning of dairy farming in the area. Research by Reuben Edkins and
Rupert Tipples at Lincoln University has explored this relationship in the Amuri area. They describe
how, in the early period of change, generational farmers had evolved to the point that “ … new farm
owners lived outside the area. The share milker changed at least every three years, and most staff
moved on annually.” This change had effects on population and community as discussed below; it
also led to farmers having to address conditions of employment for their workers.

34

Data compiled by Peter Brown via Amuri irrigation.
Davison (2006), page 80.
36
Owner-operators are defined in the dairy statistics report as farmers who own and operate their own farms, or who
employ a manager to operate the farm for a fixed wage or other contract arrangement.
Owner-operators receive all the farm income, although they may pay wages and contract fees.
37
Share milking is defined as those farmers operating a farm on behalf of the farm owner for an
agreed share of the farm receipts (as opposed to a set wage). Two types of share milking agreement are commonly
used: Variable order share milking and part herd owning share milking agreements.
35
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Early concerns about obtaining and retaining dairy-farm staff led to discussions amongst farmers and
formation of the Amuri District Employment Group (ADEG) in 2000. As a result of the initiatives
taken to obtain and retain staff, such as better work schedules and rostering, the Amuri farm
workforce became more stable. Another problem tacked at that time was an effort to provide
improved housing, including renovating older farm houses and building new ones as the farm
workforce continued to expand.38 Overall, the ADEG helped to improve the reputation of the Amuri
as a place to work on farms.39
In summary, irrigation in the Amuri brought an extensive change in land ownership, uses and
farming systems to areas of predominant dry-land framing wrought by successive droughts.40 From
a social perspective the transition was not easy. An early period of economic activity and
employment to build the project and then undertake on-farm developments was followed by an
economic downturn, which coincided with a nation-wide period of rural restructuring in the mid to
late 1980s. Low land prices that ensued attracted newcomer farmers and corporate investors, and
acquisition of the project from the Crown by the AIC was a positive signal. The shift to dairy farming
accelerated from that point, with ongoing intensification of land use, new irrigation technologies and
increased productivity. The social structure of farming also changed, with a marked increase in the
number of employees on farms and an employer-employee structure compared to self-employed
farmers of the past.
Together, changes in farming type, irrigation technology, herd size, farm ownership, management
systems and employment have driven dramatic changes to the Amuri landscape and the social
changes that have taken place with irrigation. These consequential social impacts are discussed in
the following sections of this report.

4

Usually resident population

4.1

Changes in the total population

Changes in the usually resident population of an area over time provide an important indicator of
social change in an area following irrigation. The 2002 analysis identified very little change in the
Amuri41 population between 1,017 usually resident in 1981and 1,086 in 2001. But in the intervening
period it is notable that the population fell to a low of 951 in 1991, a point identified above as the
low point socially for the area. After that, the population grew steadily – by 6% between 1991 and
1996 and 7.7% between 1996 and 2001, in other words over the period in which land-use change
was taking place.
The four tables below show the census usually resident population for the next twelve years of the
2001–2013 period:



Table 1 contains the Amuri area (as reported in previous analysis), the Hurunui District and
New Zealand
Table 2 contains the Amuri area split into the irrigated area and the two main population
centres (Culverden and Rotherham)

38

Edkins and Tipples (2003).
Tipples and Bewsell (2014).
40
Note similar changes took place in the Waimakariri-Ashley plains following construction of a community irrigation
project there in 1999/2000 (Waimakariri District Council, 2008).
41
References to the population Amuri as in the 2002 study refer to the irrigated area, Culverden and Waiau combined.
39
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Table 3 contains comparative data for the Culverden Area Unit and the Waiau and
Hawarden-Waikari meshblock areas (which are outside the Amuri area)
Table 4 contains the Hawarden-Waikari area split into the rural area and the two main
population centres (Hawarden and Waikari)

Table 1: Changes in Usually Resident Population of Amuri, Hurunui District and New Zealand, 2001–2013
Census Year
2001
2006
2013

Amuri
Number
1,092
1,218
1,275

% change
n/a
11.5
4.7

Hurunui District
Number
% change
9,885
n/a
10,476
6
11,529
10

New Zealand
Number
% change
3,737,280
n/a
4,027,947
7.8
4,242,048
5.3

Table 2: Changes in Usually Resident Population of Amuri irrigated area, Culverden and Rotherham, 2001–
2013
Census Year
2001
2006
2013

Irrigated area
Number
% change
669
n/a
762
13.9
786
3.1

Culverden
Number
% change
330
n/a
351
6.4
372
6

Rotherham
Number
% change
93
n/a
105
12.9
117
11.4

Table 3: Changes in Usually Resident Population of Culverden Area Unit, Waiau and Hawarden-Waikari area,
2001–2013
Census Year
2001
2006
2013

Culverden Area Unit
Number
% change
396
n/a
420
6.1
426
1.4

Number
252
255
255

Waiau
% change
n/a
1.2
0

Hawarden-Waikari
Number
% change
858
n/a
846
-1.4
891
5.3

Table 4: Changes in Usually Resident Population of Hawarden-Waikari area (rural area, Hawarden, Waikari)
2001–2013
Census Year
2001
2006
2013

Rural area
Number
% change
357
n/a
375
5
384
2.4

Hawarden
Number
% change
207
n/a
186
-10
219
17.7

Waikari
Number
294
285
288

% change
n/a
-3.1
1.1

These data show that the rate of population change for the Amuri peaked in the 2001–6 period and
was greatest for the irrigated area. The rate of change fell noticeably for the 2006–13 period,
suggesting that a more stable period has begun for the total population. It is noticeable that the
comparison area of Hawarden has moved from a period of population loss, compared to the Amuri,
into a period of growth. Table 4 shows there is a particular gain in the village of Hawarden.
However, the numbers are small, and the changes may be due to the movement of people post the
Christchurch earthquakes in 2010 and 2011.
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4.2

Age structure of the usually resident population

The age structure of farmers and farm workers in the population is indicated by other research to
change considerably when there is a shift from sheep, beef and cropping farming to dairy farming.42
The 2002 study found that there was a notable decrease in the percentage of farmers (which
included farm workers) in the under 30 age group in the Amuri between 1981 and 1996 as the
farmer and farm worker population aged. By 2001 it appeared that this trend had reversed but this
data set that was specific to farmers is not available for the current analysis.
The factor of age is examined here for the usually resident population in major age categories
between 2001 and 2013. The results are shown in Tables 5–7. Table 5 shows that the irrigated area
had a markedly larger population of younger people than New Zealand, the townships or the
Hurunui district in 2001 and 2006. But this large proportion of children, consistent with a young
population of adult farmers moving into dairy farming in the area had evened out by 2013, to a
proportion similar to the townships.
Table 5: Percentage of usually resident population 14 years & under 2001–2013
Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Amuri
Hawarden-Waikari
Rural area
Hawarden
Waikari
Hawarden-Waikari total
Hurunui
New Zealand

2001
32.1
20.9
23.7
20
23.5
27.7

2006
30
20.9
24.3
17.6
22.9
26.4

2013
21.5
20.5
20.4
21.1
17.4
21.2

22.5
26.5
23.2
23.7
23.3
22.7

26.4
16.1
18.9
21.6
21.3
21.5

20.8
18.1
16.8
18.8
19.5
20.4

Table 6 shows that the proportion of working age people (aged 15–64) increased considerably in the
irrigated areas 2001–2013 as the children grew older. However, in the towns of Culverden and
Rotherham the working aged population decreased while, as shown in
Table 7, the proportion of people aged 65 plus increased to well above the national average –
suggesting these towns are attractive for retirement in the area. Waiau saw a small increase in the
proportion of working age people as well as an increase in older people. The comparison area of
Hawarden-Waikari saw a strong increase in the proportion of older people and fluctuation in the
working age population.

42

As indicated in the comparison of the New Zealand data on these two occupational groups. The trend is also consistent
with other irrigated areas such as the Waitaki, for which data are available for the period after dairy conversions took
effect (Taylor, et al., 2002, page 7).
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Table 6: Percentage of usually resident population 15–64 years, 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Amuri
Hawarden-Waikari
Rural area
Hawarden
Waikari
Hawarden-Waikari total
Hurunui
New Zealand

2001
62.9
67.3
65.6
66.7
62.4
64.5

2006
63.6
65.2
63.6
64.7
62.7
64.2

2013
72.7
60.7
62.7
60.5
66.3
68.1

67.5
57.4
57.6
61.7
63.4
65.3

56.8
66.1
60
59.9
64.4
66.2

63.2
58.3
58.9
60.6
62.8
65.3

Table 7: Percentage of usually resident population aged 65 years & over 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Amuri
Hawarden-Waikari
Rural area
Hawarden
Waikari
Hawarden-Waikari total
Hurunui
New Zealand

4.3

2001
5
11.8
10.7
13.3
14.1
7.8

2006
6.3
13.9
12.1
17.6
14.5
9.5

2013
5.8
18.9
16.9
18.4
16.3
10.7

22.5
16.2
19.2
14.6
13.3
12.1

26.4
17.7
21.1
18.4
14.3
12.3

20.8
23.6
24.2
20.5
17.6
14.3

Educational qualifications of the usually resident population

The 2002 study found that there was a clear increase in the number of people with tertiary-level
qualifications during the period of land use change in the Waikiki and the Amuri areas. This change
is consistent with a higher level of tertiary qualifications in the dairy sector compared to the sheep
and beef sector. However, this change also reversed a little in the 1996–2001 period, suggesting
there may have been a shift towards employment of more farm workers and families with fewer
tertiary qualifications.
Table 8 shows the proportion of the population with no qualifications in 2006 and 2013. The
meshblock data set does not have 2001 qualifications data so only 2006 and 2013 are shown.
Table 9 shows the percentage of the population with tertiary qualifications.43
Table 8: Percentage of usually resident population aged 15 years & over with no qualifications 2001–2013

2006
43

2013

Level 4 and above qualifications were classified as tertiary.
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Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari
Amuri
Hawarden-Waikari
Rural area
Hawarden
Waikari
Hurunui
New Zealand

21
36.7
34.8
33.3
50.9
28.6
26.9
2006
17.5
34.1
38.2
28.3
25

13.3
30.6
27.6
37.9
39.7
21.9
20.7
2013
8.5
37.7
28.6
23.9
20.9

It is evident that the proportion with no qualifications has increased in the irrigated area between
2006 and 2013. However, the proportion with tertiary qualification also increased. This result
suggests that the irrigated area has fragmented into managers and contract milkers (more likely to
have tertiary qualifications) and workers (less likely).
The towns and Hawarden-Waikari show a small increase in tertiary qualifications; as with the
irrigated area this proportion remains lower than New Zealand as a whole.
It is possible that Rotherham lost a number of qualified people through retirement or other
movements – noting that percentages shown are for townships with small populations.
Table 9: Percentage of usually resident population aged 15 years & over with tertiary qualifications 2006–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari
Amuri
Hawarden-Waikari
Rural area
Hawarden
Waikari
Hurunui
New Zealand

2006
25.9
30.4
27.2
22.2
14.5
17.7
26.9

2013
31.5
31.8
31.6
6.9
19
22.4
29.2

15
22.7
17.6
32
35.4

20.2
30.2
19
34.1
39
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5

Changes in employment and incomes

5.1

Employment by industry

The data in Table 10 show employment in the Agriculture, Forestry and Fishing Industry (broad
industrial sector) from 2001 to 2013.44 The irrigated area shows minor changes over this period and
remains strongly influenced by employment in agriculture as expected. The rural part of HawardenWaikari fluctuated considerably in this period, suggesting agricultural workers moved in and then
out. The townships, apart from the larger town of Culverden, also have fluctuating workforces in the
agricultural sector.
Table 10: Percentage of residents employed in the Agriculture, Forestry and Fishing Industry 2001–2013

Irrigated area
Culverden
Rotherham
Waiau
Amuri
Hawarden-Waikari
Rural area
Hawarden
Waikari
Hawarden-Waikari total
Hurunui District
New Zealand

5.1

2001
77.9
19.2
20
50
57.1
2001
37.3
22.7
16.1
29.2
42.1
8.7

2006
74.4
20
33.3
35.5
55.9
2006
49.2
34.5
23.7
38.6
39.7
7.4

2013
75.5
19.3
35
37.5
57.6
2013
33.8
22.6
10.3
25.2
35.4
6.9

Status in employment

These data describe the status in employment for the usually resident population employed at the
time of the census and aged 15 years and over (Table 11).45 These people include paid employees,
employers, self-employed and unpaid family workers. The percentages are calculated on the ‘total
number stated’ and the most useful comparisons are between areas fin any one census year and
otherwise for broad trends over time.46 The overall trend for the 2001–13 time periodTable 11) is a
marked increase in the proportion of paid employees in the irrigated area. This confirms the wider
picture that dairy farming has brought a change in the social structure of farming in the Amuri. In
the townships, and Hawarden-Waikari, there is an indication of a small increase in the proportion of
adults employed, as their economies gain activity.

44

Industry (ANZSIC96 division) for the employed usually resident population count aged 15 years and over. The
percentages are calculated for the ‘total people stated’.
45
These are percentages of those who are working – if people are not working they have no employment status (i.e. it
doesn’t apply to them).
46
Statistics NZ advises that care should be taken when comparing status in employment across census years, due to
changes in question wording between 2001, 2006, and 2013.
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Table 11: Paid employees as percentage of employed residents 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari
Amuri
Hurunui District
New Zealand

2001
48
71.7
68.8
60
70.6
48
55.4
57.4
77.2

2006
54.5
75.9
70
63.2
68.8
50.4
61.1
58.5
78.4

2013
61.8
74.1
71
66.7
80.5
54.3
65.4
63.5
79.4

This structural change is confirmed in Table 12, which shows there has also been a marked decrease
in the proportion of employers in the irrigated area and in Rotherham, in particular with a minimal
decline in Culverden. The comparison area of Hawarden-Waikari has maintained a much lower
proportion of employers in the workforce. An important aspect of this fall in the proportion of
employers in the irrigated area probably lies in the emergence of contract milking, with the
contractor working on behalf of the owner/s and also responsible for managing other farm
employees.
Table 12: Employers as percentage of employed residents 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari Total
Amuri Total
Hurunui District
New Zealand

2001
27.2
13.2
14.1
20
8.8
7.9
22.8
13.4
7.7

2006
23.9
10.3
12.9
21.1
15.6
9.6
19.9
13.6
7.4

2013
19.7
10.3
13
14.3
7.3
6
16
11.7
6.6

Another feature of this change is the decreased number of self-employed in the irrigated area (Table
13). Self-employment is much more predominant in sheep and beef farming where self-employed
famers provide most of the labour input to the farm and otherwise use a range of contractors.
Hawarden-Waikari is up and down a little over the period and Culverden township has an increased
proportion of self-employed, suggesting people there have taken advantage of opportunities to
operate small businesses as the farm-service, social services and visitor sectors increase.
Table 13: Self-Employed as percentage of employed residents 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari Total
Amuri Total
Hurunui District
New Zealand

2001
16.8
9.4
14.1
13.3
17.6
19.7
14.5
20.9
12.7

2006
13.4
12.1
12.9
21.1
12.5
24.4
13.7
20.5
12.2

22

2013
7.9
15.5
15.9
4.8
17.1
16.6
9.5
18.4
12.1

Table 14 allows us to examine Hawarden-Waikari employment status in more detail. The rural areas
there have seen an increase in the proportion of paid employees, possibly due to irrigated areas in
the north or development such as viticulture to the south. The proportion of employers remains low
and self-employment is strong across the rural areas in particular, much higher than the Amuri
irrigated area in respective census years.
Table 14: Employment status (percentage) for Hawarden-Waikari, 2001–2013

Paid employees %
Rural area
Hawarden
Waikari
Employers %
Rural area
Hawarden
Waikari
Self-employed %
Rural area
Hawarden
Waikari

5.2

2001
30.9
70.8
65.7

2006
34.4
70
61

2013
39.7
78.1
63.4

8.8
12.5
2.9

9.4
13.3
7.3

6.4
6.3
4.9

25
16.7
11.4

28.1
20
22

19.2
15.6
12.2

Work and labour force status

These data describe the ‘work and labour force status for the census usually resident population
count aged 15 years and over’. The categories are employed full time, employed part time,
unemployed and not in the labour force. The percentages are for the ‘total number stated’.
Table 15: Employed full-time as a percentage of population aged 15 years & over 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari
Amuri
Hurunui
New Zealand
Hawarden-Waikari
Rural area
Hawarden
Waikari

2001
65.4
41.9
48.5
41.7
40.6
41.8
55.6
50.9
47.4

2006
65.5
48.9
52.5
53.6
40.3
43.7
59.2
53.5
50.1

2013
63.2
46.2
50
45.2
38.6
56.4
56.5
52.5
48

55.7
31.3
31.9

48.9
44
37.3

58.3
43.9
39.2
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Table 16: Employed part-time as a percentage of population aged 15 years & over 2001–2013

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hawarden-Waikari
Amuri
Hurunui
New Zealand
Hawarden-Waikari
Rural area
Hawarden
Waikari

2001
14.7
17.4
17.2
20.8
17.2
16.8
16.2
16.8
14.2

2006
14.9
21.6
29.4
17.9
14.5
17.8
17.3
17.6
14.9

2013
14.5
12.9
13.9
22.6
22.9
21.5
14.8
17.6
14.3

14.8
16.7
19.4

14.8
18
21.3

24
12.3
16.2

Adding the full time and part percentages together, there is considerable variation across locations –
the irrigated (Amuri) and rural Hawarden-Waikari areas contain a much larger proportion of people
aged 15 and over working, whereas the settlements have a high percentage of people who are
either unemployed or not in the workforce. In 2013, for example, the percentages working were
irrigated (76.8%), rural (82.3%), Culverden (59.1%), Waiau (61.5%) and Hawarden (56.2%). Some
may be farmers or others retiring to the nearby towns, a trend reported by our respondents, and
noted in the age structure data above. The proportion working part time is higher in the settlements
than the irrigated areas, suggesting settlements have a wider range of work opportunities, including
services and hospitality (which may include part-time work on nearby farms).
5.6

Median household incomes

It is not possible to report the percentage of households by income levels (i.e. as a distribution) as a
result of missing data at the meshblock level.
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Table 17 shows the ‘median total household income for households in occupied private dwellings’.
The median income data for areas represented by meshblocks (the irrigated area, Culverden,
Rotherham, Waiau and the rural area, Hawarden and Waikari) have been calculated as an overall
average of the median incomes in each meshblock47. No calculation was undertaken for the
combined Amuri area or the combined Hawarden-Waikari area. The median income data are
rounded to the nearest $100.
The results therefore give a broad picture of differences in household income between areas, and
between the District as a whole and the national figure. This picture is very revealing. For all three
census years the household incomes of the Amuri irrigated areas are on average noticeably higher
than the townships, the District and the nation. It is interesting also that the townships of
Rotherham and Culverden, while having household incomes much lower than the irrigated area, are
better off than the townships of Hawarden and Waikari, suggesting the economic benefits of
irrigation also flows into the closer settlements.

47

This was calculated by multiplying each meshblock median by the number of households in that meshblock (for which
data was provided) and then dividing the sum of the median incomes by the sum of the households.
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Table 17: Median household income for households in occupied private dwellings – selected Amuri/Hurunui areas

Irrigated area
Culverden
Culverden Area Unit
Rotherham
Waiau
Hurunui District
New Zealand
Hawarden-Waikari
Rural area
Hawarden
Waikari

6

2001
$46,200
$29,700
$34,000
$28,400
$26,400
$31,800
$39,600

2006
$59,200
$43,300
$45,800
$41,900
$30,900
$43,300
$51,400

2013
$66,300
$52,100
$57,500
$50,800
$36,600
$56,400
$63,800

$38,600
$21,400
$26,100

$41,600
$30,200
$27,200

$58,700
$41,900
$43,500

Cultural diversity

6.1
Migrant workers
The movement of overseas workers into the Amuri in recent years is noted by Davison and
consistent with other irrigated areas in Canterbury.48 Interviews confirmed the shift from share
milkers to contract herd managers and farm workers created a demand for additional employees
that was often met by migrant workers. The particular change was noted in most of the discussions
we had in the area.
It was revealing that migrant workers in the Amuri have largely been a positive experience for the
community, both for their work contribution and the way they have integrated positively into the
community. This may be because the Amuri farmer employers were able to benefit from some of
the negative experiences that cultural differences brought in other parts of the country, and
programmes that have been in place to support newcomer migrants in settling into a new area, and
positive employer relations among farmers.
6.2

Ethnicity

The census data on ethnicity49 in Table 18 confirm the change that has taken place. There was a
significant change in ethnicity in the Amuri over this period and most particularly between 2006 and
2013. This period saw the wide adoption of migrant workers as indicated by the increased
proportion of Asians (reported largely to be Filipinos) in the population, rising from 0.5% to 12.4%.
In addition, the Middle East, Latin American and African (MELAA) category also rose appreciably
from a small base – from 0.5 to 4.5% of the total population. At the same time the proportion of
Europeans has fallen and Māori have increased a little. The irrigated area has seen a small increase
in the proportion of Māori and the township of Culverden has seen a particular increase in the
proportion of Māori and a smaller increase in Asian population.50 Rotherham has seen a small
reduction in Māori and Waiau has changed very little. Looking at the comparison area of HawardenWaikari, there was very little change in ethnicity there in the same period, allowing for the anomaly
that arose for the “other” category in 2006.

48

Rawlinson (2012); Taylor, et al., (2014).
All calculations (%) are made against the ‘total people stated’ – which means that the actual totals add up to more than
100% (i.e. multiple ethnicities can be reported by an individual). There is an anomaly with these data as a result in a change
in the ethnicities included in the ‘other’ category . This explains the apparent anomaly in some of the 2006 percentages, to
do with how “pakeha” were categorised).
50
Any effect from the presence of Ngai Tahu farming operations would be expected in these two areas in future.
49
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Table 18: Ethnicity of the Amuri and Hawarden Waikari, 2001–2017

Amuri combined
European
Maori
Pacific Peoples
Asian
MELAA
Other

2001
98.3
5.3
0.6
0.6
0.6
0

2006
84
6.3
0
0.8
0.8
12.3

2013
87.3
7.5
0.2
8.5
2.7
1.2

98.2
4.5
0.5
0.5
0.5
0

84.5
5.9
0
1.3
0.8
12.1

81.8
6.1
0.4
12.6
4.5
1.6

97.2
5.5
0.9
0.9
0.9
0

81.7
7.3
0
0
0.9
13.8

95.7
10.3
0
2.6
0
0.9

87.9
6.1
0
0
0
9.1

97.4
7.9
0
0
0
0

87.8
22
1.2
2.4
0
0

78.5
22.8
0
0
0
8.9

88.2
20
0
0
0
0

99.1
1.7
0
0
0
0

88.4
3.3
0
0
0
13.2

92.7
4
0.8
0
0
3.2

89.4
9.1
0
0
0
0

80.3
4.9
0
0
0
13.1

90.1
11.3
1.4
2.8
0
0

95.7

82.8

92.3

Amuri irrigated area
European
Maori
Pacific Peoples
Asian
MELAA
Other

Culverden
European
Maori
Pacific Peoples
Asian
MELAA
Other

Rotherham
European
Maori
Pacific Peoples
Asian
MELAA
Other

103.3
10
0
0
0
0
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Waiau
European
Maori
Pacific Peoples
Asian
MELAA
Other

Hawarden rural area
European
Maori
Pacific Peoples
Asian
MELAA
Other

Hawarden
European
Maori
Pacific Peoples
Asian
MELAA
Other

Waikari
European
51

Rounding by SNZ to protect confidentiality of small populations can lead to totals adding to more than 100%.
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Maori
Pacific Peoples
Asian
MELAA
Other

11.7
0
0
0
0

14
0
0
0
14

7.7
3.3
1.1
0
1.1

80.1
14.7
6.5
6.6
0.7
0
2001
97.1
5.4
0.4
0.5
0.3
0

67.6
14.6
6.9
9.2
0.9
11.2
2006
84.3
5.9
0.4
0.7
0.3
14.3

74.0
14.9
7.4
11.8
1.2
1.7
2013
93.4
7.3
0.8
2.3
0.6
1.9

New Zealand
European
Maori
Pacific Peoples
Asian
MELAA
Other

Hurunui District
European
Maori
Pacific Peoples
Asian
MELAA
Other

6

Services and business activity

7.1
School rolls
The Hanmer Springs School and the Waikari School are both full primary schools (years 1–8). The
Rotherham School and Waiau School are both contributing schools (years 1–6). The Amuri Area
School (Culverden) and Hurunui College (Hawarden) are both composite schools (years 1–15). The
two schools located within the Amuri area are shaded in the tables below.
Rotherham School roll over two decades ranged from 27 (1997), to 25 (2007), to 45 (2017) and saw
significant growth in the last 10 years.
Amuri Area School roll over two decades ranged from 309 (1997), to 283 (2007), to 324 (2017).
Some of the changes may be earthquake related – both Canterbury (2010/11) and Kaikoura (2016)
earthquakes.
Hanmer School has reportedly had a roll boost in recent years as a result of the growth in tourism
activity in that town.
Figure 4 generalises these trends and shows that over the longer term the Amuri Area School is
doing well for roll numbers and Rotherham school has a steady increase. In comparison, both Waiau
and Waikari have almost halved their rolls since 1997. The dip in the Hurunui (Hawarden) roll in the
early 2000s confirms demographic data.
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Table 19: School rolls as at 1 July 1996–2017 – selected Amuri/Hurunui schools

Year
1 July
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Hanmer
Springs School
84
72
82
73
75
82
76
101
82
75
85
70
82
88
84
81
87
96
102
117
130
110

Waiau
School
64
60
51
46
57
68
70
79
67
66
59
47
51
45
52
68
69
60
60
52
50
35

Rotherham
School
26
27
26
31
28
23
32
35
34
27
26
25
28
36
31
39
41
35
35
43
36
45

Amuri Area
School
270
309
319
313
310
303
281
264
260
261
263
283
268
284
271
259
250
271
282
306
324
332

Hurunui
College
221
245
270
279
281
260
250
281
273
277
236
230
257
233
229
217
234
232
226
250
241
248

Figure 4: School rolls at five year intervals

332
309
281

283

250

245

250
234

248

Roll

230

110
76
70
53

72
60
57
27

1997

87
69

70

32

47
31
25

41

45
35
32

2002

2007

2012

2017

1-Jul
Amuri Area School

Hanmer Springs School

Hurunui College

Rotherham School

Waiau School

Waikari

29

Waikari
School
54
57
62
63
66
66
53
28
31
30
30
31
34
33
36
42
41
33
36
38
38
32

6.3

Cultural diversity

A number of respondents commented on the increased cultural diversity of the Amuri in recent
years as an outcome of irrigated land use. The Amuri Area and Rotherham schools were both
identified as benefiting from irrigation employment and associated families but also experiencing
greater cultural diversity in its community. Davison also makes this point, noting neighbours who
have come from a number of different countries.52
A process of chain migration is described by respondents, whereby a worker from overseas might
work in the Amuri for one to two years, remitting money home to their family, then the family will
follow and settle as well. This family element is important for the relative stability it brings to the
farm workforce and the involvement of migrant workers in the community through the school,
churches and other organisations, including cultural groups. Respondents pointed out to us, with
pride, that the tea rooms business in Culverden is now run by Filipinos – taking this as a sign of how
well these newcomers are being integrated into the community.
A report on issues of transience and educational mobility in New Zealand considered the Amuri area
as one of its case studies.53 The report notes that at the time of the 2001 census the population of
the area was then predominately European. The report also notes that schools play an important
role as community focal points and contribute to social capital in an area.
Schools provide the Ministry of Education with date on ethnicity as it is part of the school funding
formula. School roll data are available by ethnicity since 2008.54 Tables 20–22 present results from
these data and show where the changes are taking place.
Table 20: Percentage of European/Pakeha in school rolls as at 1 July 2011–2017 – selected Amuri/Hurunui schools

School
Hanmer Springs School
Waiau School
Rotherham School
Amuri Area School
Hurunui College
Waikari School

2011
75.3
82.4
79.5
79.9
86.2
71.4

2012
71.3
82.6
85.4
78.8
85
82.9

2013
71.9
80
85.7
77.9
85.8
84.8

2014
72.5
83.3
85.7
72.3
83.6
86.1

2015
70.9
78.8
67.4
72.5
80.4
100

2016
73.8
74
75
68.8
75.5
92.1

2017
72.7
74.3
73.3
66.3
75
93.8

Source: Ministry of Education
Table 21: Percentage of Maori in school rolls as at July 1 2011–2017 – selected Amuri/Hurunui schools

School
Hanmer Springs School
Waiau School
Rotherham School
Amuri Area School
Hurunui College
Waikari School

2011
18.5
17.6
10.3
12
10.1
23.8

2012
21.8
17.4
7.3
11.6
12
12.2

2013
18.8
20
2.9
11.8
11.2
6.1

2014
17.6
16.7
2.9
13.8
13.3
5.6

2015
18.8
21.2
11.6
12.1
15.6
0

2016
18.5
26
8.3
12.3
19.5
7.9

2017
17.3
25.7
13.3
17.2
18.5
6.3

Source: Ministry of Education
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Davison, page 81.
Gilbert (2005).
54
All calculations (%) are made against the ‘total people stated’ – which means that the actual totals add up to more than
100% (i.e. multiple ethnicities can be reported). Issues defining the “other” category in 2006 led to some anomalies in that
year, when people who classified themselves as “pakeha” were included in this category vs NZ European.
53
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Table 22: Percentage of other ethnicities in school rolls as at I July 2011–2017 – selected Amuri/Hurunui schools

School
Hanmer Springs School
Waiau School
Rotherham School
Amuri Area School
Hurunui College
Waikari School

2011
6.2
0
10.3
8.1
3.7
4.8

2012
6.9
0
7.3
9.6
3
4.9

2013
9.4
0
11.4
10.3
3
9.1

2014
9.8
0
11.4
13.8
3.1
8.3

2015
10.3
0
20.9
15.4
4
0

2016
7.7
0
19.7
18.8
5
0

2017
10
0
13.3
16.6
6.5
0

Source: Ministry of Education
With the exception of Waikari School, the rolls data show that the proportion of Europeans
attending the schools has fallen in recent years. At the same time, there has been some increase in
Māori and “other ethnicities.” The most culturally diverse populations, in terms of “other
ethnicities” are indicated by the Rotherham School and the Amuri Area School. The census ethnicity
data (above) and respondents confirm that Asian people are the most common migrant workers but
there are also many other cultural groups represented.
The school actively engages with the different cultural groups that attend. There are two part-time
teachers involved: one as a migrant community support worker (with Ministry of Education funding)
and one as an ESOL55 teacher. Therefore, the school is able to support pupil needs and engage with
families as necessary. The Amuri Community Committee of the Hurunui District Council support two
Community Connectors, who also work to provide assistance to newcomer families.
In respect to the issue of transience of pupils, the school noted that only a small number of pupils
move through the whole school – from year 1 to year 13. The Amuri schools experience transience
due to dairy farming (change-over day and through the year) and from tourism. They observed that
all schools have aspects of transience so it is a problem they are used to dealing with.
Finally, it is important to observe that the Amuri Area School provides an important community hub
for the Amuri. It is part of a larger group of buildings that includes the community library, rugby club
rooms and grounds, netball and tennis courts, swimming pool and gymnasium/ hall. The community
and sporting groups are strongly engaged with these facilities and make regular use of them along
with the school.
7.2

Other services and business activity

The provision of education and health services, other community services and voluntary activities,
sports clubs and dynamics of social life in the Amuri over a 35 year period has to be understood
against a background of rural social change throughout New Zealand. In this period, many rural
schools chose or were forced to amalgamate, health services were centralised and commercial
activity such as farm service providers and other retail were lost to many communities. Although
this story in many places was counterbalanced by the arrival of amenity “migrants”, newcomers
attracted to small holdings and rural residential lifestyles, often bringing new land uses and
enterprises to an area.56 Another important trend in recent years was the rapid expansion of the
New Zealand visitor sector and associated businesses in hospitality. Visitors kept services such as
pubs and cafes going in many places, servicing visitors and locals alike.
There are five medical practices in Hurunui District and these are run by community trusts. They
come together with the Kaikoura practice as one primary health organisation (PHO), which is also
55

56

English for Speakers of Other Languages
Epitomised by changes in Central Otago, McKay et al. (2014).
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run as a charitable trust. The District Council owns three of the practice buildings in the Hurunui,
including the practices based in Rotherham and Waikari, along with a residence in Rotherham.57
Our interviews revealed that there is strong local support for these local medical services and it is
considered there would be a lesser service without the population generated by irrigated land use.
During construction of the irrigation project, housing in the rural areas and townships was
reportedly at a premium as several hundred workers built the scheme. However, as described
above, the end of construction coincided with the rural down turn of the late 1980s and there was
no longer such pressure on housing. Davison describes how, in this period, social welfare policies
saw low-income people moving into the townships to take advantage of low rents, changing their
social character and increasing demand for social support. The population of the Amuri hit a low in
1991 but then slowly increased over the 1990s as the effects of land-use change took effect. By the
early 2000s housing was at a premium again and farmers were constructing housing for their
workers in response to the shortage of accommodation. A building boom eventuated, constructing
new farm-worker houses, renovating older ones and building on-farm facilities such as milking
sheds. There was a new emphasis on constructing homes that are warm and dry, and suitable for
farm workers (for instance with covered entrances for taking off outside gear). The work was shared
between local builders and outside contractors – creating further demand for accommodation.
The economic effects of irrigation extend into and beyond the Amuri townships. Today there are
busy local building firms plus other trades, such as electricians and plumbers, who service the area
from Amberley and Rangiora. There are also engineering, dairy equipment and irrigation servicing
firms in Culverden and coming from further afield as well. Mechanical services are based in
Culverden and Waikari. Respondents commented how, on any morning, one can observe numerous
pick-up trucks heading into Culverden as trades people and businesses service the area and other
workers arrive.
There are also a number of other businesses directly associated with dairy farming. Most commonly
mentioned to us were the vets and farm supply stores. Less directly affected are the hospitality
businesses, which, while they depend on the passing traffic for customers, also benefit the area with
places for locals to obtain food and eat casually. The small supermarket is seen as another vital
service provided by the local economy. As is The Peril, a local community newsletter with a range of
community information and commercial advertising. Comments to us suggested the area would not
be able to sustain such a range of businesses and services without irrigation.

57

http://www.hurunui.govt.nz/our-district/quick-start-guides-for-each-ward-in-the-district/medical-centres/#top
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8

Effects on the environment and other water users

8.1

Recreational uses of the rivers

A community profile of the Hurunui District describes the recreational values of the Hurunui and
Waiau catchments.58 The upper reaches of both rivers have multiple values for recreation, including
angling, tramping, camping, kayaking and swimming. The lower reaches also have strong values out
to the river mouths, including kayaking, jet boating, swimming, picnicking and angling.
This section of the report describes recreational uses of the two main affected rivers, the Waiau and
Hurunui below the irrigation takes, and the smaller streams such as the Pahau. We also comment
on any observed changes in the use of these rivers since the irrigation project started.
In 2004, the Ministry for the Environment identified both the Hurunui and Waiau as potential water
bodies of national importance for recreation value.59 Both rivers support a variety of recreational
activities, although the types of activities, and level of engagement in them varies considerably along
their length, with the upper reaches of both rivers having the most importance. For example, there
are nationally significant sites for kayaking and angling in the upper reaches of the Hurunui,60 while
the upper reaches of the Waiau are especially important for kayaking.61 At Lake Sumner – a popular
recreational area – a wide range of activities takes place, most notably, tramping, boating and horse
trekking. Recent activity includes opportunities for mountain biking on the Lake Sumner Track.62
A range of water-based activities are identified in the Hurunui-Waiau Zone Implementation
Programme,63 with the protection of significant locations, river flows, quality of bathing sites, toxic
algae outbreaks and increased trout spawning tabled as important aspects of river management in
respect of catchment recreation. The key points of the ZIP’s general recreation activity overview for
the Zone are: 64






Fishing: The catchment comprises highly valued fisheries for trout and salmon with some
reaches of the Hurunui considered nationally significant. It notes also that “there is limited
angling in both the Conway and Waipara rivers, but these have deteriorated over time as
fisheries.”
Kayaking: The Hurunui River from Sisters Stream to Surveyors Stream is of national
importance for whitewater kayaking. The Waiau, Hope and Boyle catchments also offer
highly valued whitewater kayaking. “Kayaking is not as popular on the mid to lower reaches
of the Hurunui and Waiau rivers, due to their more braided nature and safety concerns with
willows.”
Whitebaiting: The Hurunui is the most popular with good mouth access and a campground.
The Waiau is also a good whitebait fishery.

58

Bowie (2017).
MfE (2004). Potential water bodies of national importance for recreation value. Ministry for the Environment number
559. Wellington.
60
Greenaway, R. (2009).
61
Charles, G. (1996). New Zealand Whitewater: 100 great kayaking runs. Craig Potton Publishing: Nelson.
62
https://www.onyourbike.co.nz/tracks/canterbury-tracks
63
Hurunui Waiau Water Management Zone Committee (2011). Hurunui Waiau Zone Implementation Programme.
Available at https://www.ecan.govt.nz/your-region/your-environment/water/whats-happening-in-my-waterzone/hurunui-waiau-water-zone/
64
The overview draws on presentations from Fish & Game, NZ Salmon Anglers Association, Canterbury Fly Fishing Club and
Canterbury Whitewater, and Thrillseekers Adventures (Hurunui Waiau Water Management Zone Committee, 2011), page
48.
59
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Jetboating is popular on both rivers, much of which is associated with salmon angling. The
Hurunui right up to Lake Sumner proves “excellent adventure jetboating” (p.48). There is
commercial jetboating on the Waiau based in Hanmer through the Waiau Gorge.65
Native fishery: apart from whitebaiting there are also other forms of native fishery-based
recreation such as flounder fishing and eeling – both occur at the Hurunui and Waiau river
mouths.
Swimming/camping: Swimming and camping are important recreation activities in the zone.
The main swimming sites include Balmoral Campground, Cat Hill Gorge, Hurunui Mouth
(mid-lower Hurunui) and Waiau Township, SH1 and Waiau mouth (lower Waiau). Surfing
takes place at the Hurunui mouth.

Angling
According to Fish & Game New Zealand,66 The Hurunui and Waiau Rivers are home to North
Canterbury’s best populations of brown trout plus seasonal, sea-run salmon and offer a relaxed and
scenic fishing experience compared to the bigger braided rivers further south, although access can
be challenging. Their headwaters and tributaries are regarded as one of the best fly-fishing locations
in New Zealand.67
In their lower reaches (below the irrigation takes) the Hurunui and Waiau offer good trout fishing
and salmon fishing at their mouths. The Hurunui mouth is regarded as particularly picturesque and
accessible, attracting local and regional fishers.68
NIWA report national angler survey data based on telephone surveys of a sample of licensed
anglers.69 These data are available for the Hurunui (differentiated into the reaches above and below
the Mandamus). The angler days for available surveys are in Table 23:70
Table 23: Hurunui River angler days 2001/2–2014/15

2001/02

2007/08

2014/15

Above Mandamus

2,910 ± 350

4,240 ± 800

4,580 ± 1,420

Below Mandamus

4,370 ± 850

5,660 ± 950

6,790 ± 1,750

NIWA71 reports that the Hurunui catchment as a whole attracted 16,370 ± 2,810 angler-days in
2014/15, representing 9% of the North Canterbury total. They note that:
“North Canterbury is heavily dependent on the fishery for sea-run Chinook salmon, with salmon
angling on the four main salmon-producing rivers (Waiau, Hurunui, Waimakariri, and Rakaia)
65

Our research, could not find any Waiau-based commercial operators. Two commercial jet boat/raft/kayaking operators
are based in Hanmer Springs and do not appear to operate below the Leslie Hills Bridge.
66
Fish & Game (2018a). Fishing locations and access: Hurunui and Waiau Rivers brochure. Available at
https://fishandgame.org.nz/northcanterbury/freshwater-fishing-in-new-zealand/fishing-locations-and-access/
67
Sunday Star Times (31 January 2009). The 21 best fly fishing spots. Downloaded 18 June from
http://www.stuff.co.nz/sunday-star-times/features/feature-archive/54570/The-21-best-fly-fishing-spots
68
https://www.ecan.govt.nz/your-region/plans-strategies-and-bylaws/hurunui-waiau-river-regional-plan/
69
According to Greenaway (2009), some caution is necessary when using these data as no calibration has been
undertaken; they can be used, however, in a relative sense, comparing levels of use rather than defining actual levels of
use at specific sites.
70
NIWA (2016).
71
NIWA (2016). Angler usage of New Zealand lake and river fisheries: Results from the 2014/15 National Angling Survey.
Available at https://fishandgame.org.nz/assets/Uploads/National-Anglers-Survey-2015-16.pdf
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accounting for 49% of total effort in 2014/15 (86,060 ± 7,350 angler-days). Salmon fishing was the
dominant activity on the Waimakariri and Rakaia Rivers, accounting for 72% and 74%, respectively,
of total effort on these two waters. Effort on the Waiau and Hurunui Rivers was more evenly divided
between salmon and trout angling. Figures for the Hurunui River are based on the assumption that
anglers fishing in the upper and lower reaches, i.e., above and below the Mandamus confluence, are
targeting trout and salmon, respectively”72.
An estimated 59% of angler days on the Hurunui are for salmon.
NIWA data relating to the Waiau River and catchment do not differentiate the lower river reaches:
overall Waiau River angler days are reported as follows:73




2001/02:2,130 ± 420
2007/08: 4,210 ± 1,010
2014/15: 4,530 ± 1,260

NIWA (2016) reports that the total Waiau catchment accounted for 6,780 ± 1,370 angler-days in
2014/15, representing 4% of the North Canterbury total. As noted under the Hurunui River fishing
section, fishing angler days on the Waiau are estimated to be evenly split between salmon (49% of
angler days) and trout angling. In 2014/15 there were 2,280 ± 1,010 (salmon) and 2,250 ± 760 (trout)
angler days on the Waiau River.
Boating
Both rivers also provide opportunities for jet boating and kayaking.
A 2015 report prepared for Environment Canterbury74 examined water flows needed to support
jetboating in Canterbury, and identified other values treasured by jet boaters. The Hurunui and
Waiau were both covered by this research.
For the lower Hurunui (Mandamus confluence to sea) the report estimates 500 user days, primarily
by local and regional jet boaters and including organised and informal (family) activities and access
to fishing. The river is considered restricted by flows for jet boating for 30% of the time. Values of
the river for boating include scenery, swimming and fishing opportunities. A jetboating
commentator75 suggests that the Hurunui River below Mandamus needs to be considered in three
sections:






Section 1: Sea to SH1 Bridge. This section is braided. The flow required for jet boating
depends on the number of braids, but a flow of 25 m3/s is adequate for jet boating
throughout this section.
Section 2: SH1 Bridge to SH7 Bridge. Between SH1 and the Pahau confluence, the Hurunui
River is mostly in one channel in a gorge. Above the Pahau confluence the riverbed spreads
out and the flow is often in two or more braids. A flow of 20 m3/s is adequate for jet boating
between the SH1 and SH7 bridges.
Section 3: SH7 Bridge to Mandamus. Above SH7 Bridge, the river is braided and climbs more
steeply. Boulder bars restrict passage at low flows, particularly where there are multiple
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NIWA, 2016, p.39.
NIWA (2016).
74
Greenaway, et al. (2015). Page 43.
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75

Gerard, R. (2007). Statement of Evidence. In Familton, H. (2007). Planning Report Hurunui River and Tributaries
Environmental flow and water allocation. Report No. U07/60. Environment Canterbury)
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braids. A flow of 35 m3/s is adequate for jet boating between SH7 and the Hurunui
Mandamus flow recorder. Experienced and skilled adventure boaters will boat the Hurunui
River at lower flows than above, and inexperienced or recreational boaters will only use the
river at higher flows.
The Waiau is navigable from Leslie Hills to the sea, with flows restrictive around 40% of the time.76
The user days are estimated at 700, with users who are international, national, regional and local.
Use of the river includes organised events (such as international jet boat marathons and regional
events). Reasons for jet boating the lower Waiau include commercial tourist operations, hunting,
trout and salmon fishing, and white baiting. The river is regarded as scenic and a good place for
families, with reliable access. Flows of less than 30 m3/s from Leslie Hills to Waiau township can be
boated by experts in some conditions, but are not recommended for families, and SH 1 to sea can
also become either very difficult or impossible.77
The Helipro World Jet Boat Marathon was held on the Waiau River in 2009,78 as part of a week-long
jet boat race held in stages on rivers around Canterbury. These World Championships only come to
NZ once every four years. The Waiau stage of the event started from Spotswood up to the Hanmer
Ferry Bridge and then returned from Ferry Bridge to Waiau Township, enabling spectator viewing
from the Waiau Township Bridge for both the upstream and downstream legs, as well as having the
boats accessible to view at the finish.
Kayaking is a popular activity along both the Hurunui79 and the Waiau, but the lower stretches of
both rivers are not highly rated or reported as having significant value for kayaking. For example,
they do not feature in Environment Canterbury’s Kayaking on Canterbury Rivers report80, which
identifies the most valued reaches of rivers used for kayaking. The exception is kayaking the reach
of the Hurunui from Lowry Peaks Gorge to SH1 Bridge, which is classed as a beginner to intermediate
whitewater, part of a source to sea trip and scenic river gorge experience that is ranked category C
(highly valued but not outstanding or exceptional).
A number of submissions were made in response to the proposed Hurunui Water Project (2009) and
the Hurunui and Waiau River Regional Plan (2012), and these submissions confirm the concentration
of kayaking activity on the upper reaches of both rivers. For example, Graeme Wilson, Vice-President
and Conservation Officer of the Whitewater Canoe Club, notes81 that most kayaking activity is on the
upper Hurunui waters and the main stem to just below the Mandamus confluence with the lower
sections of the river less frequently paddled. He also reports that club members were surveyed
about their individual paddling careers and these data confirmed limited activity on the lower
sections of the Hurunui.
Douglas Rankin, Life member of University of Canterbury Canoe Club and Conservation Officer for
Whitewater NZ, provided the following observations82:


Both rivers are used by kayaks, riverbugs and catarafts
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Greenaway, et al. . (2015). Page 89.
Flow requirements for jet boating in the Waiau River from Leslie Hills to the sea need to be in line with JBNZ
recommended flows as experienced jet boaters have found the river to be impassable at lower flows (Paul Vernell pers
comm).
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https://sites.google.com/site/waiaucanterburynewzealand/waiau-river/jet-boating
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Greenaway, R. (2009).
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Rankin, D., Earnshaw, N., Fox, I. & Botterill, T. (2014).
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http://www.hurunui.govt.nz/assets/Documents/AgendasMinutes/Hurunui-Waiau/2010/Item-5-Separate-Appendix.pdf
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One of the features of the Hurunui for kayaking is that it is reasonably easily navigable form
the source to the sea
The Lowry Peaks gorge – especially from Cathill Station down to SH1 was paddled
reasonably frequently in the 1970s and early 1980s but is now less paddled, partly due to
willow encroachment83
All the Hurunui runs, depending on flow, are suitable for beginners and advanced paddlers
alike
The majority of canoeing activity on the Waiau is on the reaches above the Leslie Hills Bridge
with the upper Waiau run rated one of the best multi-day runs in Canterbury
Irrigation development on the Hurunui Rover poses a major threat to the values treasured
by paddlers, as is witnessed by the loss of many rapids from other river systems throughout
the country (p.69).

Eddie Murphy, representing secondary school kayaking programmes using the Hurunui, notes84 that
school paddling activity takes place on upper sections of the Hurunui only and that the upper Waiau
is not so easily accessible. He also notes that the lower sections of both the Waiau and Hurunui are
among those other rivers that lack sufficient flow or are too braided to allow for distinctive river
features that make for a good teaching river for whitewater kayaking. Hence, most whitewater
kayaking in Canterbury occurs on the upper sections of the Hurunui River.
The lower Hurunui and Waiau both have well-used recreation reserves and camping spots, including
access for swimming. Data sourced from Hurunui District Council85 point to two important
recreation reserves alongside or very near to the Hurunui. The first is Balmoral Recreation Reserve
described as “an important remote camping ground within Culverden which serves the needs of
visitors from both within and outside of the district.” Facilities at this site include a toilet block,
water taps, concrete fire places, picnic tables and long drop toilets.
The second is the Hurunui Mouth Reserve, a popular, remote site on the north bank of Hurunui
River mouth. The reserve has cultural, archaeological, recreation and scenic values. Facilities at this
site include an ablution block with minimalistic in design reflecting the remote camping designation.
The Hurunui District Council86 identify at least one significant recreation reserve alongside the Waiau
River: The Waiau Esplanade Reserve adjacent to the Waiau Hotel. The reserve consists mainly of
scrub land with some macrocarpa and willow trees, forming an attractive picnic area for locals, with
amenity planting, picnic tables, rubbish bins and vehicle access to the river.
The braided riverbeds of the Hurunui and Waiau are popular game-bird hunting locations. Fish and
Game New Zealand note87 that “licensed game-bird hunters are able to hunt in most of the North
Canterbury braided river beds except parts where they lie close to population centres” (p.33). The
Fish & Game website also notes that in some places "No Shooting" signs are in place but that this
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Ian Fox, expert kayaker, also points to the presence and dangers associated with willows in the reach from Cathill Station
to SH1 (Hurunui) which detracts highly from what would otherwise be a pleasant and easy grade 2: “The willows make it
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relates to rabbit shooters only. Hunters need to be aware of the rabbit poisoning operations in the
riverbeds.
8.2

Water quantity and quality and effects on users

Davison documents some of the early public concerns about environmental impacts of the irrigation
project and effects on recreational uses of the Waiau in particular.88 He describes the environmental
impact assessment undertaken in 1975 as minimal and mostly concerned with economic and social
benefits of the project, which were considered to outweigh any environmental costs. Some
“conditions” (in today’s terms) included setting of minimum flows, fish screening and return of
spawning fish, and construction in a way that minimised visual effects. They said nothing about the
management of nutrients, for instance. Social “benefits” recognised at that early point included
additional employment and improved rural services and facilities.
Extraction of water from rivers for irrigation reduces the available (natural) flows and has the
potential to reduce the amount of water available for some activities, such as jet boating or
kayaking. Reduced flows can also affect the assimilative capacity of a river and its ability to clear
sediment, plant and algal growth from the river bed, again affecting recreation activity. For these
reasons, regional councils are required to set minimum flows for rivers.
Intensification of land use and changes to the landscape with irrigation have the potential to add
additional nutrients, pathogens and sediment into waterways and groundwater. These, in turn,
have the potential to affect the ecology of the rivers and their use for recreational activities,
particularly those involving contact with water such as bathing, the available recreational fishery,
and the taking of food or mahinga kai.89 Nutrients and pathogens can also affect the efficacy of
drinking water supplies.
Davison notes the complexity of accurately assessing the effects of irrigation and land use change on
water quality. Part of the problem is the lag, or legacy, effect of nutrients moving through soil and
ground water over many years, making it difficult to attribute the source of the effect. He cites a
study by Lincoln University that found no evidence of any effects on water quality of the Waiau and
Hurunui rivers from the irrigation scheme from the 1970s through to the early 1990s.
Our review identified a number of submissions to the Hurunui and Waiau River Regional Plan90
relating to changes in recreational uses or values since irrigation started. The submissions set out a
number of personal observations by river users about water quality and quantity at that point
(2011). The Hurunui Waiau Rivers Regional Plan and the environmental management strategies and
actions of AIC and farmers have responded to these issues, as discussed in more detail below.
For example, Mark Eastmond (Waiau property owner, contracted by Amuri Irrigation Company,
active in jetboating and fishing), notes issues relating to the catchment’s waterways resulting from
land-use change and the effect of this change on the recreation resource:
“I have been on the rivers pre-irrigation and over time seen them degrade from free-flowing rivers
with lots of wet land areas alongside, a large amount of fish and whitebait, water that you could
drink and swim in safely in to what we are left with today. Now a toxic trickle of their former selves.
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Davison, page 21.
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Sections of the rivers are no longer boatable, fish can’t get passage due to low flows, the sensitive
ecosystems are damaged and wetland areas drying out. Water quality is compromised and so,
potentially is the health and lifestyle of the communities that live alongside the rivers.
One of the big problems with managing the Waiau river at a 15cm flow at Marble Point is that by the
time it reaches the braided areas it quite often runs at 10cm or below due to 5 + cm going
underground.
So a low flow and high irrigation results in extended periods of extreme low flows, significant impact
on the ecosystem and health of the waterways, significant economic impact on commercial users
such as jet boat, yaks and rafting operations, and negative impact on recreational users such as
kayakers and fishers. This has a negative flow on effect to the whole economic stability of a region
that is strongly reliant on both farming and tourism/visitors. There are thousands of people, both
locals and visitors to the region, who utilize the river in some way each year.”
Peter Robinson, an avid salmon angler with over 46 years of experience fishing in Canterbury, has
used the Hurunui mouth since the 1980s, and provides the following analysis in response to the
Hurunui and Waiau River Regional Plan (2012). He notes that the Hurunui mouth “provides anglers
with an outstanding amenity”. In elaborating, he describes the river’s “unique physical features
[that] provide an intimate angling experience in an outstanding and unmodified natural location …
no where else in New Zealand can the salmon angler chase his quarry while being serenaded by
bellbirds”. With regard to observed changes, he notes that “even though there is some evidence
that water quality has deteriorated in the lower river in recent years, the Hurunui is still pristine by
comparison to the lower reaches of the Waimakariri and is a reminder of how fortunate anglers who
frequent this location are to have a river and surrounds that are largely unaffected by human
activity”. He also provides the following commentary with respect to the quality of angling and river
flows:
“The Hurunui salmon fishery, like all Canterbury river populations, is adapted to and dependent on
variable flows. Salmon are generally caught in the sea adjacent to the river mouth and in the gut and
lagoon from November onwards. If the river flows are low ie below 20 cumec, the salmon numbers
build up awaiting higher flows to commence their upstream migration. Salmon are quick to take
advantage of any rise in river levels and flows due to rain in the alps. As a flood recedes upstream
anglers visit their favourite holes to take advantage of this upstream movement.”
Also, in response to the Hurunui Waiau River Regional Plan (2012) Malcolm Grierson Bell91, owner of
The Complete Angler store, outlines the importance of the Hurunui and Waiau Rivers. With respect
to the Hurunui, Bell places most emphasis on the reaches of the river above the Mandamus. With
respect to the Lower River, he makes the following point:
“The fishing here is challenging as the river banks are well vegetated and the banks are quite rough
with gorgy rock outcrops. Floods are essential to keep the weeds and foliage down and these same
floods cause fish movement and varied fishing opportunity. It has been my experience to get some of
the best fishing possible after a flood subsides and the river first clears. This is true for both spinning
and fly fishing. The river in this region passes through farmland although most of the farms are on
elevated river terraces. The surrounding hills give a sense of rugged isolation, something I value
highly.”
In reference to the lower tracts of the Waiau, Bell states:
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“In the late 1980’s I first started fishing the stretch of river for 10 or so kilometres above Waiau
township. I started doing this in the winter as there was limited quality water available at that time
of year and I enjoyed the exploration. From the outset I was pleasantly surprised at the sheer number
of fish. The river in this area is quite braided and subject to great change from year to year, but over
ensuing years it always fished well when the river was in flows of 55 cumecs or less at Marble Point.
Last winter I fished the area for around 3 hours one winter’s afternoon for 6 fish in willow lined
surroundings and solitude as no one else was around.”
Bell concludes:
“In my opinion the Hurunui and Waiau Rivers justify the highest level of protection. 12.2 The whole of
the Hurunui River is dependent on the South Branch to flush out vegetation and renew the pools and
banks, clean rocks and evict didymo. The unique and desirable features that make the highly fished
and used river below the confluence attractive and viable need the South Branch to flow unhindered.
Any threat to the free flow would be unacceptable to the angling community and a robbing of the
heritage we leave to our future generations. 12.3 With the extreme decline in available fishing water
that the North Canterbury region has recently seen due to issues of farming practice change, the
Hurunui and Waiau River systems stand out like oasies with a rich supply of fish for anglers to enjoy.”
From the perspective of water quality for swimming, there are also potential issues on the lower
river. Data presented in a set of slides by the ECAN Surface Water Science Manager92 indicate that
nitrate concentrations (NO3-N annual medians) are reaching or exceeding limits for the Pahau River
and St Leonards Drain. Under a set of mitigation measures proposed to the Zone Committee in
relation to the minimum-flow regime, AIC propose to use water from the St Leonards and Lowry
drains to irrigate and reduce the transfer of nitrates into surface water. They expect the package of
mitigation measures will see a fall in nitrates over time.
Recent warnings93 for presence of E. coli and the toxic cyanobacteria Phormidium at the SH7 and
SH1 river crossings and access points on the Hurunui, and at Waiau Township and SH1 on the Waiau,
are likely to reflect issues with nutrients and algal growth on the lower rivers along with factors such
as reduced flows, high temperatures and bird populations.
In summary, the recreational values of the Hurunui and Waiau are well documented in several
studies. Observations of changes in recreational use as a result of reduced water quality or quality
are largely anecdotal but still point to important issues that need to be addressed through
environmental management.
8.3

Water quality and household supplies

Wastewater treatment is another issue in the Amuri. At present there is no community sewerage
system in Culverden and houses in the urban and rural areas of the Amuri are on septic tank
systems. Hawarden on the other hand has a sewerage scheme, which discharges wastewater into
the Hurunui via the Waitohi. Therefore, there are potential point-source discharges of pathogens
(E.coli) and Nitrates (N03-N) into the Hurunui.
Drinking water potentially faces risk from pathogens such as E. coli (from sources including
agriculture, birds and septic tanks) and also from nutrients such as nitrates. As a result of the
pathogen risk, the water in the Culverden community well-water supply is chlorinated. Rural areas
and Rotherham Township are supplied by the Amuri Area Network from two wells, otherwise
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households have their own supplies. The Culverden water supply has been tested for nitrates (N03N) since 1987 and there is evidence of a marginal upward trend.94
Furthermore, a review of studies of nitrates in Canterbury wells over time has found an upward
trend in some of the wells in the Amuri, consistent with an upward trend across the region.95 A 2017
risk map for nitrates prepared by Environment Canterbury shows the area is at moderate risk.96
Both pathogens and nitrates are assessed by Canterbury Community and Public health to pose risks
to people, through consuming affected water or recreating in it.97

8.3

Environmental management

The AIC have an Irrigation Scheme Management Plan, which contains their Environmental
Management Strategy. The strategy explains that the AIC operates an Environmental Collective,
where members have to sign up to agreements around water management and also the preparation
of farm environmental plans. All AIC shareholders are members of the collective and it also includes
voluntary members, who are outside the scheme but wish to have the benefits of the strategy. The
collective has regular reporting and independent audits that are communicated back to members, as
well as to Environment Canterbury and stakeholders.
AIC confirm that all their shareholders have farm environment plans and the collective membership
currently totals 174 farms, with 32 independent members. Nearly 84,731 ha of farms are covered by
a farm environment plan. This includes 56,424 ha for AIC Shareholders and 28,307ha for
Independents members. The active involvement of farmers suggests there is an attitudinal change
taking place in respect to environmental management and the need to include environmental
objectives in farming practices.
While it takes time for environmental management to get results, farmers and AIC point to
improvements on the Pahau River as an example of positive results from the change in approach.
The Pahau was considered a source of nutrients into the Hurunui in 2001 and had a high level of E.
coli. Following changes to spray irrigation and other on-farm mitigation efforts, the levels of E. coli
fell consistently over a ten-year period, earning the Pahau the supreme award for the “Most
Improved River in New Zealand” in the New Zealand River Awards in 2017.98 The improvements in
the river were due to work done by farmers as part of the Pahau Enhancement Group and pre-dated
the AIC Environmental Collective, which continues to reinforce a change in attitude by farmers.
Ongoing environmental monitoring by Environment Canterbury and AIC should provide evidence to
evaluate how the environmental management strategies and mitigation measures are reducing
environmental effects over time.
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8.4

Management of social change

Management of social change is a specific part of environmental management. Positive and
negative social effects can be managed to increase net social benefits from irrigation. This section of
our report provides some suggestions for the ongoing monitoring and management of social change
as additions to the environmental management plan and current efforts to enhance community
relations.
AIC is already involved in community activities such as technology transfer and communication via
their staff, newsletters and website. The AIC also have a small project fund to support social
development through direct investment in “the development of sporting, recreational or social
activities within the basin”. The company also waives water charges for community groups including
the Amuri Polo Club, the Hurunui Rugby Club, Amuri A&P Association, Amuri Area School and the
Culverden Golf Club.
Farmers have important leadership roles in the community. From the early stages of developing an
irrigation project, several, “local” organisations have assisted the Amuri community adapt to the
environmental and social changes brought about by irrigation, and in many ways the social
organisation of irrigation has enhanced community cohesion in the face of disruptive change. Most
of the management of change has been led by farmers, some putting in considerable voluntary work
over long periods of time. A list of these organisations includes:






The Amuri Plains Irrigation Association
The Amuri Dairy Employers Group
The Amuri Irrigation Company
The Hurunui-Waiau Zone Committee
The Amuri Irrigation Company Environmental Collective

Farmers are also involved in schools, which support newcomer families, and in activities such as
community coordination and providing support to newcomers.
Active investment and management of social change can help to achieve robust, and positive,
community outcomes. The AIC has a basis for active management of social change through their
Environmental Management Strategy and community initiatives. This assessment has identified a
number of topics that AIC could work on:







A survey of all AIC water users and members of the Environmental Collective to document
changes in contractual and employment arrangements, housing, community involvement,
farm management practices and attitudes to environmental and social effects. Updates
would enable AIC to document changes in farmer behaviour. The survey could be designed
to complete on line or in the AIC office.
Support for monitoring of recreational uses of the affected waterways so that there is a
robust knowledge of changes in recreational activity, since the Greenaway studies, that can
be related to environmental effects over time. This monitoring should be conducted in
collaboration with Environment Canterbury, who will need to monitor Plan outcomes.
Work with recreation groups to provide gains for specific sites or reaches of the rivers,
including improved access and amenity values.
Work with the local schools to support them into a programme of activities such as stream
studies and stream riparian or wetland restoration work – any shift in environmental
attitudes will depend on the next generation. AIC should investigate doing this as part of the
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Enviroschools programme, through school visits and talks, and as an additional component
to their community project fund, for the purchase of any materials such as fencing or plants
for restoration work, clean ups or student science projects.
Work with the schools, health services, industry training organisations and Councils to
identify any current community issues and ways to assist the community to respond to social
change in the most effective way possible, including skills for the growing economy. An
example, is to work with closely with the community coordinators, as they provide vital
channels of communication about what is going on in the community, and they already
support newcomers with information about available services and community groups.

Conclusions

Water has transformed the landscape of the Amuri and brought considerable social change to the
irrigated area and its towns, people and communities. This change is confirmed by several previous
studies and researchers.99 The fundamental driver of this change has been the conversion from dryland farming of sheep and beef, with limited cropping, to dairy farming.
The research found social change experienced in the Amuri did not happen in one step. Instead,
there were a number of phases governed by the circumstances of the time, and with critical turning
points. The formation of the Amuri Irrigation Company and acquisition of the scheme from the
Crown were one such turning point. The completion of the Hurunui-Waiau Regional Plan may well
be another. Other key changes over time are: the introduction of cows to the Amuri and the arrival
of the first dairy farmers from other regions; the introduction of pivot irrigation and a new era of
water efficiency; the arrival of migrant workers from overseas; piping of the water distribution
system and the formation of a farmer collective for environmental management. In addition to
changes in irrigation and farming systems were changes in government policies and farmer subsidies
in the mid-1980s, and successive economic cycles and droughts. The phases of social change
included scheme construction and the associated incoming workforce, followed by the downturn in
construction, and then later another phase constructing milking sheds and worker housing.
The research found evidence of a generational change, whereby dryland farmers on the plains either
left the area altogether and sold to incoming dairy farmers, or converted the farms themselves and
passed irrigated dairy farming to the next generation. This was not an easy change for the
community and there was social tension between the older and younger generations of farmers and
their farming systems. Established families in the district tended to provide important social stability
during this period.
Environmental issues also started emerging as an issue, one that created a new set of tensions as the
landscape changed into an intensive farming system and questions arose about the effects of
intensive land uses on river systems, groundwater and other water uses such as outdoor recreation
and drinking water supplies. It was clear these negative effects need to be balanced better with
economic and social benefits of irrigation, such as increasing population and vibrant businesses. This
balancing act became the task of the Zone Committee.
There is good evidence that the pace of social change in the Amuri has slowed. A new social
structure has evolved to a model of ownership (often using external equity), contract farm managers
and employees. Share milking is much reduced. Systems of improved employer-employee
management and environmental management have evolved. Migrant workers are well integrated
99
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into the system and community. Social service providers and community organisations have
adjusted in many ways to the new population and social order, working hours and cultural
differences. Old traditions of strong community social support and voluntary effort may have
changed in focus and priority but the social capital and resilience100 of the community remain strong.
Nonetheless, recognising that periods of social and environmental change to this point have been
painful, it would be useful for AIC to include more social aspects in their environmental management
plan, and look to ways they can work with social services, education and training organisations, and
community groups to enhance social outcomes.
It is pertinent to ask what the Amuri would look like without irrigation? Without irrigation, the
smaller plains farms would have struggled for economic viability. The larger hill properties would
also be less viable with reduced opportunities to grow winter feed, finish stock or develop dairy
grazing on lower, irrigated parts. Pests such as rabbits would have reduced priority and finances to
control them. Rivers, on the other hand, would have more natural flow regimes and associated
values.
Without irrigation, farmers would have left the area and properties amalgamated in whole or part
with their neighbours. Owner-operated properties would predominate and the level of employment
would be much lower. Visitor services would have continued to expand but not have the benefit of
a strong local population as a customer base. The population numbers would have fallen, schools
most likely have amalgamated and health services struggled to stay active in local centres. The
population would be much less culturally diverse. Sports clubs, churches, voluntary services and
other organisations would have struggled for leadership and volunteers.
Successive drought and occasional snows would have brought periods of high stress and difficulties
for those with high debt, family relationship issues or poor mental health. On the other hand, there
would be a much more diverse landscape, with more incentive to establish alternative farm
enterprises. Some limited subdivision into smaller holdings would have given the opportunity to
attract amenity migrants, who would be active in the community.
In conclusion, based on the social changes documented from a number of studies and sources, this
assessment found that irrigation has, in the longer term, brought a number of positive social
outcomes and an improvement in social wellbeing for the people and communities of the Amuri.
Offset against these benefits is an increase in concern, both locally and from the wider Canterbury
area, about the effects of irrigation on the bio-physical environment of the two main rivers and their
lower reaches. Farmers have responded positively to these concerns over recent years, as reflected
in the Hurunui-Waiau River Regional Plan and the AIC Environmental Management Strategy.
Looking ahead, the combined effect of the Plan and the actions and investments of the farmer
Environmental Collective, with best management practices led by AIC, should add to social benefits
of irrigation. Improved minimum flows in the rivers and better management of nutrients and
pathogens in waterways is the first step. These improvements will be assisted by specific
restoration activities for riparian areas and wetlands, improvements to the main drains and Pahau
River, and amenity planting. Introduction of small-scale electricity generation is another possible
benefit. Any increase in farm output from improved productivity or increased areas of irrigation
must take place in the new environmental management regime, while bringing additional social
benefits through increased employment and population. Further active management of social and
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environmental change should improve community cohesion, along with enhanced amenity values,
more recreation and visitor activity and experiences, and better human health outcomes.
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Attachment 1

Meshblocks analysed and maps

The Amuri area includes 22 meshblocks covering the area served by the Amuri irrigation schemes,
which contained 11% of the Hurunui District population in at the 2013 Census. Within the Amuri
area, data are presented for the two main settlements of Culverden (represented by six meshblocks)
and Rotherham (represented by three meshblocks) and the remaining is the irrigated area
(represented by 13 meshblocks).
Combined meshblock-level data are used for Culverden because the Census Area Unit (CAU)
classification of the town, as set by Statistics NZ, extends the settlement boundary to include three
meshblocks that largely encompass irrigated land. We included these three meshblocks in the
irrigated area. Where relevant, Culverden CAU data are provided as an assistance to readers who
wish to compare with area unit-based profiles of the district.101 The data for Waiau township are
represented by five meshblocks102.
Hawarden-Waikari are included to provide comparisons with neighbouring non-irrigated areas.
Within the Hawarden-Waikari area, data are presented for the two main settlements of Waikari
(represented by six meshblocks) and Hawarden (represented by five meshblocks) and the
surrounding rural area (represented by 17 meshblocks).
A full list of the meshblocks is provided below, along with maps showing these statistical areas.
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Amuri (Waiau Plains Irrigation Scheme area)
Irrigated area
MB 2428700
MB 2429000
MB 2430000
MB 2430101
MB 2430201
MB 2430203
MB 2430300
MB 2430400
MB 2430500
MB 2430600
MB 2430701
MB 2430800
MB 2430902

Culverden
MB 2429500
MB 2429600
MB 2429700
MB 2430103
MB 2430104
MB 2430202
Rotherham
MB 2428802
MB 2430702
MB 2430901

Non-irrigated areas
Waiau
MB 2429101
MB 2429102
MB 2429200
MB 2429301
MB 2429302
Hawarden
MB 2433902
MB 2434002
MB 2434401
MB 2434501
MB 2434502
Waikari
MB 2437201
MB 2437202
MB 2437203
MB 2437204
MB 2437302
MB 2437601

Hawarden-Waikari surrounds
MB 2433800
MB 2433901
MB 2434001
MB 2434100
MB 2434301
MB 2434302
MB 2434402
MB 2434503
MB 2434504
MB 2436400
MB 2436500
MB 2436900
MB 2437000
MB 2437100
MB 2437301
MB 2437602
MB 2437700
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Overview of Amuri area meshblocks

Culverden
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Rotherham

Waiau
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Hawarden-Waikari area

Hawarden

Waikari
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