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Overview

Freshwater is important for our health, our economy, and our lifestyle. It is 
essential that we manage freshwater resources well. Organisations that manage 
freshwater need to balance many demands, including an increasing population 
and its effects on food production, recreation, and conservation. 

Part of managing any natural resource effectively and efficiently is knowing how 
much of it is used. In 2010, the Government introduced regulations that required 
the people and organisations that use large quantities of freshwater to measure 
how much they take. This was done with water meters. Local authorities were 
required to oversee the installation of these water meters. Before the Regulations 
were introduced, measuring water use was haphazard and inconsistent 
throughout the country. 

This is our first of seven audits that will look at how public organisations manage 
water. For this audit, we looked at how freshwater used for irrigation is tracked 
and measured. This included looking at how well water meter installation was 
managed, the quality of data collected from water meters, how the data was used, 
and whether this was leading to positive changes in the way water is used. We 
focused on five regional councils and one unitary council from six different regions. 

The six councils we looked at monitor about 90% of freshwater used for irrigation 
within New Zealand. Overall, these councils have implemented the Regulations 
effectively. Water meters have now been installed for almost all of the largest 
water takes. The six councils are starting to use water meter information to 
educate people and organisations holding water permits (permit holders) about 
how they can use freshwater more efficiently and to show how much water is 
used. However, the quality of data collected can be poor, there can be issues with 
data that is collected manually, and there is scope for more co-ordination between 
councils. 

Appropriate governance and management contributed to effective 
implementation of the Regulations and helped councils to overcome some initial 
challenges. These challenges included a shortage of companies to install water 
meters and historical legal and consenting issues. Most water meters have been 
installed for users of large quantities of water but more work is needed to increase 
the installation of meters for lower-use permit holders. In our view, councils 
that started rolling out metering and developing systems for storing meter data 
before the Regulations came into effect are now in a better position to use that 
information. 

There are opportunities for councils to improve the quality of their data. 
Electronically collected and telemetered data (data that is transmitted from a 
sensor to, for example, a computer server) can be timely and less costly to process 
than data that is collected or sent to councils manually. Although progress has 
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Overview

been made, councils need to work closely with permit holders to improve the 
reliability of water meter data. It would be useful to review the Regulations to 
encourage permit holders to provide timely and complete data to councils to 
assist with their monitoring of water takes.

The six councils we audited are working to encourage permit holders to use 
freshwater more efficiently. To do this, they are first improving the way they 
use their water meter data. Some councils integrate water meter data with 
climate, soil, crop variation, and irrigation strategy information to produce a 
more complete picture of water use and water allocations. This allows them to 
review, calculate, or potentially revise water allocations, which permit holders can 
compare to their actual water use as recorded by water meters and, if necessary, 
adjust how they use water. 

However, more could be done. In our view, there are opportunities for councils 
to use data and work together to support permit holders to change to more 
efficient forms of water use. Central government also needs to take the lead in 
co-ordinating knowledge and sharing practices that could result in more efficient 
use of freshwater. 

Information from water meters and the story it can tell us is important. There 
are also important lessons to be learnt from the councils that implemented the 
Regulations effectively. These councils prepared for system changes early, ensured 
good data collection, and integrated data from different sources to examine, 
review, and manage the use of freshwater resources. Integrating data from 
different sources will help councils to oversee the horticulture and agriculture 
industries in their regions in an informed and effective way. 

I have made four recommendations to help improve the quality of information 
recorded from water meters and how councils use this information. 

I thank the management and staff of the six councils for their help on this audit. 
I also thank staff from Horizons Regional Council, Waikato Regional Council, the 
Ministry for the Environment, and Ministry for Primary Industries who contributed 
to planning for the audit, and staff from Irrigation New Zealand, Forest & Bird, and 
Hilltop Software Limited.

Greg Schollum 
Deputy Controller and Auditor-General

2 May  2018
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Our recommendations

We recommend that:

1.	 the Ministry for the Environment review the part of the Resource Management 
(Measurement and Reporting of Water Takes) Regulations 2010 that allows 
for manual data collection and annual data provision, and work with councils 
that have oversight of water metering, to ensure that people and organisations 
holding water permits regularly submit accurate data using automated 
processes;

2.	 councils continue to work with people and organisations holding water 
permits and intermediary data service providers to improve the timeliness and 
completeness of water-use data received; 

3.	 the Ministry for the Environment, councils that manage freshwater resources, 
and other interested groups work together to use water-use data to encourage 
compliance with water permits and the limits they impose, to enable effective 
and efficient use of freshwater resources; and 

4.	 the Ministry for the Environment evaluate the benefits of water metering to 
understand how it has changed the way people and organisations holding 
water permits have used what they have been allocated. 
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1 Introduction

1.1	 In this Part, we discuss:

•	 the purpose of our audit;

•	 implementing the water measurement regulations;

•	 what we audited;

•	 what we did not audit; and

•	 the structure of this report. 

The purpose of our audit
1.2	 Freshwater is a vital resource. Large quantities of freshwater are used for irrigation 

in the agriculture and horticulture industries, with about 65% of water permits 
allocated to irrigation. This accounts for about 51% of the freshwater permitted 
for use.1 

1.3	 Irrigation systems take water from freshwater resources and use it for dairy 
farming, crops, and fruit – all of which are important in supporting New 
Zealanders and the economy. When the Resource Management (Measurement 
and Reporting of Water Takes) Regulations 2010 (the Regulations) were first 
implemented, irrigation was estimated to have contributed $2.17 billion annually 
to the economy.2 

1.4	 Because most of New Zealand’s allocated freshwater is used for irrigation, it 
is particularly important that it is monitored closely. Councils need accurate 
information about water use at local, regional, and national levels. This information 
allows the councils managing water to track and make efficient use of allocated 
water, check compliance with resource consent conditions, and plan for future 
economic growth.3

1.5	 People taking freshwater from its source (such as rivers, lakes, streams, wells, 
or bores) usually need a resource consent (called a water permit) issued by the 
relevant council. There are about 11,500 irrigation water permits. 

1.6	 The Regulations were introduced in November 2010. They required people and 
organisations holding water permits (permit holders) and taking relatively high 
quantities of water to measure its use. 

1.7	 Our 2017/18 work programme has a Water management theme. As part of this 
theme, we wanted to examine how effective water metering was in creating 
opportunities for more efficient use of freshwater. We wanted to look at the 

1	 Irrigation accounts for about 5,047 million litres of water out of 9,874 million litres permitted for use  
(for non-hydro-electricity generation). 

2	 NZIER and AgFirst Consultants (2014), Value of Irrigation in New Zealand, Wellington. 

3	 Ministry for the Environment (2010), Measuring and reporting water takes: An introduction to the Resource 
Management (Measurement and Reporting of Water Takes) Regulations 2010, Wellington.
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benefits that had been achieved so far and what could be achieved in the future. 
We also intended to identify lessons from implementing the Regulations and from 
using information to support compliance and consenting. 

Water measurement regulations
1.8	 Before 2010, councils throughout New Zealand used different approaches to 

measuring water use. 

1.9	 The Regulations required permit holders who take more than five litres of water 
each second to measure their water use. This required a water meter. These 
meters would ensure that water consumption for all purposes was monitored. The 
Regulations are intended to ensure that definitive and reliable data is available 
about how much water is used, including for irrigation.

1.10	 The Regulations affect most uses of freshwater except, for example, hydroelectric 
uses.4 Most freshwater use is for irrigation and farming. The Regulations set out 
how permit holders should record their water use and when and how to provide 
these records to the council. 

1.11	 The Regulations were implemented in stages. As shown in Figure 1, permit 
holders that used the most water were the first to be required to comply with the 
Regulations.5 

Figure 1 
Instantaneous rate of water taken and date of required compliance with the 
Regulations 

The amount of water the permit holder 
takes … 

Date the Regulations came into effect for 
the permit holder

More than 20 litres each second 10 November 2012

Less than 20 and more than 10 litres each 
second

10 November 2014

Less than 10 and more than 5 litres each 
second

10 November 2016

Source: Ministry for the Environment.

1.12	 To ensure that water meters are installed and record water use accurately, they 
were usually installed by licensed “Blue Tick” contractors.6 After the meters were 

4	 The Regulations do not apply to a water permit if the water being taken is “non-consumptive”.  
Non-consumptive means that the same amount of water is returned to the same water body at or near the 
location from which it was taken, and there is no significant delay between taking and returning the water.

5	 In this report we refer to “high-use permit holders” as those who take 20 litres or more of water each second from 
their permitted water source. 

6	 Blue Tick is the quality assurance and accreditation programme developed by Irrigation New Zealand to ensure 
that contractors who install, verify, and provide data management services comply with the New Zealand Water 
Measurement Code of Practice and the Regulations.
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installed, permit holders were required to provide councils with data at least 
annually about how much freshwater they were consuming.7 The Regulations do 
not specify what councils are to do with this information. 

1.13	 In our view, it is reasonable to expect councils to use this information to improve 
how communities and the agriculture and horticulture industries use freshwater. 

What we audited
1.14	 As part of our audit, we looked at:

•	 how well the implementation of the Regulations has been managed;

•	 whether water metering is used to collect good quality data;

•	 whether data is analysed effectively, with useful information shared with 
permit holders and communities to inform how freshwater is used for 
irrigation; and

•	 whether data and information are used to manage use of freshwater for 
irrigation and to realise efficiencies. 

1.15	 We selected one unitary and five regional councils (the six councils) to look at for 
our audit. They were:

•	 Northland Regional Council;

•	 Hawke’s Bay Regional Council;

•	 Otago Regional Council;

•	 Marlborough District Council;

•	 Bay of Plenty Regional Council; and

•	 Environment Canterbury.

1.16	 We selected these councils because they represent different regional 
circumstances, with different sizes and volumes of water takes. We selected 
councils that tend to allocate the most water, because they have the most 
potential to affect the environment. Figure 2 shows, by region, the total volume of 
freshwater permitted for use and the volume permitted for irrigation. 

7	 The Regulations provide regional councils with the discretion to approve the keeping of weekly rather than daily 
records of water consumption.
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Figure 2 
Annual freshwater volume permitted for use, by region

Manawatu-Whanganui

Waikato

Taranaki

Northland*

Southland

West Coast

Wellington

Hawke’s Bay*

Marlborough*

Canterbury*

Bay of Plenty*

Otago*

Gisborne

Auckland

Tasman

Irrigation permitted volume Total permitted volume

0 1 2 3 4 5 6 7
Billion m⁳

*Councils included in our audit. 
Source: Land, Air, Water Aotearoa. These figures are what councils are currently and publicly reporting on the Land, Air, 
Water Aotearoa website – www.lawa.org.nz.  
 

1.17	 There are other differences between the six councils. Figure 3 shows the total 
number of water permits and the number of water permits for irrigation, by 
region. It also includes some selected data about these councils.

1.18	 We reviewed documents, internal processes, and publicly accessible information 
for all of the six councils. We looked at each council in their own regional context, 
rather than comparing their performance. All of the examples in this report are 
from the six councils unless otherwise mentioned. 

1.19	 To understand different perspectives on the issues about metering, we also spoke 
with people from the Ministry for the Environment, the Ministry for Primary 
Industries, the National Institute of Water and Atmospheric Research, Forest & 
Bird, industry groups (including software companies), and Irrigation New Zealand. 
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Figure 3 
Number of water permits for irrigation and total number of water permits,  
by region, as at October 2017

Water meters installed in 2017  
Water meters installed in 2012

Water permits for other purposes

Water permits for irrigation

1820 2232

 929 1217
Otago Regional Council

Hawke’s Bay Regional Council

1097 1435
Marlborough District Council

671867185390

Environment Canterbury

    

876 1128

876 1128

Bay of Plenty Regional Council

592 in 2017 
268 in 2012

6562 water meters installed in 2017 
3870 water meters installed in 2012

2015 in 2017 
600 in 2012

966 in 2017 
284 in 2012

1170 in 2017 
229 in 2012

299 523
Northland Regional Council

380 in 2017 
52 in 2012

Marlborough District Council
55,364 hectares under irrigation
47 water management zones

Bay of Plenty 
Regional Council
22,346 hectares 
under irrigation
9 water 
management 
zonesHawke’s Bay 

Regional Council
44,626 hectares 
under irrigation
36 water 
management 
zones

Environment Canterbury 
1,485,517 hectares under irrigation 
51 water management zones

Otago Regional Council
*Data not held by council.

Northland Regional Council
7700 hectares under irrigation
7 water management zones

Note: Not all water permits require water meters.  
Source: Data provided by each council.  
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What we did not audit
1.20	 We did not look at policy decisions. We did not consider the funding of irrigation 

schemes or councils other than the six councils. 

1.21	 We did not look at the long-term sustainability of the water measurement 
infrastructure (such as water meters, data loggers, telemetry,8 or databases). 

1.22	 Irrigation is linked to wider environmental issues, such as water pollution. 
Although we did not directly address this as part of our audit, properly timed 
irrigation can reduce nutrient and effluent leeching into water ways.9 This is why 
we focus on efficient and sustainable water use by permit holders in Part 4. 

1.23	 Managing impacts to freshwater quality will be covered in a separate 
performance audit that we expect to report on later in 2018.

Structure of this report
1.24	 In Part 2, we consider how effectively the six councils implemented water 

metering. 

1.25	 In Part 3, we discuss water meter data collection and quality, including challenges 
and improvements. 

1.26	 In Part 4, we discuss the way councils are using water meter data to help improve 
behaviours related to the consumption of freshwater.

8	 Telemetry is an electronic process for transmitting data from a sensor to, for example, a computer server.

9	 Office of the Auditor-General (2011), Managing freshwater quality: Challenges for regional councils, Wellington.
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2 Implementing the Regulations 
and initial issues

2.1	 In this Part, we discuss:

•	 how the six councils implemented the water measurement regulations;

•	 problems that the six councils needed to address when overseeing water meter 
installation; and

•	 how some councils anticipated the increased volume of information better 
than others.

Management and monitoring of the implementation has 
been largely effective

2.2	 Permit holders have installed a considerable number of meters to meet their 
obligations under the Regulations. At the time of this report, about 99% of 
high-use permit holders have meters. In some regions, lower-use permit holders 
(permit holders who take 5-10 litres of freshwater each second) have been slow 
to install water meters. The relevant councils are continuing to work with these 
lower-use permit holders to increase the number of water meters. In most 
regions, this is not a significant problem. We encourage councils to continue 
to work with lower-use permit holders to install water meters to meet their 
obligations. 

2.3	 The installation of meters has led to a significant increase in councils’ information 
about water use. Although permit holders are responsible for recording the 
quantity of freshwater they are consuming, councils monitor, enforce, and 
implemented the Regulations. 

2.4	 For each of the six councils, there were clear plans for measuring water use 
through water metering. These included action plans, communications plans, and 
project management plans. 

2.5	 The six councils’ plans for water metering were also integrated with their 
other plans and strategies, including plans for using and managing sources of 
freshwater. This helped integrate implementation and data collection with other 
activities and priorities (see Example 1).

Example 1 

Environment Canterbury prepared thoroughly for implementation, including producing 
a “roadmap” that included timeframes, key roles and responsibilities for staff, detailed 
costs, and links between the implementation of the Regulations and the desired long-term 
outcomes. 

Environment Canterbury also jointly developed industry-agreed standards. For example, 
“good management practices” were expected for all farming activities. Farmers and permit 
holders are required to maintain auditable Farm Environment Plans in case irrigation 
exceeds the permitted limits. These are checked by farm auditors who are certified by 
Environment Canterbury.
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2.6	 Councils set clear priorities and targets for installing and using water meters to 
ensure that these comply with the Regulations. Setting targets helped councils 
meet their objectives with installing water meters. 

2.7	 Appropriate governance and management allowed issues to be resolved when 
they came up. Governance bodies in the six councils (usually specific council 
committees) had appropriate oversight and were regularly informed about 
progress. When specific issues affected implementation and had the potential 
to slow data collection, such as some farmers’ concerns about the cost of meter 
installation, they were brought to the attention of the governance body. 

2.8	 The six councils provide support and guidance to permit holders to help them 
comply with the Regulations. All of the six councils carefully planned how they 
would support permit holders and targeted their communications to them. This 
support took different forms according to local needs (see Examples 2 and 3), such 
as meeting with specific permit holders or local water management groups. 

Example 2 

Kiwifruit growers and dairy farmers use the highest quantities of freshwater in the Bay of 
Plenty region. Bay of Plenty Regional Council held five presentations throughout the region 
targeted at these groups. The presentations covered what permit holders were required to 
do under the Regulations, how the Regulations related to compliance and permits, and a 
new water records system. 

Example 3 

Marlborough District Council targeted support to the companies that verified the water 
meters that high-use permit holders would install. The Council used its consents database to 
identify these permit holders. 

2.9	 The six councils were regularly and comprehensively monitoring, reporting, and 
sometimes auditing the progress of implementing the regulation’s requirements. 
One council put in place a compliance programme to check that meters were 
installed correctly, and another council had random inspections to check the 
installation quality. This information was used to ensure that they were meeting 
installation objectives. 

2.10	 We saw councils sharing information and working together to manage the new 
data from water meters. In one example of good practice, six councils (including 
one of the smaller ones from our sample) used a shared-software program they 
developed called IRIS.10 

2.11	 However, in general, we did not see councils working together to explore 
procurement processes for common software. In our view, this was a missed 
opportunity and might have helped reduce costs. Some councils were procuring 
the same type of software from the same providers independently of each other. 

10	 The IRIS software system is designed to manage core regional council functions, including the regulatory areas of 
consents, compliance, biosecurity, and enforcement.
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2.12	 Councils are responsible for managing water metering in their regions. The overall 
programme is funded by rates and, in some cases, costs are recovered from permit 
holders. Councils also inspect and monitor water meters, which is usually paid for 
by permit holders.

2.13	 In our view, the six councils appropriately considered how to fund implementation 
of the Regulations. In allocating costs, councils considered different options and 
relevant regional concerns. 

Councils overcame challenges when overseeing water 
metering 

2.14	 There were some unexpected challenges with water meter installation, which led 
to delays (Example 4). 

Example 4 

Otago Regional Council had a situation that involved “deemed permits” – historical permits 
issued for mining purposes as much as 140 years ago that allowed the holder to use 
unspecified amounts of water. Without an allocated amount to compare use to, the Council 
could not determine compliance. It opted to use water-use data from the past five years to 
calculate a water allocation limit for people holding deemed permits. 

2.15	 In one region, an outbreak of the Pseudomonas syringae pv. Actinidiae bacteria 
meant that implementation had to be delayed to prevent the contamination 
spreading through site visits to permit holders’ properties. 

2.16	 Installing water meters also initially stretched industry capacity. In some places, 
there was a significant shortage of installers and people to verify that water 
meters were installed and working correctly. In some cases even the meters were 
in short supply. This meant that implementation plans for the Regulations were 
sometimes delayed. These delays were made worse by the time needed to train 
contractors. To work through this, one council managing a large number of permit 
holders and water takes issued temporary waivers to permit holders to extend the 
installation time. 

2.17	 Contractors who went through the Blue Tick accreditation did most of the work 
to install and verify meters. One large region had a shortage of contractors and so 
the council allowed non-Blue Tick accredited installers to install and verify water 
meters. This region now operates under the Blue Tick programme. Documentation 
to control installation and verification was sound and appropriate. 
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2.18	 Councils used different approaches to build capacity and capability and engage 
with stakeholder groups, contractors, and permit holders. Some councils 
purchased and provided technology for verifying the accuracy of water meters to 
support permit holders. Others organised workshops and established common 
definitions and understanding of the requirements of the Regulations and of how 
meters should be installed. 

Some councils anticipated the need to support increased 
water-metering information

2.19	 The six councils use different information technology and ways to store their 
data. All of the six councils invested in information technology that would enable 
them to produce good quality information. In our view, some councils were better 
prepared to receive water meter data. The better prepared councils typically had 
more water permits and freshwater sources to manage.

2.20	 Some councils anticipated the increase in information about freshwater 
consumption before the Regulations were introduced. One council conducted 
telemetry trials in the late 2000s. Using these trials, this council was able to test 
the use of telemetry and data integration. It also prepared databases and registers 
to record and manage data from water meters and tested integrating data sources 
to inform water management. In our view, this is an example of good practice. 
The trials helped the council to ensure that it had robust systems and processes in 
place before the Regulations came into effect. 

2.21	 We saw other examples of councils making plans to deal with the increased 
volume of information. One council had set a clear policy on the increased use 
of metering data to encourage efficient water use. Wasting freshwater can be 
avoided by using metering data to better support water permit applications. 
Another council upgraded its systems to better receive freshwater information 
in response to more permit holders choosing to send their data automatically. 
Anticipating the increased volume of water-metering information meant 
that councils could collect and use this information more effectively once the 
Regulations came into effect. 
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3 Improving the timeliness and 
completeness of data collection

3.1	 In this Part, we discuss:

•	 gaps in the data that the six councils are receiving; and

•	 problems with data quality.

Gaps in the data received from permit holders 
3.2	 The Regulations mean that councils are now receiving considerable amounts of 

data about how much freshwater is used. Permit holders are required to record 
freshwater consumption daily11 and send this data to councils at least annually. 
More timely delivery of data to councils, like that provided through data loggers 
and telemetry, can help permit holders ensure that they are complying with 
permit conditions and managing their freshwater consumption. In the region 
with the largest number of water takes, data is being delivered daily for about 
80% of water takes. Overall, permit holders are collecting data mostly as required 
by the Regulations, and the six councils are receiving this data. 

3.3	 Before the Regulations took effect, the six councils had made preparations to 
store and manage the information from permit holders. They produced data 
submission guidelines for permit holders and made these publicly available. The 
guidelines explain automatic and manual methods for submitting data. 

3.4	 To ensure that permit holders were clear about what was expected of them, 
the six councils put policies in place to explain their role. For example, one large 
council had documented what permit holders and data service providers needed 
to do to ensure that they were collecting and submitting good quality data, and 
what the council would do if the data was not submitted. The council’s document 
also explains what will happen if data is contaminated or lost. 

3.5	 Councils have worked together and with the irrigation industry, the Ministry for 
the Environment, and the National Institute for Water and Atmospheric Research 
to produce standards for installing and validating meters and for collecting 
and submitting data. In our view, this is an example of good practice and these 
standards will help improve data quality. 

3.6	 Councils were also working to ensure that they were receiving and analysing 
data from water meters effectively and making improvements where necessary. 
Some councils were working through issues with their systems and processes 
to improve their databases, phase out some data management tools, and 
standardise templates for data transfer. For example, one council was reviewing 
its data collection, storage, and reporting system as a sub-system of the council-
wide Water Accounting System. This review was intended to improve data quality 
and usability. 

11	 The Regulations provide regional councils with the discretion to approve the keeping of weekly, rather than daily, 
records of water consumption.
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3.7	 Despite improvements in how data is collected, some problems remain. 
Measuring water flow through open races and channels is difficult and costly 
compared with measuring water flow through enclosed pipes. Water meters can 
fail or send incorrect data. Power supply outages can interfere with the meter 
system. Meters in remote areas can be difficult to access, portable meters can 
be unreliable, and sometimes water meters can be affected by issues outside of 
permit holders’ control – such as ants destroying cabling inside telemetry units 
and electric fences interfering with signals.

3.8	 Permit holders are responsible for dealing with these matters. There are 
sometimes unavoidable gaps or unusual patterns in the water meter data 
because of these problems. 

Overcoming problems with data quality

Problems with data quality 
3.9	 Although councils are now receiving data about water use that is required by 

the Regulations, the problems with submitting data can affect the quality of the 
information. This is partly because different councils have different requirements 
for how frequently permit holders need to submit data from water meters. Some 
councils receive more complete and timely information than others (Example 5). 

Example 5 

Marlborough District Council phased out manual recordings of water-use data in 2014, 
anticipating potential problems with human error in the collection and quality of data. The 
Council was concerned that relying on annual returns put it at risk of losing data for a whole 
year if there was an unexpected issue or meter failure. To mitigate this, permit holders were 
required to install automated recording systems called data loggers. Data loggers allow the 
Council to collect comprehensive information on when and how much water has been taken.

3.10	 Manually collected or submitted data also causes significant issues with data 
quality. Although more water meters, such as telemeters, enable automated data 
collection, there are still many instances where data is collected manually. This 
can include handwritten meter readings that are submitted electronically and 
information recorded and submitted in spreadsheets. This can lead to poor quality 
data, for example, if handwritten meter readings are misread. 

3.11	 Other errors, such as misreading meters, can also contribute to poor-quality data. 
In our view, manual data collection is an issue that affects councils’ administrative 
costs and the quality of data and how it is used to analyse consumption and 
monitor and enforce compliance. 
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3.12	 Permit holders can contract data hosts, which are private companies that manage 
the data from water meters. A risk with this arrangement is that councils have less 
direct control over the supply of data. This can make it difficult for them to build 
strong business relationships with permit holders and data hosts. When there are 
issues with the transmission of data from water meters, it can also take longer 
to resolve the issue. For one council, this issue is particularly prevalent because a 
large number of data hosts are managing the data for permit holders. 

3.13	 It can also be time consuming for councils to work with data hosts. This can affect 
the quality of the data received. For one council, if the data-services provider is 
unresponsive about data issues or losses, then the council can make the permit 
holder temporarily non-compliant until the issue is resolved. 

Effects of data quality issues
3.14	 In our view, it is important for councils to have high-quality data to ensure timely 

compliance and identify how freshwater could be used more efficiently. The six 
councils are working to improve the quality of water meter data. For example, 
some councils (including the council with the largest number of water permits) are 
working closely with permit holders and data hosts to build their capability and give 
them a clearer understanding of issues with data quality and possible solutions. This 
is good practice. In our view, all councils can learn from this approach. 

3.15	 It is important that all councils outline the specific responsibilities of permit 
holders and data hosts to ensure that they understand who is responsible 
for issues with the collection of data, such as when data is missing, lost, or 
inaccurate. More complete and accurate data will help councils to monitor and 
enforce compliance with permit conditions.

3.16	 To further improve data quality, the six councils are using staff to monitor the 
quality of data. Where data quality is found to be poor, these councils prioritise 
its improvement. For example, one council we looked at had assigned a team to 
review water metering data. The team identifies causes of data quality issues, 
such as equipment failure, and follows up on these issues. 

3.17	 There is also room for all councils to improve their own systems and the quality 
of their water meter data. The six councils are aware of this and are putting in 
place clear expectations for data standards and guidelines. This includes clearly 
explaining procedures to manage data when it is received. 
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3.18	 Clearer procedures for data quality have already brought some improvements 
for a council. When the Regulations were introduced, the council’s collection 
processes were poorly controlled. Spreadsheets were used when purpose-built 
software had been purchased. This council is now improving its practices for data 
quality. 

Recommendation 1
We recommend that the Ministry for the Environment review the part of the 
Resource Management (Measurement and Reporting of Water Takes) Regulations 
2010 that allows for manual data collection and annual data provision, and 
work with councils that have oversight of water metering, to ensure that people 
and organisations holding water permits regularly submit accurate data using 
automated processes.

Recommendation 2
We recommend that councils continue to work with people and organisations 
holding water permits and intermediary data service providers to improve the 
timeliness and completeness of water-use data received.
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4 Improving freshwater 
management and its use 

4.1	 In this Part, we discuss:

•	 the way the six councils are using data from water meters to improve 
freshwater management; and

•	 the importance of co-ordination between councils.

Councils are using data to alert, educate, and influence 
changes to behaviour

4.2	 In our view, councils could use data from water meters to support permit holders 
to use freshwater more efficiently. Because the Regulations do not prescribe how 
councils are to use this data, it is up to each council to decide what they do with 
it.12 Councils are working independently of each other to use water meter data to 
influence and change how permit holders use freshwater. 

Developing systems and processes
4.3	 The six councils were developing systems and processes to allow them to 

integrate and use their water meter data to influence the way freshwater is used. 

4.4	 In some councils, water meter data can be combined with a range of other data, 
modelling, and information. Other councils are planning to integrate their water 
data in similar ways. 

4.5	 Some councils had developed systems and processes to combine all of their water-
related data in one place (see Example 6). Bringing together water information 
from different sources, including water meter data and water flow and permit 
information, gives councils a wider view of water management. 

Example 6

Marlborough District Council developed eWater, an online tool, using funding from the 
Council and the Ministry for the Environment. eWater shows the complete information for 
each water permit, including the source of water, water management unit, permit number, 
date of issue, lapse date, any scanned documents, a map of the property, and information 
about use against allocation. This information is available all in one place to both permit 
holders and the Council.

eWater also has the functionality (although it is not currently in use) to allow permit holders 
who do not use all of their allocated amount to transfer some of this to another permit 
holder using the same water source. The community had initial concerns that this could lead 
to “water trading”, but the Council has taken steps to address these concerns. 

4.6	 Another council had set up water management groups to encourage permit 
holders to work together to use freshwater more efficiently (see Example 7). 
Meetings allow a community to identify ways it could use water more efficiently. 

12	 The Regulations make permit holders responsible for collecting the data. Levels of investment also provide an 
incentive for permit holders to collect and use the data. In one region, it is estimated that about $50 million has 
been invested by farmers to comply with the Regulations.
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Example 7 

Environment Canterbury has formed Water Management Zone Committees. These 
committees hold meetings about water management, including water metering, to 
encourage a more efficient use of freshwater. Local rūnanga are represented on the 
committees, and participants have included Fish & Game New Zealand, the community, 
and scientists. Environment Canterbury publishes online all of its responses to requests 
under the Local Government Official Information and Meetings Act 1987. Fish & Game New 
Zealand, Aqualinc Research Limited, National Institute of Water and Atmospheric Research 
Limited, and Dairy New Zealand have requested and been provided with information related 
to water metering. 

Water Management Zone Committees are starting to use water meter data to more 
effectively ration water during periods of drought or low flows through local rivers. The 
committees make decisions on a number of environmental limits, including allocation limits. 
By setting up these committees, Environment Canterbury encourages more effective and 
efficient use of water meter data when dealing with environmental issues.

4.7	 Where they saw fit, the six councils were anticipating opportunities to use water 
meter data and models to set more realistic limits for permit holders. These limits 
have been determined using estimates and are now often determined using 
past water-use data from meters and, in some cases, computer models. The six 
councils have reviewed water use limits when permits expire, catchments or 
zones are over-allocated, and because of plan changes. These reviews can cause 
limits to be reset and lowered. 

4.8	 As the quality of data from water meters improves and more trend information 
becomes available, councils will have more information to support allocations 
and limits for water use. All councils have a key role in ensuring that they use all 
relevant and current information to set realistic and needs-based water allocations. 

Better engagement by the six councils 
4.9	 Most councils have shared information about water metering and freshwater 

use with the public and interested parties. Feedback from the public and other 
interested parties shows that they appreciate councils’ efforts to work with them. 

Permit holders
4.10	 Water meter information and analysis are available primarily for permit holders 

through purpose-built portals on council websites. Individual and groups of 
permit holders tend to be the primary audience and can use this information to 
change their water consumption behaviours. 

4.11	 Some councils are using water meter information to provide feedback and alerts 
to permit holders when they are in danger of breaching their allocations. Councils 
are using a combination of compliance and education activities and support to 
influence behaviour so that more permit holders do not exceed their allocation. 
This should reduce the need for councils to take corrective action. 
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4.12	 Data hosts also send automated alerts to permit holders to warn them when they 
are exceeding their allocation. Automated alerts are efficient at ensuring that 
permit holders do not exceed their allocation. 

Stakeholders and the public
4.13	 Councils have shared information about water use with their communities. In 

Example 8, a council successfully engages with communities and stakeholders. 
This follows its commitment to an overall water management strategy when the 
Regulations were implemented. 

Example 8 

Environment Canterbury met with communities to discuss the installation of water meters. 
Farmers were receptive and have invested in new technology to improve the quality of 
their data. Environment Canterbury has also established contacts with organisations 
such as Forest & Bird and Fish & Game New Zealand and met with local iwi. Environment 
Canterbury has produced specific water reports and held multiple information events about 
water use and irrigation efficiency.

4.14	 Some water meter information is available to the general public. This 
includes public compliance monitoring reports and water-use reports. One 
council publishes annual accounts of the water used in each of the different 
administrative zones in its region. Many councils also used their websites to 
provide data and information about the quantity of water flowing through rivers 
in their region. This information helps the public understand the quantity of 
freshwater used for irrigation. 

4.15	 Land, Air, Water Aotearoa13 publishes some national freshwater consumption 
information online. However, often only permit and allocation data rather than 
actual-use data is presented. This is because data from councils is not consistent 
enough. As a result, the public is unable to obtain a national view of freshwater 
consumption for irrigation. Locally, councils also need to share and promote more 
information with the public about how much freshwater is used. 

4.16	 Councils are providing information to their communities and the wider public. In 
our view, the challenge for councils is to respond to the demand effectively to get 
the most out of requiring permit holders to record freshwater consumption, and 
to use this information to improve water consumption behaviours. 

4.17	 In our view, although some councils are using metering data to influence water 
use, a lot of work is still needed to embed the use of metering data to change how 
efficiently freshwater is used. Councils should continue to work with others to improve 

13	 Land, Air, Water Aotearoa was initially a collaboration between New Zealand’s 16 regional councils and unitary 
authorities. Land, Air, Water Aotearoa is now a partnership between the councils, Cawthron Institute, Ministry 
for the Environment, and Massey University, with support from the Tindall Foundation. Its aim is to help local 
communities find the balance between using natural resources and maintaining their quality and availability.
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the education, guidance, and support available to permit holders to ensure that the 
irrigation practices and methods they use are the most effective and efficient. 

Co-ordination is needed to realise greater benefits
4.18	 In our view, the work individual councils are doing to encourage more efficient 

use of freshwater has the potential to help change how permit holders consume 
freshwater. However, co-operation between councils could help achieve better 
results. 

4.19	 Water metering is part of a technology-based change in agriculture and 
environmental monitoring. Councils and the environmental sector need to 
consider the benefits of integrating different types of data. Water metering 
in conjunction with other data, such as soil quality data, could provide crucial 
information and play an essential part in managing resources better. Strong 
leadership and governance will be needed to find opportunities to integrate 
water-metering information with other data. 

4.20	 There is also a significant opportunity for central and local government, permit 
holders, and other stakeholders to work together to better manage freshwater. 
The data from water meters provides valuable information about freshwater use. 
However, data alone will not lead to more efficient use of freshwater. There are 
many stakeholders, and in our view central government can, through the Ministry 
for the Environment, co-ordinate knowledge and sharing practices to make better 
use of water meter data, which will lead to more efficient use of freshwater. 

4.21	 The Ministry for the Environment was planning to measure some of the benefits 
of the Regulations and water metering in 2014/15. However, this did not happen. 
Now that the implementation has taken place, the time is right for the Ministry 
to assess the effectiveness of water metering and the Regulations. In our view, 
this should include the effectiveness of water metering in changing how permit 
holders use freshwater. 

Recommendation 3
We recommend that the Ministry for the Environment, councils that manage 
freshwater resources, and other interested groups work together to use water-use 
data to encourage compliance with water permits and the limits they impose, to 
enable effective and efficient use of freshwater resources. 

Recommendation 4
We recommend that the Ministry for the Environment evaluate the benefits 
of water metering to understand how it has changed the way people and 
organisations holding water permits have used what they have been allocated.





About our publications

All available on our website
The Auditor-General’s reports are available in HTML and PDF format, and often  
as an epub, on our website – www.oag.govt.nz. We also group reports (for example,  
by sector, by topic, and by year) to make it easier for you to find content of interest  
to you. 

Our staff are also blogging about our work – see blog.oag.govt.nz.

Notification of new reports
We offer facilities on our website for people to be notified when new reports and 
public statements are added to the website. The home page has links to our RSS feed, 
Twitter account, Facebook page, and email subscribers service.

Sustainable publishing
The Office of the Auditor-General has a policy of sustainable publishing practices. 
This report is printed on environmentally responsible paper stocks manufactured 
under the environmental management system standard AS/NZS ISO 14001:2004 
using Elemental Chlorine Free (ECF) pulp sourced from sustainable well-managed 
forests. 

Processes for manufacture include use of vegetable-based inks and water-based 
sealants, with disposal and/or recycling of waste materials according to best 
business practices.

Photo acknowledgement:  
©iStock Karen Doidge



Monitoring how 
water is used for 
irrigation

B.29[18e]

Office of the Auditor-General 
PO Box 3928, Wellington 6140

Telephone: (04) 917 1500 
Facsimile: (04) 917 1549

Email: reports@oag.govt.nz 
Website: www.oag.govt.nz


	Contents
	Overview
	Our recommendations
	Part 1: Introduction
	Part 2: Implementing the Regulations and initial issues
	Part 3: Improving the timeliness and completeness of data collection
	Part 4: Improving freshwater management and its use

