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Commissioner’s overview

Not everything that can be counted counts, and not everything that
counts can be counted.

Source: Albert Einstein (1879-1955), sign hanging in Einstein’s office at
Princeton

Measuring and assessing the state of our environment is no easy task. Unlike
counting money or people using well-developed economic and social statistics,
the sky is the limit for natural and physical world statistics. There is no end of
parameters that could be measured. Moreover, our perspective on what should be
measured changes as our understanding of the environment grows. The challenge
for any country to achieve quality reporting on the state of its environment should
not be underestimated.

In this report | focus on what we need to take account of to improve state of the
environment reporting in New Zealand. Phosphorus in rivers and lakes is used as a
case study to help illustrate the main points.

Two State of the Environment reports have been produced in New Zealand — one in
1997 and one in 2007. Both were prepared in some haste with the authors forced
to rely on whatever data was available. The 2007 report contained a great deal

of information, yet drew significant criticism. For instance, the freshwater chapter
contains two graphs of phosphorus concentration in rivers, yet it is impossible to
tell from either graph whether this important environmental problem is getting
better or worse. Such inadequacies are not solely the fault of those who wrote

the report, but illustrate a fundamental failure of our system (or lack thereof) of
environmental statistics.

The 2007 report was also criticised because the last chapter, which drew
conclusions from the data, was withdrawn from final print. The result was a call for
reporting on the state of our environment to be done independently, specifically by
the Parliamentary Commissioner for the Environment.

The possibility of an addition to my functions in part has motivated the writing
of this report. It seemed both timely and appropriate to review state of the
environment reporting and the foundation of environmental statistics on which it
must rely.

Fundamentally, environmental statistics serve three purposes.

First, we need them to diagnose the health of different parts of our environment.
For instance, if the concentration of phosphorus in a particular river is rising fast
and/or nearing some kind of threshold then we know that all is not well.

Second, we need environmental statistics to identify the cause of a problem. Is a
rising concentration of phosphorus in a particular river being caused by discharge
from a town sewage or freezing works? Or is it being caused by sediment from
eroding riverbanks and overzealously cleared gullies? Or is it being caused, as

is sometimes claimed, by Canada geese? If there is more than one source of
phosphorus, then what are the relative contributions of each? Hand-waving and
finger-pointing will not do the job.

Third, we need environmental statistics to tell us the success of our remedies. One
such measure might be the percentage of town discharge consents that comply
with prescribed limits on phosphorus discharges. Over time, the concentration of




phosphorus in the river will reveal the real success of the policies and management
tools used to improve the health of the river.

Sir Peter Gluckman, Chief Science Advisor to the Prime Minister, has spoken
publicly about his concern that in New Zealand we too often develop policy
without a proper evaluation of the evidence. Good environmental policy needs a
good evidence base of environmental statistics.

A State of the Environment report for the whole country — careful selection of key
environmental statistics, aggregated up to the national level, and informatively
presented — is one product of environmental statistics.

Environmental statistics need to be chosen, measured, and made available in ways
that will support all three of these purposes.

Obtaining value for money is essential since there is no limit to the number of
parameters that could be measured, and where and how often they could be
measured.

The need for trust and transparency in state of the environment reporting is critical
if it is to be taken seriously. Ensuring environmental statistics and sources are freely
accessible on the internet is an ideal way of achieving this.

The case for an Environment Reporting Act is clear. New Zealand is the only country
in the OECD without an ongoing statutory commitment to regularly reporting on
the state of its environment. Yet we brand ourselves as ‘clean and green’.

All other OECD countries are bound by a European Union Directive and/or have
their own environmental reporting legislation. Typically, the reporting role is a
responsibility of the country’s Environmental Protection Agency (EPA), and is thus
done with some degree of independence.

An embryonic EPA was created in October 2009 within the Ministry for the
Environment. While initial indications suggested that it was likely to become an
Autonomous Crown Entity, the current climate of state sector amalgamation
suggests that a new stand-alone independent agency may not eventuate, at least
in the short term.

There is more than one option for achieving independent state of the environment
reporting in New Zealand. Having the EPA remain within the Ministry for the
Environment does not preclude it from playing a major role. Many of the
functions associated with state of the environment reporting can be performed
independently within government departments and ministries.

In a review of the 2007 State of the Environment Report, a past Minister for the
Environment, Simon Upton wrote “...when it comes to fearless acknowledgement
of results the report seems anaemic to me”. It is the fearless acknowledgement of
the results of reporting, which seems to me to be the challenge to which we should
aspire, regardless of which agencies are involved.

% ¢ ﬂ,[n{/‘uﬁ

Dr Jan Wright
Parliamentary Commissioner for the Environment



1.1

Introduction

Is New Zealand really as clean as our popular image suggests? How can it be
established and by what criteria? It is only through a system of gathering relevant
information that the question can be answered. Yet establishing just what should
be measured, and where and how, is not easy. Around the world many countries
continue to grapple with the concept of measuring the health of their environment.
Yet the information is vital to allow informed decision making, for central and local
government, for non-government organisations, and for individuals.

Measuring and reporting on the state of our environment is an important part of
promoting shared stewardship. It provides a way to measure the health of water,
land and air, and our native species and ecosystems. Without robust information,
good decisions that affect not only the environment, but also the economy and
wider society, cannot be made.

Purpose

This is a report to the House of Representatives pursuant to sections 16(1)(a-c)
of the Environment Act 1986. This report investigates the way state of the
environment reporting is carried out in New Zealand, and recommends changes
that will improve its quality and usefulness.

New Zealand lacks reliable and independent state of the environment reporting.
Only two national state of the environment reports have ever been produced: in
1997 and 2007, by the Ministry for the Environment.

This report highlights the critical role good environmental statistics play in enabling
quality and useful environmental reporting. Further, the report identifies three key

properties that are critical to improving state of the environment reporting in New

Zealand:

Independence: Effective and trustworthy reporting must be upfront and honest.
To that end the responsible organisation(s) must have a degree of independence
from government.

Accountability: Clear accountability requires statutory compulsion. The history

of national state of the environment reporting in New Zealand has been one of
‘stop-start’ progress. The responsible organisation(s) must be required under law to
report on the state of the environment at a national level.
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1.2

1.3

Technical capacity: Trust in environment reporting relies on an expectation that
the organisation(s) concerned actually has/have the capacity to carry out the
required work. The capacity to work raw environmental statistics into forms that
are suitable for a state of the environment report is critical.

Structure

Chapter 2 outlines a short history of New Zealand’s state of the environment
reporting. It also briefly covers how the reporting is currently done in New Zealand.

Chapter 3 explains why reporting on the state of the environment should be
embedded within an ongoing environmental statistics programme, and not be
treated as a separate exercise.

Chapter 4 discusses three fundamental features of state of the environment
measuring and reporting that are required in order that the information be useful
and trusted.

Chapter 5 illustrates the points raised in Chapter 4 using the example of a key
indicator of water quality, namely phosphorus in freshwater.

Chapter 6 considers the key properties an organisation must have to be able to
undertake reliable and regular state of the environment reporting.

Chapter 7 contains conclusions and recommendations. These recommendations
relate to the key points raised throughout the report.

Background

The writing of this report was motivated by criticisms of the Ministry for the
Environment’s 2007 State of the Environment Report. The report had a number of
key fundamental problems.

The purpose was not clear

It was not clear from the 2007 State of the Environment Report what its purpose
actually was. The report’s preface indicated it was trying to fulfil many functions.
These included reporting on the state of the environment, setting environmental
benchmarks, supporting decision making, and highlighting changes to government
policies and monitoring efforts.” All these functions require outputs or products
with different structures and focuses.

Some information was not useful

The way some of the information in the 2007 report was analysed and presented
created real concerns. An example is shown in Box 1, where a graph showing
concentrations of phosphorus in rivers does not tell us whether that particular
problem is getting better or worse.

Some information was not trusted

As source of mistrust was the way some of the information in the 2007 report was
obtained. For example, the inclusion of examples of local and central government

programmes aimed at addressing environmental problems was viewed by some as
being at odds with objective reporting of data.



The report was not independent

The removal and then subsequent release of the draft conclusions chapter by the
Ministry for the Environment created real concerns about the independence of the
report. Former Minister for the Environment Simon Upton was one of several voices
who noted the need for independence. He commented:

“Perhaps the next one — hopefully in five years — should be overseen by the
Parliamentary Commissioner for the Environment.” ?

There were significant gaps in information

A plethora of organisations collect environmental data across the country. However,
in many cases the collection, analysis, and presentation methods are not the same,
and the data cannot be easily pulled together into a useful national dataset. This
was the case for the 2007 report, where the Ministry for the Environment often
had to make do with whatever limited — and less useful — data it could gather.

Box 1: Reporting of phosphorus in rivers in the Environment New
Zealand 2007

The 2007 State of the Environment report attempted to illustrate the
concentrations of phosphorus in a sample of rivers across the country. The
average level of dissolved reactive phosphorus at each site was calculated from
measurements taken over the year, and the sites were ranked from lowest to
highest. This exercise was done yearly.

The data was then analysed and graphed (see below) to give an idea of the
levels of phosphorus in the ‘average’ river, as well as in the most and least
polluted rivers. However, because all of the samples sites were re-ranked each
year, the lines do not represent phosphorus concentrations in the same river. As
a result it was not possible to:

identify which rivers were the ‘best” or ‘worst’

tell whether conditions were improving or not

determine what might be causing the results
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1.4

What this report does not cover

This report is not a detailed and exhaustive scientific evaluation of current analyses
or datasets related to national state of the environment reporting.

It is not a study of current environmental policy, or of whether environmental
measurements have been used appropriately to design or evaluate environmental
policies or laws.



A short history of environment reporting
in New Zealand

State of the environment reporting in New Zealand has been a stop-start affair
(Figure 1). As early as 1981 the OECD called for organised and mandated national
environment reporting in New Zealand.? That advice has never been implemented.
The two state of the environment reports since (in 1997 and 2007) suffered
because of the lack of good data and good centralised processes.

The Ministry for the Environment (MfE) has been the main agency responsible for
the overall management and use of national environmental data. In general, the
Ministry does not collect primary environmental data — rather it collates data and
indicators collected by other agencies.* The agencies include local government
(district and regional councils, unitary authorities), Crown Research Institutes,> and
central government (including the Ministry of Economic Development,® Statistics
New Zealand,” and the Department of Conservation).® There has never been any
specific compulsion on any of those organisations to supply standardised data to,
or be responsible for, a national State of the Environment programme.

Figure 1: Timeline of major events relating to New Zealand'’s national State of the
Environment reporting.

1995: 1997: First 2002: EPI 2006: National 2007: Second
Environment  national State of Programme Environmental national State of
2010 Strategy  the Environment ends Reporting the Environment
released report Programme report
‘ ‘ establish‘ed ‘
1996: First 2006: Second
OECD report, OECD report

EPI Programme
established
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2.1

2.2

State of the Environment Report 1997

It was not until 1995 that government acknowledged a need for a central and
standardised system to measure the quality of the environment. It was realised that
information on trends on the quality of the environment was important to provide
feedback for policy design.®

At the same time, the OECD’s first Environmental Performance Review of New
Zealand in 1996 noted the continuing lack of good national environmental

data. The review also recommended the development of national environmental
indicators and the production of a national state of the environment report.'

The 1996 OECD review and the government's recognition of the importance of
environmental monitoring led to the first State of the Environment report in 1997.

This first state of the environment report provided a good overview of New
Zealand’s natural environment and the pressures it faced. The report was limited,
however, by a lack of good environmental data. The authors of the 1997 report
found that the data drawn on was in many cases out of date, had limited national
coverage, was only collected over a very short time,'? and was not standardised.™
Often the required data simply did not exist.

An attempt was made through the late 1990s into the early 2000s to rectify the
problems with existing environmental data by establishing a national indicator
programme through the Ministry for the Environment. This initial programme, the
Environmental Performance Indicators (EPI) Programme, ran from 1996 — 2002 and
made good progress towards building a strong foundation of data collection and
reporting. However, since the end of the EPI programme in 2002 there has been
limited progress in the development of good environmental datasets.

Box 2: The Environmental Performance Indicators Programme

The Environmental Performance Indicators (EPI) Programme had three goals,
namely to:

— systematically measure the performance of the government’s environmental
policies and legislation

— better prioritise policy and improve decision making
— systematically report on the state of New Zealand's environment.'*

The indicator' development undertaken by the EPI team used the pressure-
state-response framework for designing and selecting individual indicators.'®
The team had a final core indicator set approved by the Minister for the
Environment by the early 2000s. These indicators were a mix of those that
were already developed and ready to implement and those that required
further development.”

The Ministry for the Environment established the National Environmental Reporting
Programme in 2006, and from this a new core set of national environmental
indicators was confirmed. These formed the basis of the State of the Environment
Report 2007, which again fell short in many of the same ways as the first report.

State of the Environment Report 2007

New Zealand’s second report on the state of the environment was published by the
Ministry for the Environment in 2007." A full list of MfE’s current indicators versus
the earlier Environmental Performance Indicators set is presented on our website
(www.pce.parliament.nz).



The 2007 State of the Environment Report was released just after the OECD
conducted its second environmental performance review of New Zealand.?® The
OECD noted ‘National-level aggregates of data and indicators on the state of the
environment and environmental pressures’ were scarce,”’ and said renewed efforts
were needed to standardise local data collection methods. This was to help ‘data
aggregation and periodic reporting of key environmental indicators at national

level.'22

Reaction to the State of the Environment Report 2007 was mixed, and the Ministry

for the Environment commissioned an independent end user survey. This consisted
of an online survey and two focus discussion groups.?* While overall the survey
provided favourable results, one of the discussion groups was critical of the report.

Some of the criticisms emerging from the groups were:?*

There should be a review of who actually does the

report in future, to ensure the independence/validity NZ IS THE ONLY
of the information presented. OECD COUNTRY NOT
COMMITTED TO REGULAR

The list of environmental indicators needs to be
revisited, to decide the most important indicators on
which to focus for the future.

ENVIRONMENTAL
REPORTING

There needs to be more attention paid to ensuring
that the base data needs to be robust, transparent,
comparable, and accessible.

The facts should be separated from the policy.

Future reports need to contain more regional-level indicators.

Those recommendations confirmed the underlying problems with existing
environmental data and indicators. Frequent changes to the programme for
determining indicators and collating data meant good long-term data was not
available. The coverage and quality of the data available for the 2007 report was
variable and indicators had to be selected based on availability of data, not on the
merit of the indicator. This severely limited the usefulness of the report. (See Box 3
below for an example.)

Box 3: The difficulty of drawing conclusions

The effects of drawing conclusions based on limited data can be seen in the
chapter on fresh water in the State of the Environment Report 2007. One of
the key indicators (consisting of six separate variables) was drawn from the
National River Water Quality Network run by NIWA. The network uses only
77 sites on 35 rivers. In comparison, there are hundreds of monitoring sites
on rivers around the country run by local and regional councils. By using such
limited data only very broad national-level conclusions can be drawn.

From the way the 77 sites were analysed and presented in the state of the
environment report, it was not possible to tell if the quality of freshwater was
improving or getting worse. Indeed it was not possible to say if concentrations
had gone up or down at a particular site. There were no formal trend analyses
presented in the report (although they were conducted and contained in a
background report?®), and the graphs didn‘t show changes in individual rivers.
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2.3 Current environment reporting practices

Since the publication of the 2007 report, the Ministry for the Environment
has continued to hold responsibility for the National Environmental Reporting
Programme. It has identified some of the problems with national state of

the environment data: problems with national coverage of datasets, lack of
standardisation of monitoring techniques, and the storage and accessing of
information.?

The Advisory Committee on Official Statistics has also identified these three issues
with the national environmental statistics system run by the Ministry. In addition,
the Committee noted that there is no clear mandate for running the national
programme, and there is a real need for prioritisation of activities.?’

There have been a number of activities underway as part of the National
Environmental Reporting Programme since the 2007 State of the Environment
Report:

e Frequent updates of the core environmental indicators,?® including some
regional disaggregation of data?*

e Scoping the development of additional indicators®

e Work to improve the consistency of monitoring and reporting by different
agencies®!

e Developing web-based data availability and reporting®

e Developing measures of success for the activities of the National Environmental
Reporting Programme.

The Ministry for the Environment also notes that work is underway to align with
the principles and protocols of the Official Statistics System,** including contributing
to Statistics New Zealand’s stocktake of environmental datasets, the Environmental
Domain Plan.®

The current National Environmental Reporting Programme largely picks up on the
earlier work of the EPI programme, and is a welcome development.

Regional councils (including unitary authorities) have also been actively considering
their role in national-level state of the environment reporting, particularly with
respect to how the data they have collected should be used and presented at the
national level.

But there are key problems with national state of the environment monitoring and
reporting that ‘tinkering around the edges’ will not fix.

Fundamental problems with the way data is chosen, measured, and made available
should be corrected. Also clear statutory guidance on the purpose of national
environmental reporting and the roles and responsibilities of different government
agencies is needed.

Currently, there are no mechanisms in place to ensure recent improvements to the
programme will continue.



Why do we need environmental statistics?

Reporting on the state of the environment is one reason why we need
environmental statistics. There are however other reasons for establishing
environmental databases. It makes sense to consider these reasons together in
order to extract the most value from the data. Because of the importance of data
to environment reporting it should be embedded within an ongoing environmental
statistics programme, and not treated as a separate exercise.

There is an infinite number of details we can measure about the environment. The
challenge is knowing which to measure (see Box 4 for examples).

Fundamentally, there are three main uses of environmental statistics for policy
development and they are described in this chapter.

Box 4: Different types of statistics suit different purposes

Environmental statistics can be one of two general types. ‘Simple’
measurements generally provide information on a single piece of the
environment. Examples include concentrations of a nutrient in water, counts of
individuals of a particular bird species, and concentrations of sulfur dioxide in
the air in different urban areas.

In comparison, composite measurements draw on a number of different
information sources to produce an overall summary measure. Examples include
the trophic level index (TLI),*® carbon dioxide equivalents (CO,e),*” and the
percentage of harvest fish stocks that are at or above their target level.

The type of measurements needed depends to some extent on the use. Do

we want to know about the general health of the environment, what is
causing a particular environmental concern, or whether our management is
working? Composite measurements are most suitable for measuring overall
environmental health (although simple measurements of bioindicators® can
also give a very good picture). But if we are interested in what is causing health
to change, then generally simple indicators are needed.

In reality, we need both sorts of statistics. For example, the trophic level index
measures several characteristics of lakes, like nutrient levels and visual clarity.
This gives an indication as to whether the health of a lake is declining. To
determine the cause of any decline, however, supplementary information is
required. This includes the lake’s physical characteristics, the surrounding land-
use, levels of nutrients, and the presence of introduced plants or fish.
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Environmental policy should be based on evidence. There are three ways in which
environmental statistics should be used to support policy development:

e understanding the state or health of the environment
e identifying causes of environmental change
e determining if our efforts to manage the environment are working.

These three uses are interrelated, as shown in Figure 2.

Figure 2: The framework for environmental data

Data Data Data
— } —
Environmental Measurements

_ State Causes Effectiveness
Purposes: - diagnosis - identify of actions

_ State of the Laws. Policies. Plans Revised actions
Products: Environment - designed to

Reports implement remedies

3.1 Three uses of environmental statistics for good policy

What is the state of the environment?

To manage the environment we first need good information on its current state
(or health).*® The example used in the case study in this report is the level of
phosphorus in lakes and rivers.

Just as important, however, we need to know if the state is changing. What are the
trends in relevant data? We then need to ask whether the current state or trend is
such that action needs to be taken.

In order to be of practical use, statistics gathered on the current state and trends
in the environment must be fed into the development of policy and management
actions.

What is causing change in the environment?

If the environment is in an undesirable state, or changing in an undesirable way,
we need to know what the causes are.®° Is it due to natural variation or human
activities?



If the change is natural it may mean we need to prepare to adapt to the situation. If
we are causing the problem we need to think about what remedies could be applied.
In the case of a problem being caused by both natural and artificial processes, we
need to know their relative importance so we know which to focus on.

There are several sources of phosphorus in rivers and lakes: erosion that is partly
natural and partly caused by changes in land cover, point sources such as sewage,

and non-point sources from agriculture.

Statistics that establish causation can be used to develop good policies and plans.
These policies will be much more effective if built on solid evidence of causation,
rather than simpler correlations, hunches, or anecdotes.

Source: Department of Conservation

Is our management of the environment working?

Once the health of the environment has been assessed and policies have been
implemented to manage it better, we need to know if the actions taken are
working. This means periodically monitoring and reassessing the state of the
environment and statistical trends.

If actions to reduce the increase in phosphorus concentration in a river are having
no effect over the expected timeframe, it is time to review those actions.






4.1

Useful and trusted environmental
reporting

The focus in the previous chapter was on the three uses for environmental statistics
in supporting policy development, with reporting on the state of the environment
as just the first of these uses. In this chapter, the focus returns to reporting on the
state of the nation’s environment.

Three questions about state of the environment reporting are addressed in this
chapter.

e What environmental parameters should be measured?

e How should they be measured? Specifically, where, how often, and by what
methods?

e How should the information be made available to the public?

What should be measured?

There is an infinite number of things we can measure about the environment.
Given limited resources, how then should decisions be made about what to
measure? A clear logical process of prioritisation is required.

We are not starting with a blank page. A great deal of information about
environmental problems already exists but too little resource might be dedicated

to detailed measurement of an environmental problem that is critical. The reverse
may also be true; it is easy to fall into the trap of measuring what can be measured
easily rather than what should be measured.

One set of criteria that could be used to rank environmental problems is the
following:

1. s the problem cumulative? Do successive impacts keep stacking up or is there
some natural mechanism that tends to restore the system?

2. Is the problem reversible? This is closely related to cumulative, but allows for
the possibility of human restoration of the system through technology and
management practices.

3. Is the size of the problem significant? Is it widespread and pervasive, or is it
confined?

4. Is the size of the problem accelerating? Does it need to be dealt with urgently?
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4.2

5. Is the problem approaching some kind of physical limit? Is there a tipping point
— a level of the problem that tips the system into another state?

These criteria could be used to provide a high level view of the emphasis to place
on different kinds of environmental damage.

The selection of parameters that capture the nature of the problems is a scientific
exercise. For instance, is phosphorus in freshwater best measured in total
phosphorus or dissolved reactive phosphorus or both?

How should measurements be done?

Once we have decided what environmental problems to focus on and which
parameters to measure, we need to think about how we collect this information.
There are three things of importance that need to be considered:

1. Where to measure: Choosing locations for taking measurements should be
done strategically. For instance, there is no point in regularly measuring water
quality in a high country lake in an undeveloped catchment. Only occasional
measurements may be required to give a baseline. In some cases, the choice
of measurement sites provides an opportunity for establishing causality. For
example, sampling water quality in a river above and below a point source of
pollution.

2. How frequently to measure: To grasp trends in the health of the environment
we need repeated sampling to develop time-series. The frequency of sampling
will depend on the natural properties of the system and the severity of any
impacts. For example, it might make sense to sample phosphorus monthly in a
river, but only sample changes in soil quality every ten years.

3. What methods to use: It is crucial that the collection and analysis methods for
environmental statistics are standardised. This includes what, when, and how
samples are collected, how they are analysed, and how they are reported. This
is particularly true for reporting on the state of the environment at a national
level, given that information often comes from a number of sources.

The lack of standardisation of methods among data collectors is a major barrier to
effective and efficient national environmental reporting and management. (See Box 5.)

Source: Department of Conservation



Box 5: The problem of inconsistency; variation in regional council
monitoring of water quality

The 16 regional councils and unitary authorities differ in what they measure

to assess water quality. The figure below shows the number of councils that
collect certain environmental data in 2001 (white bars) and 2009 (grey bars).
There is little consistency between the councils. In 2009 for example, all
councils record water temperature while only five measure biochemical oxygen
demand (BOD).

16 7
14 1
12 1

10 1

Number of councils collecting measurement
(0]

Measurement

Note: The data in the graph above comes from two surveys of regional councils conducted by
the Ministry for the Environment; one in 20014" and one in 2009 (unpublished data). TSS =
total suspended solids, DO = dissolved oxygen, TP = total phosphorus, DRP = dissolved reactive
phosphorus, NN = nitrate nitrogen, BOD = biochemical oxygen demand.

There is also very little consistency in the methods used by councils to analyse
their data. In the 2009 survey, two different laboratory techniques were used
by the councils to measure BOD, while six different techniques and nine
different laboratories were used to determine DRP concentrations.

As a result, very little regional council data is used at the national level. The
Ministry for the Environment and Hawkes Bay Regional Council are looking at
ways to standardise council sampling programmes to improve the quality and
usefulness of the data they collect. These efforts are to be commended, despite
being long overdue.
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4.3

How should data be made accessible?

Criticism of the 2007 State of the Environment Report was at least partly based on
distrust of the data, leading to the call for independent reporting. Another cause
of distrust was the way in which data was amalgamated and averaged. Trust in
environmental statistics and state of the environment reports can be enhanced by
making data generally available and readily accessible to all.

The way to do this is via web-based databases, as Statistics New Zealand does with
economic and social statistics.

Data should be presented in standard formats, and users given direct access to
non-aggregated forms of the data (for example via downloadable spreadsheets).
Technical notes and background information should be provided to enable users to
both understand the information and assess its quality.

There are good international examples of how public access to primary
environmental data could be made available. A good example is the European
Environment Agency’s Water Information System for Europe (WISE). It is a web-
based resource where users can access a range of water quality data from
monitoring stations around the European Union.*? Local, regional, and national
scale data can all be accessed through interactive maps and pre-defined graphs,

or via database files of primary data. The website also contains background
information on water quality issues and management, and links to national
government departments responsible for managing and regulating water quality in
the EU.

This approach could be used to develop a high-value, web-based national
environmental data resource for New Zealand. The Ministry for the Environment
has begun to make environmental data available on its website, although to a
much more limited extent than the EU example described above. Also, underlying
problems with the usefulness and overall accessibility of the data itself remain.



5.1

A case study: phosphorus in freshwater

In this chapter, the theory of Chapter 4 is illustrated with a real example: measuring
and reporting on a key indicator of water quality, namely, phosphorus in
freshwater.*

In Chapter 4, three questions were addressed:
e What should be measured?

e How should measurements be done?

e How should data be made accessible?

Each of these questions is addressed in turn, relating to phosphorus in fresh water,
in the three sections in this chapter.

Why should we measure phosphorus in freshwater?

Increased levels of phosphorus can lead to many changes in the state and
functioning of lakes and rivers (Box 6). But water quality is affected by many things,
so why is it important to focus on phosphorus?

Few would dispute that phosphorus in freshwater is a serious environmental
problem. Application of the five criteria in section 4.1 supports this.

1. Is the problem cumulative? Do successive impacts keep stacking up or is there
some natural mechanism that tends to restore the system?

Phosphorus trapped in a lake binds to soil and sediment and cycles between
the lake bottom and the open water, resulting in poor water quality and
helping drive annual cycles of algal blooms. Phosphorus in the sediment of
a river can be transported down the river. In some circumstances, if the river
is prone to frequent flooding, sediment can be flushed out to sea, but the
concentration of phosphorus will be determined by flood frequency and the
rate at which more phosphorus finds its way into the river.

2. Is the problem reversible? This is closely related to cumulative, but allows for
the possibility of human restoration of the system through technology and
management practices.

It is very difficult to remove phosphorus from lakes. Options include removal
of sediment, capping the sediment with phosphorus-binding compounds,
and harvesting water weeds that contain phosphorus. All are costly and only
partially effective.
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3.

Is the size of the problem significant? Is it widespread and pervasive, or is it
confined?

Phosphorus can enter lakes and rivers from a range of sources, including
natural weathering of phosphate rock, erosion, urban wastewater, animal
effluent, and fertilisers. There are real risks of phosphorus inputs in any
developed catchment.

Is the size of the problem accelerating? Does it need to be dealt with urgently?

The likelihood of phosphorus entering freshwater is generally increasing across
the country from continuing erosion, intensification of agricultural production
(more phosphate fertiliser and higher animal stocking rates producing more
effluent), and population increases (sewage and wastewater).

Is the problem approaching some kind of physical limit? Is there a tipping point
— a level of the problem that tips the system into another state?

Increased levels of phosphorus can contribute to major and sometimes
irreversible shifts in the state and functioning of lakes — from clear waters
dominated by aquatic plants to murky waters dominated by algae. It is
estimated that at least 37 lakes have already undergone this change, and nearly
60 others could be at risk.* The existence of tipping points in rivers is less clear,
but many rivers are in poor condition.

Measurements of phosphorus in rivers and lakes indisputably belong in any national
state of the environment report. Phosphorus is a key nutrient for aquatic plants.
High concentrations of phosphorus, along with other nutrients — particularly
nitrogen — in freshwater bodies are undesirable as this can lead to large unwanted
growths of water weeds and photosynthetic algae (periphyton).

Box 6: Effects of increased levels of phosphorus (and nitrogen) in
freshwater

Excessive growth of water weeds and algae can have adverse effects on the
environment. These can include, among other things:

Some algal species produce toxins (toxic blooms) that can affect animals
and people.

Weeds and periphyton can smother the stream or lake bed, reducing
habitat for insects and fish.

Excessive growth can alter nutrient cycles in water bodies, altering food
webs.

Excessive growth of waterweeds or periphyton can affect recreational
activities (such as fishing, boating and swimming) by creating a physical
hazard or a visual eyesore.
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How should phosphorus in freshwater be measured?

Recall that in section 4.2 three aspects of how measurements should be done were
discussed:

1. Where to measure?

2. How frequently to measure?

3. What methods to use?

This section contains responses to each of these questions for measuring
phosphorus in freshwater.

Source: Department of Conservation

Where to measure?

If we want to manage phosphorus in freshwater systems, we need to know where
it comes from. Sampling phosphorus in freshwater for reporting on the state of our
lakes and rivers should be done in such a way that enables us to identify the causes
of the problem. This is the key message from Chapter 3. Reporting on the state of
the environment should be embedded within an ongoing environmental statistics
programme, and not treated as a separate exercise, in order to get the most value
from a sampling programme.
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There are three main sources of phosphorus: natural rock weathering and diffuse
and point sources (Figure 3).%°

Figure 3: Sources of phosphorus into rivers and lakes

Non-point sources Point sources
Natural Agricultural River Urban Storm water Industrial
weathering  run-off sediment sewage run-off discharges
(e.q)
Pulp and Dairy Freezing
paper and food works
mills processing
plants

The relative contributions of different sources of phosphorus can vary. It is
worrying that there is very little data available to actually determine the relative
sizes of sources of phosphorus for the majority of rivers and lakes in New Zealand.

For phosphorus in rivers, the only significant studies available come from Horizons
Regional Council. In the Manawatu-Wanganui region, 33% to 85% of the total
phosphorus input into rivers over the year comes from diffuse sources — almost
entirely from agricultural runoff.4647.48

The Environment Bay of Plenty has identified the sources of phosphorus in its
12 special lakes. For example, 43% of the phosphorus entering Lake Rotorua is
estimated to come from pasture, 33% from geothermal springs, and 10% from
urban areas.*

Sampling networks need to account for all the major sources. For rivers this
includes sampling above and below a point source — and the point source discharge
itself — to determine its contribution to the river. It also means sampling phosphorus
concentrations at key sites on the river to account for phosphorus inputs from
diffuse sources.

For lakes, information can be readily collected for point source discharges. For
diffuse discharges, estimated loadings can be calculated using nutrient export
coefficients®® and information on land cover and land use within the catchment.

Regional councils are collecting a large amount of information on the environment
as part of their responsibilities under the Resource Management Act. All but one

of the regional councils and unitary authorities monitor concentrations of dissolved
reactive phosphorus in rivers.>" This information is collected at over 800 sites
throughout the country.>> The 2007 State of the Environment report, however, only
used data from the 77 sites in the National River Water Quality Network.



How frequently to measure?

We want to know if there is a problem with phosphorus in lakes and rivers all

the time, or just at particular times of the year. Therefore sampling needs to be
conducted throughout the year.> As we also want to know if the state of the lake
or river is getting better or worse, we need to repeat the sampling over successive
years. In general, at least five to six years of monthly samples are required to pick
up significant trends — and longer if fewer samples are taken each year.

What methods to use?

Once we know where and when we should measure phosphorus, we need to
know how we should measure it. Phosphorus in lakes and river systems cycles
between a particulate form, attached to the sediments on the river bottom, and in
dissolved forms in the river water.>* It is one of these dissolved forms — commonly
known as dissolved reactive phosphorus — that is readily available to plants and
algae for growth. Therefore, this form of phosphorus is of particular interest.

The way dissolved reactive phosphorus is measured is important. Standardised
sampling methods are required so that measurements from different times and
locations are comparable. This standardisation includes ensuring the following:

e Sampling conducted for different purposes uses the same techniques. For
instance, monitoring of water quality for state of the environment reporting
should not be done differently from monitoring of point discharges for resource
consents.

e Different authorities use the same sampling techniques.

e  Statistics are calculated the same way and presented in the same units. For
example, concentrations of phosphorus from individual samples should be
converted to loadings to allow comparison across different rivers and over time.

Nationally there is little standardisation in the way dissolved reactive phosphorus is
collected, analysed, and reported on by data providers (see Box 5). This clearly does
not provide a sound basis for national state of the environment reporting.

Source: Department of Conservation
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5.3

A case study: phosphorus in freshwater

How should data on phosphorus in freshwater be
made accessible?

Information on sources and amounts of phosphorus in rivers and lakes must be
made generally accessible to the public if it is to be trusted.

The data should be accessible in an un-summarised, un-aggregated form. For
instance, the flow-adjusted concentration of dissolved reactive phosphorus® at
each site on each sampling occasion should be provided. Important background
information should also be available, such as the number of samples that were
taken, and the sample collection and analytical techniques that were used.

This can be done through web-based databases where the primary information can
be requested and displayed as a spreadsheet. A web-based approach also allows
information to be easily displayed in a number of ways, particular if the database is
linked to a Geographical Information System (GIS) so that results can be presented
on maps.

Advantages of this approach include the following:

e Information can be scaled up or down, from the individual site, to the river or
lake catchment, to the whole country.

e Information can be presented in a number of ways, such as the concentration
of phosphorus at the time of sampling or the total annual load of phosphorus
over the year.

e Comparisons can be added — concentrations of phosphorus can be compared
to regulated guidelines or reference values.

The key features of this approach are that the information can be presented in a
range of visual ways — a picture can be worth a thousand words. The underlying
data can be downloaded and analysed by anyone. Box 7 contains an illustration of
how phosphorus concentrations in rivers in a catchment could be presented.

Box 7: Making information accessible — phosphorus concentrations in

freshwater
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Users of the Ministry for the Environment’s environmental reporting website
can now access spreadsheets that contain the data used to produce figures on
the website. It is though not possible to access the majority of the underlying
environmental statistics themselves.

There are some promising developments, however, and moves towards this style

of information management and reporting. All 16 regional councils have at least
some automatically collected river and rainfall data available on their websites. In
particular, Horizons Regional Council has recently launched its WaterQualityMatters
website®® that uses a map- and graph-based approach to present information on
levels of dissolved reactive phosphorus (and nitrogen, bacteria and carbon-based
contaminants) in the region’s rivers. Users cannot access the underlying data.”’
Horizons Regional Council is also leading a project to develop a national database
that presents water quality data from all 16 regional councils and unitary authorities
on one website.®

The issues with standardisation of sampling and analysis techniques already
identified will still need to be addressed. Nevertheless, these actions are very
encouraging and could lead to the development of the representative and useful
national-level sampling network that is so urgently required.







6.1

Where to for state of the environment
reporting?

Critics of the 2007 State of the Environment report suggested independent
reporting was required to restore public trust. In this chapter, the need for
independence is examined, along with two other requisites for reporting on the
state of our environment — accountability and technical capacity.

Trust - independence, accountability, and capability

Creating and maintaining public trust in environmental reporting requires three
characteristics in the responsible organisation(s) - independence, accountability, and
technical capability.

Independence: The call for independence following the publication of the 2007
State of the Environment Report was in large part due to the exclusion of the last
chapter in the draft — the chapter that contained some conclusions. Effective and
trustworthy reporting must be upfront and free from perceived bias.

Accountability: Clear accountability requires statutory compulsion. The history of
national state of the environment reporting in New Zealand has been one of stop-
start progress. Neither the Ministry for the Environment nor any other agency is
required under law to report on the state of the environment at a national level.

Technical capacity: Trust in environmental reporting relies on an expectation that
the organisation concerned actually has the capacity to carry out the required work.
Working raw environmental statistics into forms that are suitable for a state of the
environment report is not a straightforward task.

Reporting on the state of the environment at a national level is particularly
challenging for a small country such as New Zealand with high regional
environmental variation. Amalgamation and averaging of data from different
regions and localities must be done with great care. Something considered an
environmental problem in most of the country may be fine in some places.

For example, brown water is generally a sign of fresh water degradation but in
some places water is naturally brown because of tannins from surrounding beech
forest. Even ensuring that the measurements of a particular pollutant in different
regions have been reported in consistent units can require painstaking effort and a
commitment to technical quality.
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6.2

6.3

How does New Zealand compare with other countries?

Compared with other OECD countries New Zealand's current state of the
environment reporting is overall less independent, has no statutory compulsion,
and lacks the required technical capacity.

Independence

In other OECD countries national state of the environment reporting is more often
than not undertaken by institutions that have some degree of independence and
are somewhat at arms length from political control.

Table 1 lists 30 OECD countries which have national programmes for measuring
and reporting on the state of the environment. In 20 of those countries

the programme is run by an institution that has some legislated degree of
independence. The degree of independence varies with the most independent
being in Denmark where Aarhus University produces the report. In the other
ten (including New Zealand), the programme is run by a ministry or government
department.

Accountability

New Zealand is very different from other countries. Table 2 shows that almost all
OECD countries reporting on the state of the environment at the national level

are required to do so. This requirement is by legislation, and/or by a directive from
the European Union,*® and/or by being a signatory to the Aarhus Convention.®°
The exception is New Zealand — the country that brands itself as ‘clean and green’.
An Environment Reporting Act, as proposed by the current Minister for the
Environment, would bring New Zealand into line with other OECD countries.

Technical capacity

Most of the institutions that produce national state of the environment reports are
large organisations responsible for such operational matters as implementing and
enforcing environmental standards. New Zealand would need similar capacity in
whichever institution was to undertake the reporting.

Three countries that are a useful point of comparison for New Zealand are
Australia, Ireland and Sweden.

Case studies: Australia, Ireland, and Sweden

Australia

In Australia, the federal government produces a national state of the environment
report every five years. The report, produced by the Federal Department of the
Environment, Water, Heritage and the Arts, aims to:

“capture and present, in as accurate and useful a format as practicable,

key information on the state of the ‘environment’ in terms of: its current
condlition, the pressures on it and the drivers of those pressures, and
management initiatives in place to address environmental concerns, and the
impacts of those initiatives.” ©'

The report uses an issues-based approach and reports on general themes, such
as Human Settlements, Coasts and Oceans, Inland Waters, Land, and Natural and
Cultural Heritage. Data is collated from various sources.®?



Independence: An executive panel in the Department of the Environment, Water,
Heritage and the Arts determines the overarching process for the production of the
report. The development of the report itself is overseen by an independent State of
the Environment Committee.

Accountability: The Australian Federal Government is required to produce a
national state of the environment report under S 516B of the Federal Environment
Protection and Biodiversity Conservation Act 1999. Specifically, the Act requires

1. The Minister [for the Environment, Heritage and the Arts] must cause a report
on the environment in the Australian jurisdiction to be prepared in accordance
with the regulations (if any) every 5 years. The first report must be prepared by
31 December 2001.

2. The report must deal with the matters prescribed by the regulations.

3. The Minister must cause a copy of the report to be laid before each House of
the Parliament within 15 sitting days of that House after the day on which he
or she receives the report.

Capacity: Technical work on the state of the environment report is carried out by

a project team within the Department of Environment, Water, Heritage and the
Arts. The team includes staff from the Department’s Environment and Sustainability
Reporting Section. The team assists the Departmental Executive and Independent
Committee and is responsible for management of the overall process including:
developing indicators; identifying, collating and analysing data for the report; and
management of the drafting of the report and an independent reviewing process.%

Ireland

Ireland produces a national state of the environment report every four years,
and produces interim updates at regular intervals in between. The report collates
information from a range of sources, and uses indicators to report on state and
trends across a series of environmental themes: Climate Change and Air Quality;
Water; Waste and Resource Use; Terrestrial Environment and Biodiversity; and
Protecting and Managing the Environment.®

Independence: The Irish Environmental Protection Agency is an independent
public body, formed in 1992 under the Environmental Protection Agency Act. It
has an executive board consisting of a Director General and four Directors, and an
Advisory Committee of 12 members.%®

Accountability: The Environmental Protection Agency Act 1992 defines the
functions of the EPA, including the requirement to:

“the monitoring of the quality of the environment, including the
establishment and maintenance of data bases of information related to
the environment and making arrangements for the dissemination of such
information and for public access thereto” ¢’

Capacity: The Irish EPA has a staff of 290 who work in ten locations throughout the
country.®® As part of the EPA's state of the environment monitoring and reporting
activities, the agency is responsible for developing monitoring and data collection
techniques, collating environmental data, producing the national state of the
environment report and regular interim updates, and hosting environmental data
and ensuring it is accessible to the public.%®
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6.4

Sweden

Sweden’s Parliament has approved 16 high-level environmental objectives

that set broad aspirational goals for the country such as Flourishing Lakes and
Streams. These objectives are underlain by 72 targets that set specific goals and
timelines that must be achieved to reach the overall goals. A range of government
authorities have been given responsibility for monitoring progress towards the
targets and objectives.”® The lead organisation — responsible for ten of the 16
objectives — is the Swedish Environmental Protection Agency (EPA).

Independence: The Swedish EPA is an independent authority created by the
Swedish Parliament in 1967. It has a Director General and Advisory Council, and
has an annual work programme set out each year by the government.”!

Accountability: The EPA is required to monitor progress against ten of the 16
environmental objectives under Swedish Legislation.”? Under these pieces of
legislation, the EPA and the other responsible organisations are required to develop
indicators that can be used to monitor progress, and to provide information for
annual update reports to Parliament.

Swedish legislation also creates an Environmental Objectives Council under the
EPA to coordinate the overall process. The members of the council are appointed
by the government and include representatives of the organisations that have
responsibility for the different objectives, as well as members from outside of
central government. The primary role of the Environmental Objectives Council is
to coordinate the work of the technical organisations and to prepare reports to
Parliament on behalf of the government.”?

Capacity: The Swedish EPA is a technically based organisation with a staff of 550
and an annual budget of 37 Million Euro. Its staff includes scientists, engineers,
lawyers, economists and social scientists. Ten Advisory Councils, whose function

is to advise the Agency of specific matters, are attached to the Agency. The EPA
has a wide range of functions and expertise that include, inter alia, regulating
environmental activities, setting standards and guidelines, monitoring and reporting
on the state of the environment, and researching environmental processes and
stressors.

What is involved in state of the environment
reporting
Many different organisations play different roles in building databases of

environmental statistics that among other uses provide the foundation for reporting
on the state of New Zealand’s environment.

The particular tasks involved in preparing a state of the environment report include:
e deciding which data to collect

e standardising methodologies

e collating and storing data from many providers

e converting raw data into indicators that say something meaningful

e analysing data and indicators

e preparing regular reports.

The complexity and magnitude of this work should not be underestimated.
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Who should undertake national environment
reporting?

In order to be trusted, state of the environment reporting requires independence,
accountability, and technical capacity. There are existing public organisations in
New Zealand that collectively could meet those requirements. Three of the most
prominent organisations are the Environmental Protection Authority (EPA), the
Parliamentary Commissioner for the Environment, and Statistics New Zealand.

Independence

The extent of independence in organisations undertaking state of the environment
reporting in other countries varies. In New Zealand, the Environmental Protection
Authority, the Parliamentary Commissioner for the Environment, and Statistics New
Zealand each has varying degrees of independence.

The Environmental Protection Authority was created in October 2009. At the time
of its creation, it was expected that the EPA would be fully separated from the
Ministry for the Environment and become an Autonomous Crown Entity.

It remains to be seen exactly how the EPA will develop but whether or not it
becomes an Autonomous Crown Entity, the EPA could be given some independent
functions. It has been clearly established in New Zealand that some functions

may be performed independently within a government agency. The planned
amalgamation of Archives New Zealand with the Department of Internal Affairs is an
example; advice to Cabinet indicates the Chief Archivist will still be independent.”

The Parliamentary Commissioner for the Environment is an independent Officer
of Parliament, and is responsible to Parliament through the Speaker of the House
of Representatives. The purpose of the role is to provide independent advice to
Members of Parliament.

Within Statistics New Zealand the Chief Statistician independently decides on
the procedures and methods used to collect statistics. The Minister for Statistics,
however, can still direct whether or not certain statistics should be collected.

Accountability

Accountability should be established through statute. This legislation would
assign functions to appropriate organisations, and state which functions must be
independently performed.

Technical capacity

The Environmental Protection Authority may well be the most appropriate institution
to undertake much of the technical work required for state of the environment
reporting. The EPA is expected to have the required operational and scientific
capability,” in contrast with the policy capability of the Ministry for the Environment.

The Parliamentary Commissioner for the Environment has a small focused staff
without the technical capacity to carry out the work that would be required for
robust state of the environment reporting. The Ministry for the Environment
employed 28 staff and the services of over 200 other people to produce the 2007
State of the Environment Report.”® The Commissioner could still play a role such as
commenting on and monitoring the quality of the reporting.

Statistics New Zealand is already doing some work on environmental statistics and
is very experienced in storing data and making it publicly accessible on the internet.
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Table 1: State of the environment reporting in OECD countries — independence?

Countries where the national state of Countries where the national state of
the environment report is produced the environment report is produced
by an institution with some degree of by a Ministry or Department of the
independence (generally an EPA) Environment

Australia France

Austria Hungary

Belgium Japan

Canada Luxembourg

Czech Republic Mexico

Denmark New Zealand

Finland Norway

Germany Republic of Korea

Greece Spain

Iceland Turkey

Ireland

[taly

Netherlands

Poland

Portugal

Slovakia

Sweden

Switzerland

United Kingdom

United States of America



Table 2: State of the environment reporting in OECD countries — accountability?

Country Legislation European Aarhus
Community Convention
Directive signatory
Australia Yes No No
Austria Yes Yes Yes
Belgium No Yes Yes
Canada Yes No No
Czech Republic Yes Yes Yes
Denmark Yes Yes Yes
Finland Yes Yes Yes
France Yes Yes Yes
Germany Yes Yes Yes
Greece Yes Yes Yes
Hungary Yes Yes Yes
Iceland Yes Yes Yes
Ireland Yes Yes Yes
Italy Yes Yes Yes
Japan Yes No No
Luxembourg Yes Yes Yes
Mexico Yes No No
Netherlands Yes Yes Yes
New Zealand No No No
Norway Yes Yes Yes
Poland Yes Yes Yes
Portugal Yes Yes Yes
Republic of Korea Yes No No
Slovakia Yes Yes Yes
Spain Yes Yes Yes
Sweden Yes Yes Yes
Switzerland Yes Yes Yes
Turkey Yes Yes No
United Kingdom Yes Yes Yes

United States of America Yes No No
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7.2

Conclusions and recommendations

A National Environmental Reporting Act

Reporting on the state of the environment has been prone to frequent redirection,
accusations of political interference, and hasty collation of available data. Since the
publication of the 2007 report, the Ministry for the Environment has worked hard
on improving the quality of environmental monitoring — developing some new
indicators, standardising some existing indicators, and issuing some updates.

Trustworthy environmental reporting will require independence, technical capacity,
and accountability.

New Zealand needs a National Environmental Reporting Act. It is extraordinary that
the country in the OECD that brands itself as ‘clean and green’ is the only one that
has not made an ongoing commitment to assessing the state of its environment.

A National Environmental Reporting Act should make clear which organisations are
responsible for the different tasks involved in state of the environment reporting at
the national level. Reporting need not be constrained to large publications every
five or ten years. The flexibility provided by the internet allows for updating as data
becomes available. Indeed, making environmental statistics freely available on web
pages is one form of reporting on the state of the environment.

A National Environmental Reporting Act may also require local government and
other information providers to provide standardised data.

| recommend that:

1. The Minister for the Environment drafts legislation that mandates
regular reporting on the state of the environment by assigning roles
and responsibilities to specific public entities.

Making the foundation solid

There is a pressing need to rationalise, streamline, and standardise environmental
statistics at both the regional and national levels. This is critical to provide a solid
basis for environmental reporting. It will also allow for the causes of environmental
change to be identified, addressed, and the effectiveness of interventions assessed.

The choice of indicators to measure (and report) is not straightforward. A
significant amount of work was done on this in the late 1990s and some work on
developing some new indicators is underway. The test of usefulness is whether the
data has value, because it has the potential to influence decision making.
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7.3

Because ‘the sky is the limit" when it comes to measuring our environment, a
review of current data collection programmes may well lead to greater value for
money. It is easy to fall into the trap of measuring what can be easily measured
rather than what should be measured.

Standardisation of measurement variables, sampling methods, and analysis
technigues must be robust. All primary data must be publicly accessible via the
internet.

| recommend that:

2. The Minister for the Environment ensures that indicators for
assessing the state of the environment are reviewed, the underlying
environmental statistics are significantly improved, and primary data is
made publicly available on the internet.

Who should be responsible for what?

Many different organisations will continue to play roles in the collection and
analysis of environmental statistics. The preparation of a trusted state of the
environment report, however, requires independent reporting and technical
capacity, as well as the accountability that would be provided by an Environmental
Reporting Act.

The Ministry for the Environment does not meet the test of independence and is
policy rather than technically focused.

The Environmental Protection Authority, whether or not it becomes an
Autonomous Crown Entity, could have a measure of independence, and is

likely to have the technical capacity for standardisation, collation, and reporting.
The Parliamentary Commissioner for the Environment is independent but lacks
the technical capacity. Statistics New Zealand has an important role to play in
ensuring the quality of environmental statistics, and may be well suited to making
environmental statistics accessible to the public on the internet.

The exact nature of who does what with regards to state of the environment
reporting is a decision for the Minister for the Environment and Parliament after
careful evaluation of the exact capacity and resources needed to complete the task.

| recommend that:

3. The Minister for the Environment assign the responsibility for state of
the environment reporting to an agency or agencies that can provide
the required independence and technical capacity.
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There are four general types of freshwater bodies: streams and rivers lakes, wetlands and groundwater.
Elevated levels of phosphorus and other nutrients can cause similar problems with excessive plant growth and



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.
57.
58.
59.

60.

61.
62.

changes in functioning in streams and rivers, lakes, and wetlands. Although the chapter focuses on streams
and rivers and lakes, most of the problems discussed refer to wetlands as well. For groundwater, increases

in nutrient concentrations do not cause the same problems with plant growth or ecological functioning.
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the water is used for irrigation.
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