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General articles

Primary Industry Managenient

SECURING WATER RESOURCES FUTURES FOR
NEW ZEALAND

-

Terry Heiler

S

New Zealand’s two main islands are, in general, blessed with plenty of precipitation in the form of rain, snow

and ice, The west coasts of both islands are genérally very wet with flooding and land .étubility being the main
* water issues, The east coast rainfalls ave much less and agricultural dronght is common. The North Island average

“annual vainfall, at around 1,000 nm to 1,500 mm, is gencrally higher than in the east of the South Island which -

has 35¢ mm to 700 mm,

There is also less spatial variability than in the South Island. The
spatial variability in the South Island is extreme. A transect from
the west to east coasts will encounter annual rainfalls that range
from 7,000 mm in the west to 350 mun in Central Otaga. Rainfall
is genenally about the same in winter as in summer, but seasonal
evapo-transpiration differences are grear from around a millimetre
a day in winter and as high as 10 mm a day in summer in the
hotter parts of the South Island.

On the eastern seaboard of both islands, growing season
rainfall totals are also highly variable. In the dyier inland valleys
of Central Otagp, the rainfall becween growing seasons can
range from 100 mm to 600 mm. Most run-off from rivers fed
by rainfall occurs in winter, and snow-fed alpine rivers in early
spring. lirigation demand peaks in December and January when
most of the run-off has passed.

RICH IN WATER

Compared to Australia, New Zealand is water and run-off rich.
The average annual vun-off from the New Zealand land surface
is about 300,000 million cubic metres. The comparable figure
for Australia is about 340,000 million cubic metres, although the
land area of New Zealand is only 3.5 per cent of the land area
of Australia. The average annual run-off fiom two South Island
rivers, the Buller and the Clutha, is 30 per cent greater that of the
entire Murray Darling Basin, which has a catchment area abont
four times the area of New Zealand.

It is therefore surprising to note that the irrigated area
of New Zealand, at about 750,000 hectares, is more intensive
on a per capita basis than many other parts of the world. The
comparable figures for Australia are about half of this figure,

IRRIGATION

Lrrigated agriculture is now big business. In New Zealand
the annual net farm gate contribution to the economy of
some 500,000 hectares of trrigated land in 2002/03 was $920
million. Based on analyses carried out by MAE, likely irrigation
developments by 2013 under two scenarios — 210,000 hectares
and 470,000 hectares — would create additional annual net farm
gate contributions to the economy of between $330 million
and $660 million respectively, This is more than the ru gby World
Cup is expected to bring into the economy in 2011, and it is
for every year. Off-farm benefits could double these existing and
possible developments. Irrigated agriculture is clearly a matter of
national significance.

B b .
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Water enhancement by use of dam storage has been
identified as a key element in any future irrigation development,
and also for restoring environmental flows. The realities facing
large scale water enhancement proposals for irrigation is that
the pathway to identification of optimum water resources
development is not clear, resource consents are expensive, and
the financial hurdles are formidable, despite aitractive long term
economic returns,

These are large scale community projects involve inter-
generational issues — large costs lumped on to the present
gencration with benefits continning for an unlimited period
into successive generations. The beneficiaries are not just the
farmers, but we have yet to work out how to manage the equity
aspects of this issue.

A time of nation building

The main concerns of the eatly settlers and government, even
in relatively recent times, was not the 1se of water for irrigated
agriculture. It was protecting riparian settlements fiom flooding,
improving agricultural land by drainage, providing for stock and
domestic water, and protecting land from water erosion.

Itis instructive to journey back in time to the first recorded
example of irrigated agriculture. In 1865, the Warden’s Court
approved the application by a French national, a Mr Feraud, to
irrigate a market garden near Clyde to provide vegetables for
sale to the gold miners. This was the first formal irrigation water
right in New Zealand.

EARLY DAvs

The trrigation story starts in Central Otago around the mid
1880s. During the gold-rush times, water rights for shiicing were
issued initially by the Wardens Courts as property rights and then
under the Mining Act of 1898. Water taken from small burns,
creeks and water races diverted from larger streams became the
so-called mining rights of New Zealand folklore.

When land use changed from mining to pastoral agriculture,
these rights were used by private individuals to flood grasslands
as a form of drought mitigation in a semi-arid environment.
They became an essential and fiercely protected property right.
The Crown purchased or appropriated many of these rights and
developed larger irrigation schemes, often involving conservation
stozage. The current rights based on these entidements do not
expire until 2021. In parts of Central Otago, when accumulated,
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they exceed available river flow. Further north, irrigation trials
were started in the mid-Canterbury region as early as 1880, but
any real development of large scale irrigation was delayed until
well into the 1930s.

During the period to the end of the 1920s, the government
helped local farmers to improve the use of the water resources of
Central Otago by constructing storage dams and basic distribution
infrastructure. The facilities were owned and operated by the
government, with minimal financial contributions from water
users for operation and maintenance. By about 1933, the total
irrigated area was dominated by the government schemes in
Central Otago and probably totalled some 45,000 hectares.

THE GREAT DEPRESSION AND UNEMPLOYMENT
In the early 1930s through to the post-war period, irrigation
development was justified under a policy that considered
irrigation development to be a legitimate and economic activity
of government. It was also a scheme to find gainful work for
unemployed people using public good works programmes.
Works associated with several small schemes in Canterbury
were carried out by this policy. These activities had increased the
total irrigated area under government schemes to about 80,000
hectares by the mid-1950s. The key Central Otage irrigation
schemes were also begun at this time. Two storage dams were
buiilt in the early years of the century, the remaining seven storage
dams were all constructed in the period 1931 to 1937.

INCREASING AGRICUETURAL EXPORTS

In the latter part of the post-war period, up to about 1960,
there was a clear policy position that irrigation for increasing
production was a good thing, was in the national interest and
should be supported by the government. This was very much in
line with policy to increase production across the rural sector in
a number of areas.

Subsidised support of agriculture was seen as justified to
balance the restrictive import policies of the day. By 1960, the
irrigated area had increased under government constructed
scheines to about 95,000 hectares.

The period from 1960 through to the late 1970s saw rapid
increases in government supported irrigation development, the
emergence of substantial private irrigation development and
increasing concerns from the community about the primacy
of development objectives at the expense of environmental
values. Various subsidy plans were applied during this period
to encourage farming communities to agree to government
sponsored irrigation schemes. This was also the period when the
large hydro~electric schemes were constructed.

LAND DEGRADATION CONCERNS

In 1967 the government passed the Water and Soil Conservation
Act. For the first time this recognised the emerging community
concerns about land degradation — water and wind erosion -and
the need to have minimum flow constraints on certain rivers.
Water takes had to be registered and fixed term permits issued.
The focus of the Act was still primarily soil conservation, despite
the formalisation of historic water takes. An amendment to the
Act in 1971, promoted by environmental interests, provided for
the needs of wild and scenic rivers and introduced the concept
of National Conservation Orders. The irrigation communities
of the time were unaware of the implications of the new NCO
instrument for their future plans.

By 1970, the total area under government irrigation schemes
was still about 100,000 hectares, but new schemes were about to
come on line, Private developments had increased dramatically
over the period mostly based on groundwater resource
developments in Canterbury, but the total area involved in private
development is not known precisely. The rapid increase in private
irrigation investments reflected the increasing importance of
irrigation as an essential input to modern farming systems and
fundamental changes in the needs of a global market.

ENVIRONMENTAL FACTORS CONSIDERED

The proposal to raise Lake Manapouri as part of a hydro-
power project in 1968 galvanised and focused the emerging
environmental lobby in New Zealand and led to massive debate
over the Clyde Dam development later in 1977. Because of these
issues the government formalised its support of the environmental
interest with the creation of the Department of Conservation
in 1987.

The government-supported process of developing
community irrigation schemes disappeared with the demise of
the Ministry of Works and Developiment in 1988.This coincided
with a dramatic reform of the public sector and was influenced by
the prevailing economic rationale of the time and the increasing
power of the environmental lobby.

This effectively left New Zealand without any formal
agency responsibility for soil and water matters at government
Ievel — a situation that continues to the present day. At about
the same time the government disposed of their interests in all
of the schemes that they had developed under earlier policies.
These were eventually sold to irrigation interests over the period
1991 to 1995.

By 1985, the total area surveyed under irrigation was about
260,000 hectares. Private developments, which had continued
apace over the period, represented about half of the total.

Environmental values

The first real test of the altered balance of power in the water
resources development arca was the granting of a National
Conservation Order on the Rakaia River in 1988.This order is
still operative and has so far confounded the efforts of the farmers
south of the Rakaia to develop scheme proposals affordable to
farmers. This is despite them being economically attractive at the
regional and national level, and the clear availability of substantial
unused water resources.

The large number of statutes governing water allocation,
management and use disappeared with the enactment of the
Resource Management Act (RMA} in 1991. This legislation was
interpreted by the courts to give priority to environmental values,
and has been the source of much debate since its enactment.
Earlier proponents of the RMA had not considered that this
would be the result of the legislation, but court decisions since
that time have reinforced the earlier Jegal interpretations.

The period from 1985 through to the present time has
seen two community irrigation schemes developed by farmer
interests — the Opuha Dam and the Waimakariri Scheme. Private
developments have continued mainly from groundwater. The total
area under irrigation in New Zealand has trebled in the period
1985 to 2007, almost entirely from private initiatives, and almost
all experiencing coordinated objections from environmental
interest under the RMA processes.

. b X b .
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Virtually all irrigation proposals put forward since the 1980s,
both private and communal, have met with vigorous opposition
from environmental NGOs, fishing and recreation interests,
local interest groups, and by the Department of Conservation.
Expenditure on consulting and legal services under the RMA
processes have been considerable.

Results of previous policies

The current situation is that the total area under irrigation has
increased to about 730,000 hectares, a trebling since 1985, and
accounting for 77 per cent of all water allocated in New Zealand.
Canterbury alone has over 400,000 hectares of the total. The area
under private developments is now substantially greater than the
total area of the old government schemes and new communicy
developments.

We have seen a rapid increase in farmer initiatives to get new
community schemes off the ground. These have been championed
by farmers who do not have the opportunity to develop privately,
and who would have to depend on conimunal development of water
sources. It has been estimated that the area involved in early stage
community proposals could excecd 400,000 hectares. Whatever else
is concluded, the strong interest of farming communitics in additional
irrigation development is indisputable.

In hindsight, much of what has happened with irrigation
development since the 1880s until the early 1980s has been the
result of the changing but development-friendly policy objectives
of successive governments, influenced by the economic and social
imperatives of the time. In terms of political influence, the political
power of the irrigation farming lobby has not been a dominant
feature in what happened — government led the charge.

Since the mid-1980s, the irrigation development story
has been very different. Farmers have led the charge, in an
environment characterised by the increasing influence of
non-development interests, environmental NGOs, community
concerns about water quality and under new policies related to
resource development — a complete reversal of the situation that
existed up until 1970.

What of the future?

SUSTAINABLE WATER PROGRAMME OF ACTION

We are currently in the process of changing the way in which
water is managed. A new policy environment developed by the
last government has seen new policy insteuments. A National
Environmental Standard on water measurement is in the final
stages of government consideration. A discussion document
on environmental flows is awaiting approval to be released for
submissions.

In April 2006, the government of the day announced an
accelerated Sustainable Water Programme of Action (SWPoA).
Effectively, it called for substantial progress to be made by
2007 on a number of important issnes confronting the sector
including —

o A national policy statement on water allocation framework

« A national enviromumnental standard on water measurement

& Identification and protection of iconic water bodies

* Protection of water quality from unintended consequences of
urban and agricultural land nse

* Role of water user groups in water resources management

|
|

o Development of tools to assist regional councils to achieve
the objectives of the SWPoA.

Government’s actions recognise that all is not well in the
sector. National studies have shown a serious water quality
problem developing in some streams and lakes, largely attributed
1o intensive land use. Concerns have been expressed about nitrate
contamination in groundwater resources resulting from irrigated
land use, particularly under intensive dairying.

In contrast to water resources management reforms in many
other jurisdictions, the SWPoA as proposed deals with action to
address current environmental concerns. But there is no long term
water resources development planning based on identification of
the national interest for goals and objectives in regard to a balance
of soctal, economic and environmental issues.

The change of government has seen a new interest in
strategic planning with regard to infrastruceure. It is to be hoped
that this may see a related change in the SWPoA or its successor,
as the immediate focus seems to be on environmental guality
with little attention to social and economic matters.

At the same time, individual regional councils responsible
for administering current policy under the terms of the RMA
are in the process of developing regional natural resources
management plans or modifying previous plans. These plans
generally reflect the environmental concerns of the day, rather
than any long term development focus.

FOCUS ON THE REGULATORY ENVIRONMENT

Regardless of any change in policy under the new government,

it is clear that the current arrangements that control the use of

water for irrigation will change.

e Measurement of individual water use from water sources
will be a requirement within five years under the National
Environmental Standard at the national level, and perhaps
sooner under regional plans. The investment required is
currently proposed to be the responsibility of the consent
holder, and individual costs will vary from $3,000 to
$10,000 per installation depending on circurnstances. This is
a significant national investment, and a serious one for the
consent holder.

o Individual resource consent conditions will be reviewed, and
a typical set of conditions may include a maximum seasonal
volume, restrictions during periods of low surface How or
groundwater pressures, requirements for measurement and data
transfer to regional authorities, commitment to best practice
irrigation standards, regular evaluation of irrigation system
performance and restrictions on land nse under irrigation.

& A greater proportion of regional council costs attributed to

regional resource studies, monitoring and investigations will

be the responsibility of consent holders, and away from the
general rate.

Systems will be developed to facilitate the temporary

or permanent transfer of resource consents where this is

compliant with regional council requirements.

All of the indicators are that the future will present more
difficulties for water users than they have at present. Operating under
the current regulatory environment is becoming more difficult.

-

FUTURE FOR IRRIGATED AGRICULTURE
The impact of current regulations is most apparent in Canterbury,
where we have the largest irrigated area and annwmal volume of
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consumptive water use consented. Two things are clear. Current
allocations and entitlements will be targeted for reduction as
consent reviews are undertaken and new applications to take
water for irrigation will face perhaps insurmountable difficulties.
Otago water resources are heavily over-allocated where traditional
miners’ rights are in place, and when these expire in 2021, more
water will probably be allocated for assessed in-stream needs.

It is not generally known that almost all of the regions where
irrigation is an issue will be into a full allocation situation within
five years, and other drier regions within 10 years. The problems
that we are seeing in Canterbury now, and in Otago very soon,
will be the general situation across the irrigated regions of New
Zealand in the near future.

Unless there are changes to current and planned water
management scenarios, new irrigation operators will find it
increasingly difficult to gain access to irrigation water with a
level of reliability that justifies irrigation system investments.
Existing and new irrigation opexators will also be subject to more
onerous consent conditions than are currently imposed. These
will be directed to improvements in water quality, more efficient
use of water, more measurement, monitoring and reporting
requirements, more constraints to the exercise of consents, higher
charges imposed by regional councils and probably a tougher
environment in terms of penalties for non-compliance.

THE OVER-ALLOCATION PROBLEM

Whereas we have a good handle on water allacated for irrigated
agriculture, we have a lesser understanding on what is actually
used. Preliminary case studics suggest that actual use is between 50
and 70 per cent of allocations. As a consequence, supply-demand
modelling over-estimates the seriousness of resource allocation
status. Mandatory measurement is therefore a sensible move.

Since the enactment of the Water and Soil Conservation
Act in 1967 and the Resource Management Act in 1991,
resource consents have been issued for the use of irrigation water.
This represents some 70 per cent of all the water allocated for
consamptive use in New Zealand on a first-come, first-served
basis. Whilst appropriate in areas where water resources are not
limited, this approach is inadequate where the summation of
allocations reaches or exceeds resource availability, such as in
Canterbury and Otago.

Quick-fix solutions based on free water transfer markets are
being pronulgated at academic and government levels, without
much experience down on the farm. Water allocation is a key
topic of interest to all, and the results of any recommendations
will be of long term significance to irrigator investors. The way
forward will cleatly involve mechanisms to transfer resource
consents on a permanent or temporary basis, bascd on market
mechanisnis, where this is appropriate.

LIMITED THINKING

In Australia, where water trading is relatively mature, water
markets operate under some internally imposed constraints for
econontic, social and environmental reasons. We need to be very
clear in New Zealand about the implications of any proposals
that a completely fiee water market will meet all of our needs.
Under inappropriate market arrangements control of key water
resources could pass to players with deep pockets without regard
to wider social and equity issues. The current lack of national
direction for the social and economic aspirations of the nation

in regard to water resonrces use is not helpful.

The thinking so far is quite limited, The basic problem is
that fixed allocations based on four years out of five peak needs
are not fully taken up in most years, yet they constrain new
entrants even when resources are available. We need to think
beyond the desire to fix things in concrete and move to a more
adaptive management system of allocation, based on a robust
understanding of resource availability. This has been signalled as
a furure development in Canterbury, and is to be applanded.

So a new plan is needed to get away from the idea that
water resources are best managed by fixed resource consent
entitlements — use the tools of technology to manage rather than
monitor for compliance.

INFRASTRUCTURE FOR WATER ENHANCEMENT

Tt is worthy of note that the current annual allocation of water
for all purposes in Canterbury — our most heavily committed
water resources — represents about nine per cent of the total
resource. With all likely future demands accounted for, this would
rise to about 13 per cent. So it is clear that tota] water yesource
availability is not the issue.

A major omission from current thinking is a complete
lack of any consideration of the way in which improved water
availability may be improved by harvesting and storing water,
with the multiple objectives of continued economic development
and environmental enhancement. It is generally accepted by both
environmental and development interests that water storage has
the potential to remove some of the current problems in the
sector. There is, of course, the risk of introducing new challenges
in regard to environmental quality This is where the focus should
be - removing the constraints of water availability in water-short
areas, and addressing the externalities involved using our best
science and technology.

WHAT MIGHT BE REQUIRED

Itis clear that irrigation investment has clear national and regional
cconomic benefits. But there are indications that the annual
increase in irrigated area, which has been about six per cent a
year ovex the last 10 yeass, is slowing and will stall within two
to three years. This assumes that some of the irrigation consents
under process are successful. The reasons for this are related to
full allocation of major groundwater resources in Canterbury
and restrictions on river access through National Conservation
Orders. It is accepted that any further developmenss will require
infrastructure investments for storage facilities and in distribution
systems.

THere has been no public investment in rural water
infrastructure since the 1980s and the three completed
community schemes in the period — Downlands, Waimakariri
and Opuha — have depended on local government assistance
or keystone investors in one form ox another. A number of
attractive comumunity water resource development investments
have stumbled and failed to proceed because of the financial
difficulties associated with the large upfront investments required.
These include Barrhill-Chertsey — 40,000 hectares with resource
consent, and Waihoa with 30,000 hectares.

The need is not just for irrigation development, it is for
enhanced availability of water for a myriad of community
purposes. Much of the rural castern seaboard is serviced by
community water supply schemes that are now inadequate in
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terms of water quantity and cannot meet the Ministry of Health
water quality requirements. In addition, significant water-related
environmental restoration and enhancement opportunities will
require investments in infrastructure.

The logic of beginning a new round of rural water
infrastructure investment is clear, but the implementation and
financing mechanisms are not in place. Instead of the single focus
initiative being left to farming communities, the developments
need to be planned with clear community objectives in a multiple
purpose framework, with appropriate cost-sharing.

Securing water resources

LONG TERM PLANNING

Central Government interests and capabilities are focussed on
environmental initiatives, without any comprehensive and long
term watet resources policy. The time has come to re-establish a
strong and dedicated soil and water capacity at the government
level.

Short term and pure market solutions have been adopted
as a way to handle the developmental agenda. These need to
be dismissed and long term water, multiple purpose resource
development planning must enter the agenda, divorced as far as
possible from short term polirical considerations.

THE WAY FORWARD

New Zealand needs a new round of infrastructure invesement
that will clearly require dam storage. The government has the
opportunity and the associated problems on the radar and some
officials promote the opportunities, but there are serious barriers
within the bureaucracy to getting any initiatives identified,
let alone implemented. The problems in the 1980s related to
economic rationalism and political concerns about environmental
externalities have effectively provented the rational consideration
of opportunities. There are a number of useful initiatives identified
that the government could take without any long term cost. In
fact, appropriate short term investmerits arc likely to be financially
rewarding to government, if the initial share value increases in
recent schemes are any indication.

If we pursue the opportunities for large scale water
infrastructure investments, there are a number of issues that we
need to resolve —

* They require significant up-front capital investments, often
outside a community’s ability to arrange without support

¢ They need to be long-term with appropriate maintenance,
and will need to operate successfully over periods that cover
a number of generations of the communities they service

* They should have a restricted direct-user market as it is difficult
to involve wider beneficiaries in financing the schemes. This
is an example of market failure, the transaction costs and
administrative difficulties in applying beneficiary-pays policies
are substantial.

¢ They should generally involve multiple objectives but rely
upon single interest inancing

® They should be a catalyst for significant land use and social
changes

» They require access to private land for associated infrastructure,
which may present as much of a problem as resource
consenting.

To move forward, some of the features that we need to

recognise are —

¢ These projects must be seen as multiple objective interventions
for the good of the whole community, and be designed to
attract wider community support

¢ Without sustainable development of large scale water
infrastructure many regions have hit the wall in terms of
maintaining economic primary sector growth and in addressing
current environmental and social well-being issues

¢ They result in social transformations of rural communities, and
have the potential to correct the unintended environmental
consequences of past land and water use

» Without a strong and clear position of central government,
the much needed infrastructure will not be developed

¢ These are very long term projects in excess of 100 years plus

and implementation need to reflect the inter-generational

issues

Properly designed and implemented, they will generate

multiple economic, environmental and social benefits

# Ideally they need to be community driven in partiership with
government, not identified with single interest groups such
as Irrigation farmers, but without involvement of a strong

economic contribution from irrigation development they are

not bankable.

Farmer participation needs to be financially affordable for

the projects to be sustainable, and allow a mix of farming

enterprises to be viable to avoid limited land use focus that

may be environmentally unsustainable.

¢ The 'in the national interest’ development opportunities that
are now being developed in the energy and transport sectors,
with central government involvement, are urgently needed in
the rural water sector.

Summary and conclusions

The current New Zealand circumstances in regard to water
resources developments are a result of a number of factors.
There was an early history dominated by government policies
and regulations, focused on soil conservation and irrigation
development deemed to be in the national interest. Added to
this was an emergence of environmental concerns in the 1980s
that have become the major issue in addressing water resources
matters. The government withdrew from support of irrigation as a

. social and economic objective and a current activity to review and

reforim the national policy agenda on water quantity and quality,
mainly to achieve environmental sustainability objectives.

These activities have slowed and may have stopped
worthwhile water resources development, unless additional
actions are taken. These include a return to long term water
resource development planning within a multiple objective
framework, re-establishment of water resource developmental
expertise at government level, and a conunitment to a new
programume of rural water infrastructure investment. The latter is
needed to improve availability of an adequate total water resource
to serve both the developmental and environmental interests of
the country.

Tervy Heiler is the Chief Executive of Trrigation New Zealand
Ine.
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