Developing National
Environmental Health Indicators
for New Zealand

Prepared for the Ministry of Health

Rabia Khan
Tammy Voice
David Phillips

June 2005

Client Report
FW 0570

Developing National
Environmental Health Indicators
for New Zealand

David Phillips
Science Programme Manager

Rabia Khan/Tammy Voice
Project Leader

DISCLAIMER
This report or document ("the Report") is given by the Institute of Environmental Science and
Research Limited ("ESR") solely for the benefit of the Ministry of Health, Public Health
Service Providers and other Third Party Beneficiaries as defined in the Contract between ESR
and the Ministry of Health, and is strictly subject to the conditions laid out in that Contract.
Neither ESR nor any of its employees makes any warranty, express or implied, or assumes any
legal liability or responsibility for use of the Report or its contents by any other person or
organisation.

ACKNOWLEDGEMENTS
The authors would like to acknowledge that this report could not have been generated without
the continuing support of staff from the ESR Water group, Regional Councils, Territorial Local
Authorities and other central government agencies. Their contributions and provision of EHI
surveillance data is greatly appreciated.
The authors would also like to thank and acknowledge the Ministry of Health and the World
Health Organisation, European Centre for Environment and Health, Environment and Health
Information Programme especially Dr Dafina Dalbakova for all their help and contribution to
the EHI project.

Table of Contents
1. PURPOSE ....................................................................................................................................1
2. INTRODUCTION .......................................................................................................................1
3. BACKGROUND .........................................................................................................................2
4. ENVIRONMENTAL HEALTH INDICATORS, FRAMEWORKS AND LINKAGES............2
5. SPECIFIC ISSUES ......................................................................................................................7
6. WATER QUALITY.....................................................................................................................9
The Driving Forces influencing Water Quality ........................................................................ 10
The Pressures on Water Quality ............................................................................................... 12
The State of Water Quality ....................................................................................................... 14
Exposures to Water Quality...................................................................................................... 18
The Health Effects of Poor Water Quality................................................................................ 19
Actions to Reduce the Burden of Disease from Poor Water Quality ....................................... 22
7. AIR QUALITY..........................................................................................................................23
The Driving Forces influencing Ambient Air Quality.............................................................. 24
The Pressures on Ambient Air Quality..................................................................................... 26
The State of Ambient Air Quality............................................................................................. 30
Exposures to Ambient Air Quality ........................................................................................... 31
The Health Effects Associated with Poor Ambient Air Quality............................................... 32
Actions to Reduce the Burden of Disease from Poor Ambient Air Quality............................. 34
8. ROAD TRANSPORT................................................................................................................36
The Driving Forces influencing Road Transport ...................................................................... 37
The State of Road Transport ..................................................................................................... 38
Exposures to Road Transport.................................................................................................... 39
The Health Effects associated with Road Transport ................................................................. 40
Actions to reduce the burden of disease from Road Transport................................................. 43
9. FUTURE DIRECTIONS FOR EHI’S .......................................................................................44
10. DATA ISSUES, QUALITY AND GAPS ...............................................................................45
11. REFERENCES ........................................................................................................................47
APPENDIX ONE: THE DPSEEA FRAMEWORK......................................................................50
APPENDIX TWO: INDICATOR METADATA ..........................................................................52
APPENDIX THREE: REFERENCE MAP OF NEW ZEALAND FEATURING TERRITORIAL
LOCAL AUTHORITIES...............................................................................................................62
APPENDIX FOUR: SOCIAL DEPRIVATION INDEX MAP OF NEW ZEALAND ................63

List of Figures
Figure 1: DPSEEA framework ....................................................................................................... 4
Figure 2: National environmental standard maximum pollution concentrations 2005.................. 8
Figure 3: DPSEEA Framework: Water Quality Indicators............................................................. 9
Figure 4: Land use types by region, 2003..................................................................................... 11
Figure 5: Land use types by region, 2003..................................................................................... 11
Figure 6: Livestock numbers, 2002 .............................................................................................. 13
Figure 7: Waste Water Treatment Coverage – National, 2000-01 ............................................... 13
Figure 8: Annual E. coli exceedances, 2003................................................................................. 16
Figure 9: Christchurch beach grades, 2004-2005 bathing season................................................. 16
Figure 10: Recreational Water Quality by Region ....................................................................... 17
Figure 11: Population access to ‘safe drinking water’, 2003........................................................ 18
Figure 12: Drinking waterborne diseases rate, 2004 .................................................................... 20
Figure 13: Recreational waterborne diseases rate, 2004............................................................... 20
Figure 14: Outbreaks of drinking/recreational waterborne diseases, 2004................................... 21
Figure 15: DPSEEA Framework: Ambient Air Quality Indicators .............................................. 23
Figure 16: Total consumer energy by sector, 2003....................................................................... 24
Figure 17: Total consumer energy by fuel, 2003.......................................................................... 25
Figure 18: Percentage of dwellings using wood and/or coal, 2001 .............................................. 25
Figure 19: Total annual emissions from each source category (in tonnes/year), 1995................. 26
Figure 20: CO Emissions, 1995 .................................................................................................... 27
Figure 21: NOx Emissions, 1995.................................................................................................. 27
Figure 22: PM10 Emissions, 1995 ................................................................................................. 28
Figure 23: SOx Emissions, 1995 .................................................................................................. 28
Figure 24: VOC emissions, 1995.................................................................................................. 29
Figure 25: PM10 Annual Mean, Daily Maximum and Exceedances by site, 2003 ....................... 30
Figure 26: PM10 exposure distribution, 2003................................................................................ 31
Figure 27: Estimated number of excess respiratory and cardiovascular cases due to short-term
PM10 exposure in 2003.......................................................................................................... 32
Figure 28: Years of life lost attributable to the chronic effects of PM2.5 ...................................... 33
Figure 29: DPSEEA Framework: Road Transport Indicators ...................................................... 36
Figure 30: Means of travel to work by region, 2001 .................................................................... 37
Figure 31: Mean car age, 2004 ..................................................................................................... 38
Figure 32: Safety device wearing rate by region, 2003 ................................................................ 39
Figure 33: Potential Years of Life Lost for females due to road traffic accidents, 2004.............. 40
Figure 34: Potential Years of Life Lost for males due to road traffic accidents, 2004................. 41
Figure 35: Mortality rate due to road traffic accidents, 2004 ....................................................... 41
Figure 36: Serious injury rate for road traffic accidents, 2004 ..................................................... 42
Figure 37: Research & Development within the DPSEEA Framework ....................................... 44

List of Abbreviations
AirQ 2.2.2
C.C.
CO
CoSINZ
DALYs
D.C.
DPSEEA
E. coli
EHI
EHIS
ESR
EpiSurv
LTSA
MAF
MED
MfE
MoH
NES
NIWA
NO2
NOx
NZ
NZHIS
O3
PM
PM2.5
PM10
PSR
PYLL
R.C.
RMA
SO2
SOx
SFRG
TLA
VTEC
VOC
WINZ
WHO
YLL

Air Quality Health Assessment Tool; version 2.2.2; WHO
City Council
Carbon Monoxide
Community Sewerage Information New Zealand
Disability Adjusted Life Years
District Council
Driving forces – Pressures – State – Exposure – Effect – Action
Escherichia coli
Environmental Health Indicator
Environmental Health Information System
Institute of Environmental Science & Research
National Notifiable Disease Surveillance System
Land Transport New Zealand (formerly Land Transport Safety Authority)
Ministry of Agriculture and Forestry
Ministry for Economic Development
Ministry for the Environment
Ministry of Health
National Environmental Standard
National Institute of Water and Atmospheric Research
Nitrogen Dioxide
Nitrogen Oxide
New Zealand
New Zealand Health Information Service
Ozone
Particulate Matter
Particulate Matter <2.5 microns
Particulate Matter <10 microns
Pressure – State – Response
Potential Years of Life Lost
Regional Council
Resource Management Act
Sulphur Dioxide
Sulphur Oxide
Suitability for Recreation Grade
Territorial Local Authority
Verotoxigenic Escherichia coli
Volatile Organic Compound
Water Information New Zealand
World Health Organisation
Years of Life Lost

1. Purpose
This report has two principal objectives. Firstly, to offer a basis for a better understanding of
some of the environmental factors affecting human health, with the aim of illustrating the
potential of indicators as a tool for environmental health decision-making; three key issues, water
quality, air quality and road transport have been chosen to illustrate this.
The second purpose of this report is to provide a starting point for discussion about how to
reduce the burden of disease due to the environment, in part through identifying or developing
measures to track and better understand environmental health issues and, ultimately, to identify
and evaluate ways to improve it. This report is the product of an evolving project, the indicators
outlined in this report are a starting point and should not be considered a static or exhaustive list.
It is planned that future reports will update information as it becomes available and the scope of
issues covered will be extended. All analyses in this report are based on data obtained prior to
June 2005.

2. Introduction
There is a longstanding recognition that good health and wellbeing are linked with the state of
the environment. However, multiple factors influence the health of individuals and populations,
including the physical and social environment, genetics, lifestyles and access to education,
income, food, housing, and health services.
The goal of this project is to improve understanding of the links between the physical
environment people live in, health outcomes and the risk of exposure, through the development
of an integrated information system based on indicators. This will enhance the translation of
scientific knowledge on exposure-response relationships into a measure of environmental health
status, while illustrating actions of showing how a health problem can be handled effectively.
Decision makers need better data both on the linkages between factors in the environment and
how they affect human health, and how they can be incorporated into a sustainable development
framework.
An Environmental Health Information System (EHIS) based on Environmental Health Indicators
(EHI’s) and the Driving forces, Pressure, State, Exposure, Effect, Action (DPSEEA) framework
is a proven tool for monitoring and evaluating the implementation and modification of policies,
by providing systematically collected and analysed evidence.
The EHIS is the ongoing collation, integration, analysis, interpretation and dissemination of data
on environmental hazards, exposures to these hazards and related health effects.
The benefits of such a system are to:
• Assess environmental health risk using routinely collected data
• Provide timely information to all users
• Integrate databases of environmental hazards, environmental exposures and health effects
• Enable ongoing analyses, integration, and interpretation of hazards, exposure and health
effects data to control, mitigate and prevent environmentally related health problems
• Aid research by providing easier access to environmental and population health data
Developing National Environmental
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3. Background
The Ministry of Health has a statutory responsibility to monitor and report on the state of the
public health. This has been done through annual reports on progress towards specific health
targets (Progress on Health Outcome Targets) and five-yearly reports on population health and
health determinants (Our Health Our Future, Social Inequalities in Health). A key action for the
Ministry of Health in Achieving Health for All People (2003) is the development of a set of key
health indicators for monitoring the overall health of the population of New Zealand.
To provide a suitable overview of issues as complex as population health and influences on
population health requires a balanced set of indicators. Each indicator should satisfy at least
some of the following criteria:
• Reflect important aspects of population health.
• Are sensitive to differing health status between population groups.
• Contribute to a balanced set of measures, that is, they include:
o all cause and cause specific outcomes
o whole of life and life-stage-specific measures
o causes of health outcomes, including both risk factors as well as injuries and
diseases
o fatal and non-fatal health outcomes.
• Able to be updated at least every five years.
• Where possible, allow international comparison.

4. Environmental Health Indicators, Frameworks and
Linkages
What is environmental health?
Environmental health comprises those aspects of human health and disease that are determined
by factors in the environment, and includes both the direct pathological effects of chemicals,
ionising and non- ionising radiation and some biological agents, and the effects (often indirect)
on health and wellbeing of the broad physical, psychological, social and aesthetic environment
which includes housing, urban development, land use and transport (The European Charter and
Commentary 1989).

Sustainable Development and Linked Indicators
The concept of sustainable development is a helpful way to frame the interrelationships between
the environment and health. Internationally, sustainable development is an integrated approach
that examines social, economic and environmental implications. The World Commission on
Environment and Development (WCED) defined sustainable development as "development
which meets the needs of the present without compromising the ability of future generations to
meet their own needs”.
Sustainable development has international recognition, particularly in ongoing work resulting
from the 1992 United Nations Earth Summit. It has gained currency in New Zealand through the
Sustainable Development Programme of Action, which states that indicators are needed to assess
New Zealand progress towards sustainable development.
Developing National Environmental
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Health is closely intertwined with the goal of sustainability. Sustainable development has often
been associated solely with the environment. However, it is actually about ensuring the health
and wellbeing of people, in tandem with environmental goals. Indeed the first principle of the
Rio Declaration for Environment and Development is that human beings are at the centre of
concerns for sustainable development. They are entitled to a healthy and productive life in
harmony with nature. Good health is a fundamental goal of development as well as a means of
accelerating it. Health is important not only for how it extents life and improves its quality – it is
also an important contributor to social and economic development. As such human activities
such as economic development and social changes can be considered as “driving forces” as to
whether a society proceeds towards or away from sustainability (WHO 1997). Such driving
forces and subsequent pressure on the environment may be sources of various types of
environmental hazards such as pollutants.
The environmental health indicators being developed by Ministry of Health can be linked to a
number of information-gathering projects being undertaken by government agencies. The
principal ones are:

• Ministry for the Environment’s Environmental Performance Indicators
• Ministry of Social Development’s Social Report (2004) – two indicators used are: air

quality and drinking water quality http://www.socialreport.msd.govt.nz/2004/index.html
• Quality of Life in New Zealand’s Eight Largest Cities (2003) http://www.bigcities.govt.nz/
• Statistics New Zealand has been developing a set of socioeconomic indicators, which are
intended to show the underlying social and economic driving forces behind
environmental pressure and the change in pressure over time
http://www.stats.govt.nz/analytical-reports/linked-indicators/default.htm

Why do we need a framework?
A conceptual framework helps to interpret a complex issue like environmental health by
demonstrating links or relationships between the environment and human health. It is a broad
representation of the understanding based on existing knowledge. The main role of a conceptual
framework is to organise the concepts, ideas and notions of a subject in a meaningful way
(enHealth Council 2002).
Robust frameworks have:
• Conceptual clarity and scope - ensuring that the framework covers all key concepts and
includes logical and plausible links.
• Flexibility - allows for consideration of the issue at any stage or component of the
framework.
• Balance - the framework accommodates issues with an environmental or health emphasis
equally well.
• Usability - the framework lends itself to a viable methodology for developing suitable
indicators.
Developing EHI’s requires identifying links between environmental conditions and human health
outcomes. A framework that groups indicators as causes and effects becomes an indispensable
tool for achieving this aim. This approach is much more useful and informative than simply
presenting indicators as a simple list (Environment Canada 2002).
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The World Health Organisation DPSEEA framework
Figure 1: DPSEEA framework
(Illustrating the six components of the environmental health chain; Driving Forces,
Pressures, State, Exposures, Effects and Actions)
Driving Force
(Population growth,
economic development, technology)

Pressure
(Production,
consumption, waste release)

Action
Economic and social policies;
Clean technologies
Hazard management

State
Environmental improvement:
pollution monitoring and control

(Natural hazards,
resource availability, pollution levels)

Education: Awareness raising
Treatment; rehabilitation

Exposure
( external exposure,
absorbed dose, target organ dose)

Effect
(well being,
morbidity, mortality)

The DPSEEA framework is a descriptive representation of the way in which various driving
forces generate pressures that affect the state of the environment and ultimately human health,
through various exposure pathways by which people come into contact with the environment
(see Figure 1). The main difference compared to other frameworks is that the focus is from a
human health perspective.
The DPSEEA framework, like the Pressure - State - Response (PSR) framework on which it is
based, shows the components in a linear fashion to represent the connections between factors
affecting health and the environment more clearly. In reality, the situation is more complex,
because various interactions occur at different levels between various components.
The framework takes account of the fact that, various factors responsible for health and
environmental problems may be associated with driving forces such as population growth,
economic development, technological change and the policies underlying them.
Pressures may be exerted on the environment which cause sectors to generate various types of
outputs (for example pollutant emissions), causing the “state” (quality) of the environment to be
degraded through the dispersal and accumulation of pollutants in various environmental media,
such as air, soil, water and food.
People may become “exposed” to potential hazards in the environment when they come into
direct contact with these media, through breathing, drinking or eating. A variety of health effects
may subsequently occur, ranging from minor effects to illness and death, depending on the
toxicity of the pollutant, the degree of exposure and the susceptibility of the individuals exposed.
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Various “actions” can be implemented at different points of the framework and may take a
variety of forms, including policy development, standard setting, technical control measures,
health education or treatment of people with diseases (Corvalan & Kjellstrom 1995; Kjellstrom
& Corvalan 1995; Pastides 1995; von Schirnding 2002).

What are Environmental Health Indicators?
An Environmental Health Indicator (EHI) is defined as (Briggs, Corvalan et al. 1996):
“An expression of the link between environment and health targeted at an issue of specific policy
or management concern and presented in a form, which facilitates interpretation for effective
decision making”.
There are two important aspects to this definition. The first is an EHI provides information about
a scientifically based linkage between environment and health. The second characteristic is it’s
relationship with policy and management implying monitoring and action (Kjellstrom &
Corvalan 1995).
EHI’s tell us about the effects of the environment on health. Therefore, they are based on an
interpretable relationship between environment and health. Indicators are presentations of
measurements that summarise the characteristics of systems or highlight what is happening in a
system.
The main criteria for an EHI are:
• Routinely collected data to be used
• Meaningful summary of the conditions of interest
• International benchmarking capability
• Scientifically sound
• Sensitive and specific to real changes in the conditions being measured
There are three types of indicators:
• Human health effects that are caused by or associated with environmental exposure.
• Measures of environmental quality that have the potential to affect human health.
• Activities that place pressures on the environment or/and increase the possibility of
exposure in vulnerable populations.
The New Zealand EHI project has adhered to international best practice by adopting the
conceptual framework, the DPSEEA framework endorsed by the World Health Organisation
(WHO) to organise its own EHI programme. The WHO started their EHI programme in 1999 in
collaboration with the European Environmental Agency and the European Commission. The
indicators have been piloted and tested in fifteen countries in Europe. The detailed methodology
for individual indicators was developed by world experts and reviewed at working group
meetings involving a wide range of multidisciplinary expertise and several countries. The United
States and Canada have recently decided to follow the WHO Europe programme.
The New Zealand EHI project has been working closely with WHO Europe and has contributed
significantly to the global initiative and more recently has developed strong links with
programmes in the United States and Australia.
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The indicators presented in this report reflect the WHO indicators. There have been a few
changes and additions to the original WHO indicators reflecting data availability as well as New
Zealand specific issues. These changes have been a result of the consultation and feedback
received over the last four years from various agencies.
The EHI project does not replace any other indicator project, national or regional, but rather adds
the human health dimension to the other indicator initiatives. It builds upon the work done by the
Ministry for the Environment’s Environmental Performance indicators programme that
specifically relates to policy objectives under the Resource Management Act 1991, including
recent National Environmental Standards under the Resource Management Regulations 2004 and
other national environmental policies and legislation as well as the state of the environment
reporting done by individual regional councils/unitary authorities. To date, there has not been a
national system for regularly taking stock of the relationship between environmental factors and
human health outcomes. This project is the first to do so in a structured manner.

What are the uses of Environmental Health Indicators?
Indicators are powerful communication tools for policy-makers, experts and the general public;
when integrated with the policy-making process, they can demonstrate the effectiveness of
environment and health policies, thus facilitating the setting of priorities among competing
policies. They provide a strand of evidence complementary to epidemiological information to
inform policy development.
Indicators provide evidence for the potential benefits of policies; they enable the assessment
of the potential impact of environment and health policy on the health of the population. Spatial
and temporal analysis of the indicators facilitates assessment of the potential health and
environmental benefits of policies.
Indicators support priority setting for policy-makers; by providing comparative information,
feasible policy interventions can be prioritized based on the best evidence.
Indicators identify examples of good practice; it is envisaged that the EHI reporting will
provide examples of good practice among participating organisations.
Indicators help monitor global progress by providing a uniform approach to monitoring time
trends in regions or in countries. This is important if the countries and agencies are to introduce
collaborative policies on environment and health.
Indicators can be hypothesis - generating tools, as they will be able to identify data gaps as well
as areas where there is a marked difference between one area and the national average.
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5. Specific Issues
This report focuses on three environmental health issues namely, water quality (drinking and
recreational), air quality and road transport.
These issues were chosen mainly because the public has highlighted them in several surveys as
key concerns, for example, in a biennial survey in 2004 by Lincoln University, 19% of
respondents ranked water quality as their main environmental concern (Hughey, Kerr et al.
2004).
Other local surveys show similar concerns, for example, the Auckland Regional Council’s
Environmental Awareness Survey carried out in 2003/2004 found that respondents were either
concerned or very concerned about traffic congestion (90%), water pollution (86%) and air
pollution (76%).
Policy initiatives will affect future water quality as reflected in proposed new legislation, the
Health (Drinking Water) Amendment Bill. Another initiative, the Water Programme of Action
(administered by the Ministry for the Environment) which falls under the Sustainable
Development Programme of Action is to identify preferred policy directions for improving water
management.
The Drinking Water Assistance Package (administered by the Ministry of Health) will provide
funding to local authorities and private water suppliers for technical advice and direct capital
assistance with upgrading water supplies. The Ministry for the Environment is working with the
Ministry of Health to introduce a “multi-barrier” approach to managing human drinking water in
response to risks presented by potential contaminants. The proposed national environmental
standard publicly notified in September 2005, takes a pragmatic approach to protecting drinking
water sources, advocating consultative processes to identify and minimise potential cost impacts.
The proposed standard formalises practices and procedures already provided for, but that are
variably applied, in order to minimise adverse effects on drinking water sources, and other
freshwater systems.
In terms of air quality, the Ministry for the Environment has introduced the Resource
Management (National Environmental Standards Relating to Certain Air Pollutants, Dioxins, and
Other Toxics) Regulations 2004. From the 8th October 2004, the first of the standards came into
effect. The standards aim to create a level playing field across New Zealand, provide certainty
and consistency, guarantee a similar level of protection for the health of New Zealanders, and
drive effective regional and national policies to improve air quality. The fourteen air quality
standards include:
•

seven activity standards that ban various activities that discharge unacceptable
quantities of dioxins and other toxics into the air. These standards that came into effect
on the 8th October 2004 include the burning of coated wire in the open: deliberate landfill
fires; burning of tyres in the open; burning of road tar seal (bitumen burn off); and
burning of waste oil in the open. In addition no new high temperature hazardous waste
incinerators will be allowed from the 1st October 2006 while the use of school and
hospital incinerators will be banned unless they have obtained a resource consent.
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•
•
•

a design standard for new small-scale domestic wood-burning appliances in urban areas
to minimise emissions of smoke and soot which will come into effect on the 1st
September 2005.
a design standard for the collection and destruction of landfill gas at large landfills
(over one million tonnes) which came into effect on the 8th October 2004.
five ambient air quality standards which will become effective from September 2005
(see Figure 2). The pollutants covered are carbon monoxide (CO), fine particles (PM10),
nitrogen dioxide (NO2), sulphur dioxide (SO2) and ozone (O3). As of the 1st September
2005 regional councils will be required to monitor air quality for these pollutants and
publicly report any exceedances.

Figure 2: National environmental standard maximum pollution concentrations 2005
Contaminant
Threshold
Averaging period
Permissible excess
Concentration
Carbon monoxide
10 mg m-3
8 hour running mean
One 8 hour period in
any 12 month period
Nitrogen dioxide
200 μg m-3
1 hour mean
9 hours in any 12
month period
-3
Ozone
150 μg m
1 hour mean
Not to be exceeded
PM10
50 μg m-3
24 hour mean
One 24 hour period in
any 12 month
Sulphur dioxide
350 μg m-3
1 hour mean
9 hours in any 12
month period
570 μg m-3

1 hour mean

Not to be exceeded

Data source: Resource Management (National Environmental Standards Relating to Certain Air Pollutants, Dioxins, and Other Toxics)
Regulations 2004

Recent policy developments intended to reduce harmful emissions from vehicles include a
vehicle exhaust rule, phased in from January 2004 that ensure that all vehicles entering New
Zealand are manufactured to internationally recognised emission standards from the United
States, European Union, Japan or Australia. In June 2005 the government announced a series of
further measures to tackle pollution from vehicles. These included a visible smoke check at
vehicle warrant/certificate of fitness inspection, tightening controls on imported vehicles and
prohibiting the removal, or tampering with emission control. In addition the Ministry of
Transport will carry out education of vehicle users on the need for, and benefits of, regular
vehicle maintenance and repair.
The ‘Petroleum Products Specifications Regulations 2002’ administered by the Ministry of
Economic Development compliments the initiatives being carried out by the Ministry of
Transport for improving air quality. The Regulations require diesel supplied from the 1st January
2006 to have a sulphur content of no more than 50 ppm (parts per million).
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6. Water Quality
Figure 3: DPSEEA Framework: Water Quality Indicators
Driving Force
Land use

Pressure
Livestock numbers
Wastewater treatment

State

Action

Drinking water quality
Recreational water quality

Exposure
Access to safe drinking/recreational water

Effect
Outbreaks of drinking/recreational waterborne diseases
Drinking/recreational waterborne diseases rate

Water availability and quality have marked effects on human health. It is estimated that globally,
poor water quality, supply, sanitation and hygiene account for 5.7% of the total disease burden or
84 million years of life lost per annum (WHO 2004; Pruss, Kay et al. 2002).
Untreated or inadequately treated water contaminated by waste presents a significant health risk.
Both microbial agents and chemicals can enter the water supply from waste and are not always
effectively removed at water treatment plants and may be associated with widespread ill health.
Contaminated lakes, rivers and coastal waters when used for recreation can also cause healthrelated problems including gastrointestinal, respiratory, ear, eye and skin symptoms (Cabelli,
Dufour et al. 1982; Kay, Fleisher et al. 1994).
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The Driving Forces influencing Water Quality
The main driving force influencing water quality is (see Figure 3):
• Land use (see Appendix Two for metadata)
Sixty percent of our drinking water comes from lakes and rivers and the rest from groundwater.
The main sources that impact water quality are agriculture, human sewage, urban storm water,
industry, mining and forestry (Ministry for the Environment 1997).
The land use indicator highlights the factors that have an influence on water systems. This is
intimately linked with other driving forces like economic development and population growth.
Water quality and quantity in streams, rivers, wetlands, estuaries, lakes and groundwater depends
mainly on land use in their catchments. Farming and horticulture are major industries, providing
a high proportion of New Zealand’s export earnings. Hence the main land cover class in New
Zealand is pastoral (39%). Figures 4 and 5 illustrate the different land use patterns among the
regions where the Manawatu-Wanganui region (61%) has the highest percentage of pastoral land
and the Auckland region (9.3%) the highest percentage of urban area. The main urban areas
cover 1.9% of New Zealand’s land area with almost 87% of New Zealand’s population live in
towns and cities (Ministry of Agriculture and Forestry; Ministry for the Environment 2005). For
example, the Christchurch drinking water supply is untreated drinking water but complies with
the Drinking Water Standards for New Zealand 2005. However, development and increasing
demand for water for more intensive farming, a growing number of households and general
development is threatening water quality and quantity. Between 1998 and 2001 hydrocarbons
were detected in 50% of the unconfined upper level aquifer wells within Christchurch City
indicating organic material is reaching the aquifer (Abraham & Hanson 2002).
Land use patterns exert different pressures on source water. The three main activities that impact
on water quality as a result of land use change are rural land use and intensified agricultural use,
urban storm water and point source discharges, and runoff from roads (Ministry for the
Environment 2004). Landfills and the cumulative effects of on-site effluent treatment systems
are other potential point source discharges, which can impact on water quality. The main
distinction between urban land use and rural land use is that urban land use is associated with
point source pollution whereas rural use is associated with diffuse water pollution. Thus, point
source pollution can be managed through discharge permits whereas diffuse pollution needs
other management tools.
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Figure 4: Land use types by region, 2003

Data source: Ministry of Agriculture and Forestry

Figure 5: Land use types by region, 2003
Pastoral

Horticultural

urban areas & open space

100%

Percentage

80%

60%

40%

20%

Southland

Otago

Canterbury

West coast

Marlborough

Nelson

Tasman

Wellington

Manawatuwanganui

Taranaki

Hawke's Bay

Gisborne

Bay of Plenty

Waikato

Auckland

Northland

0%

Regions

Data source: Ministry of Agriculture and Forestry
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The Pressures on Water Quality
The main pressures on water quality are (see Figure 3):
• Livestock numbers (see Appendix Two for metadata)
• Wastewater treatment (see Appendix Two for metadata)
As with the previous section, agricultural land use and urbanisation are two key pressures that
affect both drinking and recreational water quality. These specific types of land use exert
pressures on the environment in the form of livestock numbers and generation of wastewater.
The main risk to water quality in New Zealand is that livestock have access to catchments of
open water supplies. The other risk is the discharge of inadequately treated sewage/waste water
to sea resulting in beach closures for bathing and shellfish gathering.
Pastoral agriculture has been implicated as the single largest cause of water pollution in New
Zealand (Wilcock 1986; Smith, Wilcock et al. 1993; Ministry for the Environment 1997).
Pastoral farming is the main agricultural land use, comprising beef cattle, dairy farming, sheep
farming and to a smaller extent, deer farming, with sheep farming the largest proportion of
livestock (77% of the total). Figure 6 shows that livestock numbers are high in the South Island
and in the eastern North Island. A recent study has demonstrated that dairy cows walking
through streams cause considerable water contamination, with Escherichia coli (E. coli) levels
temporarily elevated to more than one hundred times background levels and more than one
hundred times the guidelines for contact recreation (Davies-Colley, Nagels et al. 2004).
The ongoing pressure for the intensification of, and changing, rural use can lead to more
inorganic pollutants entering water bodies (e.g. nitrogen or phosphorus from fertilisers;
nitrogen/ammonia from animal urine or silage; micro-organisms from animal faeces; sediment
from stock pugging). Nitrate-nitrogen concentrations in shallow groundwater frequently exceed
Ministry of Health drinking water standards where stock densities are high and upper soils
permeable. Cases receiving attention are discussed in Environment Canterbury’s (Canterbury
Regional Council) recent report on high nitrate concentrations in groundwater south-east of
Ashburton District’s three meat processing plants and in the coastal region around
Dorie/Pendarves, an irrigated arable crop area (Hanson & Hayward 2004).
The community sewerage survey 2000-2001 (CoSINZ) indicated that 95% of respondents are
connected to a reticulated sewerage system with most treated wastewater discharged to land or
into rivers, estuaries and the sea (see Figure 7). If the indicator is to be useful then information
would have to be gathered on the 5% of respondents who are not connected to a reticulated
sewerage system and have no adequate local disposal facilities. Another method of wastewater
disposal is onsite sewage using septic tanks and soakage trenches or holes. If properly
maintained and in areas of low population density the environmental effects are minimal,
however, potential problems exist where the density of septic tanks is high, or where effluent
soakage is poor or excessive, leading to groundwater contamination. This indicator does not take
into account contamination from other sources of faecal material, particularly that of farm
animals, which is particularly relevant to New Zealand.
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Figure 6: Livestock numbers, 2002

Data source: Ministry of Agriculture and Forestry

Figure 7: Waste Water Treatment Coverage – National, 2000-01
Less than secondary
11%

no treatment given
0%

Tertiary
53%
Secondary
36%

Data source: ESR – CoSINZ database
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The State of Water Quality
The state of water quality is described by the following indicators (see Figure 3):
• Drinking water quality (see Appendix Two for metadata)
• Recreational water quality (see Appendix Two for metadata)
The state (quality) of the environment is affected by various pressures on it such as agricultural
land use and livestock numbers as well as urbanisation and wastewater treatment.
Livestock numbers particularly in areas where stock densities are high can impact on water
supplies by increasing the number of pathogens and the nitrogen content of water bodies. This
can lead to illness from ingesting the contaminated water, the two main ways to minimise risk
from illness arising from these microbial contaminants being to keep the source water clean and
treat the water before distribution.
Escherichia coli presence in drinking water is used to indicate that the water has been subjected
to recent faecal contamination, if E. coli is present, there is also a greater risk of other pathogens
being present.
Annual E. coli exceedance is a good general indicator of the state of drinking water quality.
Nationally annual E. coli exceedance has improved from 3% of all registered water supplies
exceeding guidelines in 1998 to 1.8% in 2003. Figure 8 illustrates the annual E. coli exceedance
ranges; from none in a few TLA’s like North Shore C.C. and Hamilton C.C. to 8% in Westland
and Waitaki D.C.
For a drinking water supply, compliance is determined by considering how the quality of the
water compares with the requirements of the Drinking Water Standards for New Zealand 2000.
This value takes into account the monitoring regime, quality procedures and processes. In 2003,
E. coli compliance was met for 71% of the New Zealand population and protozoa
(Cryptosporidium) compliance for an estimated 64%.
There is currently little information on the quality of drinking water sources available nationally.
The Ministry for the Environment in consultation with the Ministry of Health is developing a
national environmental standard for raw drinking water sources aimed at improving how
drinking water is managed at source. Should this standard become law it will likely complement
Ministry of Health’s legislation and standards for improving drinking water supply and delivery
and ensure a comprehensive approach to managing drinking water from source to tap.
Two recent studies of the environmental quality of New Zealand rivers found that E. coli
concentrations exceeded the guideline in most of the land cover classes and were most
pronounced where climate is driest, and where the catchment is dominated by pastoral land cover
(Larned, Scarsbrook et al. 2005; Snelder & Scarsbrook 2005).
Poor recreational water quality can affect human health. Rural and urban run-off can contain
both human and animal faeces. In times of high rainfall the pathogens present in animal faeces
can be transferred into waterways via storm water drains or overland flow. For urban catchments,
contamination at beaches could be elevated by inflow and infiltration of storm water into the
sewer system. Sewer overflows are dependent on rain intensity and can be contaminated by
storm water.
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Both freshwater (lakes, rivers and streams) and marine water (beaches) are monitored by
councils, generally in the summer months. The Microbiological Water Quality Guidelines for
Marine and Freshwater Recreational Areas produced by the Ministry for the Environment and
Ministry of Health and released in 2003 have moved away from the sole use of guideline values
of faecal indicator bacteria, and instead use a combination of a qualitative risk grading of the
catchments, supported by the direct measurement of appropriate faecal indicators to assess the
suitability of a site for recreation. An overall Suitability for Recreation Grade (SFRG), which
describes the general condition of a site at any given time, based on both risk and indicator
bacteria counts. This can be translated to an indicator, e.g. “percentage of monitored beaches in
each beach grade”. Figure 9 illustrates how the Canterbury R.C. has utilised the new guidelines
and disseminated that information in a concise map.
However it is still useful to understand the percentage of beaches in each area exceeding the
guideline values. This provides another method of analysing water quality data in terms of health
risk. Figure 10 shows some monitoring results to illustrate regional and temporal differences,
some of these are due to monitoring processes and are explained in Appendix Two. For instance,
Hawke’s Bay R.C. in the bathing season 2002-2003 had only 0.01% of samples taken exceed the
277 enteroccocci per 100mls levels, however West Coast R.C. would, at first glance, appear to
have 20% of samples exceed guidelines, however this reflects only five samples being taken
during that bathing season. However North Shore C.C. had 10% samples exceed guideline values
in the 2003-2004 bathing season, dropping down to 2% the following year (2004-2005).
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Figure 8: Annual E. coli exceedances, 2003

Data source: ESR - WINZ

Figure 9: Christchurch beach grades, 2004-2005 bathing season

Data source: Environment Canterbury (Canterbury Regional Council).
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Figure 10: Recreational Water Quality by Region
Regional
Council/Unitary
Authority/TLA# Bathing season
Northland
2003-2004 season
North Shore
2003-2004 season
2004-2005 season
Bay of Plenty
2003-2004 season
Gisborne
2003-2004 season
Hawke’s Bay
2003-2004 season
Taranaki
2003-2004 season
2004-2005 season
Wellington
2003-2004 season
2004-2005 season
Tasman
2003-2004 season
Nelson
2003-2004 season
Marlborough
2003-2004 season
West Coast
2003-2004 season
2004-2005 season
Canterbury
2003-2004 season
2004-2005 season
Dunedin
2003-2004 season
Southland
2003-2004 season
2004-2005 season

Marine
exceedance*
(Number of
Samples)
6.4 (266)
10 (639)
2 (564)
2 (315)
1.7 (231)
5 (220)
6 (202)
7.6 (144)
7.5 (1 711)
3.6 (1 616)
5.6 (233)
3.9 (78)
8.6 (303)
9 (22)
20 (5)
3 (627)
3.5 (566)
2 (146)
5.6 (189)
1.6 (174)

Freshwater
exceedance^
(Number of
Samples)

13.3 (105)
11.5 (464)
4.6 (437)

15 (89)
8.4 (666)

Data source: Individual Regional Councils/Unitary authorities
*
Marine water exceedances = (Number of samples with > 280 enterococci per 100ml / Number of samples taken) x 100
^
Freshwater exceedances = (Number of samples with > 550 E. coli per 100 ml / Number of samples taken) x 100
#
Not all regions are represented here due to data unavailability
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Exposures to Water Quality
Indicator (see Figure 3):
• Access to safe drinking/recreational water (see Appendix Two for metadata)
Deterioration in the state of water quality only affects human health if people are exposed; access
is the most robust routinely collected dataset to reflect this. Access to a registered water supply
has been increasing over the last five years. In 2003 85% of the national population was on a
registered water supply with lower figures in certain areas, for example 47% in the Southland
D.C. and Rodney D.C (see Figure 11).
The issue of effective monitoring of recreational water and ensuring it is safe is of special
significance in New Zealand due to a high proportion of people accessing these waters. The
Ministry for the Environment cite 79% of people are recreational users of freshwater.

Figure 11: Population access to ‘safe drinking water’, 2003

Data source: ESR - WINZ
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The Health Effects of Poor Water Quality
Indicators (see Figure 3):
• Drinking/recreational waterborne diseases rate (see Appendix Two for metadata & Section
10)

•

Outbreaks of drinking/recreational waterborne diseases (see Appendix Two for metadata &
Section 10)

Contact with microbial contaminated water is one of the risk factors for a number of diseases in
New Zealand such as viral hepatitis, campylobacteriosis, cryptosporidiosis, giardiasis and
gastroenteritis.
Over the last seven years, the national drinking waterborne disease rate has increased until 2003
when it decreased, remaining steady in 2004 at a national rate of 57 cases per 100 000. Figure
12 illustrates that the rate ranges from no cases to 373 cases per 100 000 population by TLA.
Most of the identified cases were caused by Campylobacter (56%) or Cryptosporidium (15%). It
should be noted that there are inherent inaccuracies associated with any public health notification
surveillance system which may impact on observed links between exposure and disease rates
(see Section 10 and Appendix Two for more detail).
The recreational waterborne disease rate follows the same temporal trend but with fewer cases;
the national rate in 2004 being six cases per 100 000. The spatial pattern is quite different with
the highest rate in Mackenzie D.C. and Queenstown-Lakes D.C (see Figure 13).
Twenty-two outbreaks were identified in 2004 where the main mode of transmission was
associated with water. Of these, 16 were considered to be due to drinking water and six due to
recreational water. A total of 108 people were affected. The most common organisms identified
were Giardia (55%) and Campylobacter (14%) (see Figure 14).
There have been occasional other cases of waterborne disease, for example, in early 2005, an 18month-old Seddon child was diagnosed with a bacterial disease caused by ingesting E. coli 0157
(Verotoxigenic Escherichia coli - VTEC), which tests later found to be present in the SeddonAwatere water supply. Escherichia coli O157 is one the strains of the bacterium E. coli.
Although most strains are harmless and live in the intestines of healthy humans and animals, this
particular strain produces a powerful toxin and can cause severe illness.
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Figure 12: Drinking waterborne diseases rate, 2004

Data source: ESR - EpiSurv

Figure 13: Recreational waterborne diseases rate, 2004

Data source: ESR – EpiSurv
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Figure 14: Outbreaks of drinking/recreational waterborne diseases, 2004
TLA
Auckland
Grey
Timaru
Wanganui
Banks Peninsula
Buller
Franklin
Lower Hutt
Manukau
Papakura
Rodney
Rotorua
Waitakere
Western Bay of Plenty
Total

Total
number of
outbreaks
6
2
1
1
1
1
2
1
1
1
1
1
2
1
22

Number of
drinking
water
3
1
0
0
1
1
2
1
1
1
1
1
2
1
16

Number of
people
affected
9
4
23
2
5
5
3
3
2
8
12
2
78

Number of
recreational
water
3
1
1
1

Number of
people
affected
6
2
19

6

27

Data source: ESR - EpiSurv
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Actions to Reduce the Burden of Disease from Poor Water Quality
Action indicators can be at a local, regional or national level. Some actions like the Ministry of
Health’s proposed drinking water amendment bill may have an effect on both the drinking water
quality and disease rate. The effect of this action could be quantified and assessed by comparing
the environmental and health indicators before and after the legislation. This could also be
applied to any major works to upgrade water treatment plants as well as to improve source water.
Another use of action indicators is to assess and identify good practices. This would enable the
identification of what actions worked, where and why. An example could be the number of
resource consents (including discharge permits) approved affecting water by a regional or unitary
council.
For communities, action indicators would be more useful if they reflected the utility of that
resource to the local community, for example, the number of times beaches were closed for
bathing or shell fish gathering or the number of water boiling notices.
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7. Air Quality
Figure 15: DPSEEA Framework: Ambient Air Quality Indicators

Driving Force
Pressure

Fuel consumption
Home heating

Emissions of air pollutants

Action
State
Ambient air quality

Exposure
Exposure to ambient air pollutants

Effect
Hospitalisation rates due to short-term air pollution exposure
Years of life expectancy lost due to PM exposure

Air pollutants from motor vehicles, industry, housing and commercial sources have an adverse
effect on human health and there is evidence that air pollution in many cities is responsible for a
significant burden of disease and deaths (WHO 2003; Pope, Dockery et al. 1991; Spix, Anderson
et al. 1998; Pope, Burnett et al. 2002).
The estimated annual global burden of disease attributable to urban air pollution is 13 deaths per
100 000 inhabitants and 7,865,000 Disability Adjusted Life Years (DALYs) or 128 DALYs per
100 000 population globally (WHO 2000).
It should be noted that there are linkages between some of the air quality and transport
indicators, in particular the driving force indicators.
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The Driving Forces influencing Ambient Air Quality
The driving force indicators selected, which have an influence on air quality, are (see Figure 15):
• Fuel consumption (see Appendix Two for metadata)
• Home heating (see Appendix Two for metadata)
Total annual energy consumption is considered one of the main driving forces leading to
pressures on the environment from energy production, which in itself is the major source for a
number of pollutants emitted into the atmosphere annually.
The amount of energy used by consumers has been increasing. The largest component of this is
domestic transport (41%) as illustrated in Figure 16. Consumer energy by fuel type shows the
extent to which we are consuming resources. Oil is the dominant fuel type (49%) and
consumption has increased steadily (see Figure 17).
Wood and coal burning on open fires and in burners has been identified in some New Zealand
cities as a major source of winter air pollution. Census data indicate that 43% of the population
used wood, and 6% coal, to heat their homes in 2001. Wood as a heating source has been slowly
decreasing over the last 15 years from 49% in 1986 to 43% in 2001. The distribution of coal and
wood as home heating sources varies regionally; the highest proportion using wood burners are
Hurunui D.C. residents (84%) and using coal are Grey D.C. residents (70%) (see Figure 18).

Figure 16: Total consumer energy by sector, 2003

Residential
12%

Commercial
9%
Domestic transport
41%

Industrial
33%
Agriculture
5%

Data source: Ministry for Economic Development
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Figure 17: Total consumer energy by fuel, 2003

coal
9%
other renewables
6%

oil
49%
electricity
25%

geothermal direct use
3%

gas
8%

Data source: Ministry for Economic Development

Figure 18: Percentage of dwellings using wood and/or coal, 2001

Data source: Statistics New Zealand
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The Pressures on Ambient Air Quality
Indicator (see Figure 15):
• Emissions of air pollutants (PM10, SO2, NOx, CO, VOC) (see Appendix Two for metadata)
This indicator describes emissions of a selection of pollutants or precursors of pollutants, which
constitute a potential risk to health. Some pollutants are directly emitted into the atmosphere e.g.
SO2 from a variety of sources such as vehicles, construction sites, agricultural etc. Other
pollutants are formed by chemical reactions in the atmosphere (such as secondary PM and ozone
(O3) as a result of fuel combustion in motor vehicles, at power plants, and in other industrial
processes.
This indicator can be used to interpret temporal trends in air pollution emissions. In general
terms, a change in emissions will lead to a change in ambient air concentrations. However,
ambient air concentrations are also determined by meteorological conditions. Changes in air
concentrations may lead to a change in exposures and consequent health risk to the population.
Some of the pollutants described here have long atmospheric lifetimes and may therefore be
transported over long distances.
Figure 19 and the emissions maps (Figures 20 to 24) represent the data from the national
emissions inventory done in 1995 (Kuschel & Kingsland 1998). The industrial sector produces
the largest amount of CO2, CO, VOC, NOx, SOx and PM10. CO2 and VOCs are the most emitted
pollutant.
Figure 19: Total annual emissions from each source category (in tonnes/year), 1995
Source
CO2
CO
VOC
NOx
SOx
PM10
Sector
total
Natural
976,000
28,593 2,894,914 18,740
100,000 negligible 4,018,247
Transport 13,304,544 304,253
88,545
143,235
5,201
6,515
13,852,293
Industrial 15,721,414 50,566
75,529
37,245
34,008
19,845
15,938,607
Area
3,429,284 155,860
97,906
25,407
1,885
15,266
3,725,608
Total
33,431,242 539,272 3,156,894 224,627 141,094
41,626
37,534,755
Data source: Kuschel & Kingsland 1998 – Total air emissions inventory for New Zealand

Figures 20 to 24 show that the most CO is produced by Auckland, the most VOC by Southland,
the most NOx by Auckland, the most SOx by Whakatane and the most PM10 by Invercargill.
Auckland has the highest NOx and CO emissions primarily due to motor vehicles. Southland has
the greatest VOC emissions with Gisborne second, both emissions are almost entirely due to
natural emissions, from extensive areas of forest and large areas of pasture with ruminant stock.
Invercargill city has the highest emissions of PM10 due to industrial sources.
More recently regional councils/unitary authorities have prepared emission inventories in their
regions, these indicate that motor vehicles and domestic fires for home heating contribute the
greatest quantity of air pollution in New Zealand, industry also contributes to localised air
pollution (Environet Ltd 2004). The ‘2002 Christchurch inventory of emissions to air’ (Scott &
Gunatilaka 2004) identified domestic home heating (82%) as the predominant wintertime source
of PM10 in metropolitan Christchurch.

Developing National Environmental
Health Indicators for New Zealand

Page 26

June 2005

Figure 20: CO Emissions, 1995

Data source: Kuschel & Kingsland 1998 – Total air emissions inventory for New Zealand

Figure 21: NOx Emissions, 1995

Data source: Kuschel & Kingsland 1998 – Total air emissions inventory for New Zealand
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Figure 22: PM10 Emissions, 1995

Data source: Kuschel & Kingsland 1998 – Total air emissions inventory for New Zealand

Figure 23: SOx Emissions, 1995

Data source: Kuschel & Kingsland 1998 – Total air emissions inventory for New Zealand
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Figure 24: VOC emissions, 1995

Data source: Kuschel & Kingsland 1998 – Total air emissions inventory for New Zealand
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The State of Ambient Air Quality
Indicators (see Figure 15):
• Ambient air quality (see Appendix Two for metadata)
Pollutants of interest for air quality include particulate matter (PM), Ozone, SO2, NOx, and CO.
Measurements of the ambient concentrations of these pollutants provide a good picture of air
quality and related health risk.
Figure 25 lists ambient PM10 concentration data for several locations in 2003. A more complete
set of air quality data is not available at this time. The greatest number of PM10 exceedances
were reported in Nelson and Christchurch.

Figure 25: PM10 Annual Mean, Daily Maximum and Exceedances by site, 2003
Number of exceedances
Site
PM10 annual mean PM10 daily maximum
>50μg/m3
Penrose
19
53.6
2
Mt Eden
14.3
44
0
Henderson
17
42.5
0
Christchurch
20.7
107
23
Nelson
30
147
69
Tauranga
12.25
25
0
Rotorua
15.9
89
3
Data source: Individual Regional Councils/Unitary authorities
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Exposures to Ambient Air Quality
Indicators (see Figure 15):
• Exposure to ambient air pollutants (see Appendix Two for metadata)
Without adequate national air quality monitoring data it was not possible to assess regional
exposure to air pollutants in this report.
Figure 26 demonstrates the average exposure to PM10 in four key regions of New Zealand in
2003. While the most extreme concentrations of PM10 were measured in Christchurch and
Nelson, Auckland measurements showed the greatest number of days at a concentration range of
10 to 15 mg/m3.

Figure 26: PM10 exposure distribution, 2003
CHCH - Coles Pl
WAITAKERE - Henderson

NELSON - St Vincent St
AUCKLAND - Mt Eden

180
160

Number of days

140
120
100
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40
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145-149.9

140-144.9

135-139.9

130-134.9

125-129.9

120-124.9

115-119.9

110-114.9

105-109.9

95-99.9

100-104.9

90-94.9

85-89.9

80-84.9

75-79.9

70-74.9

65-69.9

60-64.9

55-59.9

50-54.9

45-49.9

40-44.9

30.34.9

35-39.9

25-29.9

20-24.9

15-19.9

5-9.9

10-14.9

1-4.9

0

PM10

Data source: Individual Regional Councils/Unitary authorities
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The Health Effects Associated with Poor Ambient Air Quality
Indicators (see Figure 15):
• Years of life expectancy lost due to PM exposure (see Appendix Two for metadata)
• Hospitalisation rates due to short-term air pollution exposure (see Appendix Two for
metadata)

There is increasing evidence for adverse effects of air pollution on respiratory and cardiovascular
systems from both acute and chronic exposure, ranging from transient changes in respiratory
function, to hospital admissions and death.
The most severe effects include a significant reduction in life expectancy due to long-term
exposure to high levels of PM10. Determining a threshold of PM10 for health effects remains
elusive at a population level because there are inevitably large differences in individual
susceptibilities in large populations. Instead of thresholds, exposure/concentration/response
relationships for different health endpoints provide more realistic information for action.
Results are shown below (Figure 27 and 28) for the estimated number of excess respiratory and
cardiovascular cases due to short-term PM10 exposure and years of life lost attributable to the
chronic effects of PM2.5.
Figure 27: Estimated number of excess respiratory and cardiovascular cases due to shortterm PM10 exposure in 2003
Estimated number of cases of Estimated number of cases of
Respiratory disease due to Cardiovascular disease due to
Site
short-term PM10 exposure
short-term PM10 exposure
67.5 (42.4 - 92.4)
69.7 (46.6 - 100.1)
Auckland - Mt Eden
41.4 (26.0 - 56.6)
43.4 (29.1 - 62.2)
Waitakere - Henderson
76.4 (48.0-104.4)
94.3 (63.2-135.1)
Christchurch - Coles Pl
9.3 (5.9 - 12.7)
20.2 (13.6 - 28.9)
Nelson - St Vincent St
Data source: AirQ 2.2.2; Individual Regional Councils/Unitary authorities; Statistics New Zealand
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Figure 28: Years of life lost attributable to the chronic effects of PM2.5
(for starting year of simulation, using the data for 2003 due to exposures above the
threshold of 7.5ug/m3 PM2.5)
City

Christchurch

Nelson

Auckland

Scenario

No effects
threshold of
PM2.5 (7.5
μg/m3)
No effects
threshold of
PM2.5 (7.5
μg/m3)
No effects
threshold of
PM2.5 (7.5
μg/m3)

Years of
Life Lost

Number
of deaths
(all
causes)

Mortality
rate per
100 000

Number of
Deaths
(Cardiopulmonary)

Mortality rate
per 100 000
(Cardiopulmonary)

419

838

248

302

89

697

1394

3485

494

1123

89

178

43

66

16

Data source: AirQ 2.2.2; Individual Regional Councils/Unitary authorities; Statistics New Zealand

In summary, for all causes of death, all other things being equal, in Christchurch a reduction of
annual PM2.5 to 7.5ug/m3 (in 2003) would save almost 419 years of life in people older than 30
years; in Nelson this figure would have been 697 and in Auckland 89.
In terms of life expectancy, all other things being equal, if annual mean PM2.5 levels in
Christchurch were reduced to 7.5ug/m3, the life expectancy in a person of 30 years in
Christchurch would be increased by 0.68 years (248 days); in Nelson the figure would be 1.16
years (423 days) and for Auckland 0.123 years (45 days).
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Actions to Reduce the Burden of Disease from Poor Ambient Air
Quality
Measures and possible measures include:
Transport policies that promote greater use of public transport, New Zealand has transport
policies that promote the use of public transport and research on passenger land transport: For
example, the Land Transport Act 1998 requires every regional council/unitary authority to
prepare a Regional Land Transport Strategy (RLTS). A RLTS must take into account any
national land transport strategy and National Energy Efficiency and Conservation Strategy. The
National Energy Efficiency and Conservation Strategy which was released in 2001, includes
measures aimed at promoting low energy transportation such as cycling, walking and public
transport. In addition changes to the passenger transport funding system have seen substantial
growth in passenger numbers since that time. Longer-term developments, such as the planned
improvements to the rail system in Auckland, have provided positive trends in this area.
Promotion of low or ultra-low sulphur fuels to facilitate the introduction of advanced nitrogen
oxide abatement and particulate filters: For example, the Petroleum Products Specifications
Regulations 2002 administered by the Ministry of Economic Development have provided for the
following reductions in sulphur levels for diesel:
• Effective from 1st September 2002 - 1,000 parts per million (ppm) maximum pool
average and 1,400 ppm maximum cap for Auckland and Northland; 2,200 ppm maximum
pool average and 3,000 ppm maximum cap for rest of country;
• Effective from 1st August 2004 - 500 ppm maximum pool average and 600 ppm
maximum cap;
• Effective from 1st January 2006 - 50 ppm maximum. This is a similar action to which is
being taken around the world. For example Australia currently requires 500 ppm
maximum sulphur in diesel and is also moving to 50 ppm from 1st January 2006.
In June 2005 the government announced a series of measures to tackle the problem of air
pollution from vehicles. These included prohibiting the removal, or tampering with emission
control technology in vehicles.
• Introduction of new fuel specification regulation (2002) to allow up to 10% ethanol in
petrol.
• Investigation into the potential use of congestion pricing for roads in major urban areas.
• Investigation of more sustainable settlement designs and forms (New Zealand Urban
Design Protocol 2005)
• Developing fuel consumption/efficiency labelling for cars entering New Zealand.
• Support integrated land use planning, which reduces traffic demand and generates
sustainable travel solutions.
More Public Information: Canada has introduced an Air Quality Index (AQI) that provides a
general indication of the level of air pollution at a particular place and time. A numerical value
on a scale and a rating such as "good" "fair" or "poor" is used to inform the public on air quality
conditions without reporting concentrations of individual pollutants. This index is publicly
reported daily in print and on air. As of September 2005 regional council/unitary authorities must
publicly notify (in their respective airsheds) any exceedances of the five ambient quality
standards.
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Differential transport taxes and charges: An example is the German ecological taxation policy
where a differential tax system on petrol and other fuels was introduced by the German
Government in 1999 resulted in a decline in number of passenger kilometres travelled by car,
petrol consumption and PM10 pollution.
Actions to improve home heating: For example, the Ministry for the Environment’s Warmer
Homes Project; Energy Efficiency and Conservation Authority’s (EECA’s) Energywise Home
Grants programme; Environment Canterbury’s (Canterbury Regional Council’s) Clean Heat
Project which provides incentives and assistance for householders in Christchurch to install
“clean heating”. All wood burners installed indoors after 1st September 2005, on a property less
than two hectares, must comply with the Ministry of Environment's National Environment
Standards for Air Quality. The National Environment Standards requires wood burners to meet
an emission limit of less than 1.5 g/kg (grams of particulate per kilogram of wood burnt) and an
efficiency of greater than 65%.
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8. Road Transport
Figure 29: DPSEEA Framework: Road Transport Indicators

Population growth is a significant driving force for all environmental health issues. The number
of people play an important role in relation to the pressures on the environment and consequent
impact on health. An increase in population also results in a greater demand for goods and
services with increased commercial activity and waste products.
In the last 50 years, the national population has doubled however the number of motor vehicles
has increased six fold (LTSA cited in Kjellstrom & Hill 2002). Population growth is not
distributed equally; nationally there has been an increase of 1.2% over the last five years, with
the Tasman and Auckland regions experiencing 2.5% and 2.3% growth respectively. The West
Coast and Gisborne regions witnessed a 0.8% and 0.6% decline respectively.
New Zealand has one of the highest rates of motor vehicle ownership in the world with an
average of 69 vehicles per 100 people (Ministry for the Environment 1997).
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The Driving Forces influencing Road Transport
Indicators (see Figure 29):
• Means of travel to work (see Appendix Two for metadata)
Transport used for commuting to work is a good indicator to understand how public and private
transport is used. Census data collected in 2001 show that there has been an increase in the
proportion of people driving to work. In 2001, 62% of the population drove or was a passenger
in a car, truck or van or motorcycle on their way to work. As Figure 30 shows, among people
who used some form of transport to go to work, the highest proportion of people using public
transport was in the Wellington region (16.3%) and the lowest was in the Marlborough region
(0.4%).
In some regions, this is simply due to the lack of public transport and/or people might be using
non-motorised transport (bicycle, walking). For instance the highest proportion of people using
non-motorised transport was in the West Coast region (19%) and the lowest in the Auckland
region (5.7%).
Figure 30: Means of travel to work by region, 2001
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The State of Road Transport
Indicator (see Figure 29):
• Mean age of vehicle fleet (see Appendix Two for metadata)
The age of a vehicle passenger fleet measures the years of usage for each car and the quality of
the car fleet, which, in turn, affects the severity of injuries occurring to occupants of passenger
cars. Changes in injury severity are due to improvement in fleet composition (replacing older
vehicles with newer ones), driver safety and environmental conditions.
For example, vehicles constructed before 1984 had a significantly greater chance of being
involved in an injury crash than those constructed after 1994. One study found that the increase
was threefold (odds ratio 2.88, 95% confidence interval (CI) 1.20 to 6.91), after adjusting for
potential confounders. Though not statistically significant there was also an indication of a trend
of increasing crash risk with each one-year increase in vehicle age after adjustment for potential
confounders (odds ratio 1.05, 95% CI 0.99 to 1.11; p = 0.09) (Blows, Ivers et al. 2003).
In New Zealand, the national average age of passenger cars is 13 years, and ranges regionally
from 9.7 years in Auckland in the North Island to 15 years old in Waimate in the South Island
(see Figure 31).
This indicator is also linked to the section on air quality. As vehicles age and accumulate
mileage, their emissions tend to increase, particularly CO. Other factors such as the vehicle
model, weight, mileage, maintenance record, engine load, temperature and fuel type also
contribute to total emissions (Wenzel, Singer et al. 2000).
Figure 31: Mean car age, 2004

Data source: Land Transport New Zealand
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Exposures to Road Transport
Indicator (see Figure 29):
• Use of vehicle safety devices (see Appendix Two for metadata)
This indicator can be used to measures changes in peoples behaviours and can also be used to
monitor the efficiency of specific preventive actions.
The wearing of safety belts is common practice in New Zealand, in 2003 there was a national
rate of 94% for adults in the front seat and 81% for passengers in the rear seat. There were
disappointingly low rates for the use of child safety restraints and rear seat passengers in the Bay
Of Plenty and Gisborne regions (see Figure 32).

Figure 32: Safety device wearing rate by region, 2003
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The Health Effects associated with Road Transport
Indicators (see Figure 29):
• Mortality rate due to road traffic accidents (see Appendix Two for metadata)
• Serious injury rate due to road traffic accidents (see Appendix Two for metadata)
• Potential years of life lost (PYLL) due to road traffic accidents (see Appendix Two for
metadata)

The PYLL, mortality rate and serious injury rate due to road traffic accidents by region for 2004
are shown in Figures 33 – 36. Estimates of PYLL due to road traffic accidents are higher for
males than for females with regional patterns varying by sex. For females the TLA with the
highest number of PYLL was the Waitomo D.C (61.7) whereas for males it was the Kaikoura
D.C. (79.5) followed by the Opotiki D.C. (56.1).
The national mortality rate due to road traffic accidents for 2004 was 11 cases per 100 000
ranging from zero cases per 100 000 in the Kawerau D.C., Wairoa, D.C., South Wairarapa D.C.,
Mackenzie D.C. and Central Otago D.C. to 138 cases per 100 000 in the Kaikoura D.C (see
Figure 35). The three leading contributing factors for road traffic fatalities in 2004 were going
too fast for the conditions (18%), alcohol (14%) and loss of control (13%).
The national serious injury rates due to road traffic accidents for 2004 was 61 cases per 100 000
ranging from 15 cases per 100 000 in the Kawerau D.C. to 276 cases per 100 000 in the
Kaikoura D.C (see Figure 36). The three leading contributing factors for serious road traffic
injuries in 2004 were going too fast for the conditions (13%), loss of control (12%) and alcohol
(11%).
Figure 33: Potential Years of Life Lost for females due to road traffic accidents, 2004

Data source: Land Transport New Zealand; Statistics New Zealand
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Figure 34: Potential Years of Life Lost for males due to road traffic accidents, 2004

Data source: Land Transport New Zealand

Figure 35: Mortality rate due to road traffic accidents, 2004

Data source: Land Transport New Zealand
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Figure 36: Serious injury rate for road traffic accidents, 2004

Data source: Land Transport New Zealand
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Actions to reduce the burden of disease from Road Transport
There is sufficient evidence for effective interventions to reduce traffic accidents. A recent
review (Morrison, Petticrew et al. 2003) describes the following actions as effective in reducing
traffic accidents:
•
•
•
•
•

Health promotion campaigns for the prevention of childhood injury
Efforts to increase helmet use by cyclists and motorcyclists
Promotion of the use of children’s car seat and seat belts
Traffic calming and
Specific legislation against drink driving
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9. Future directions for EHI’s
For the EHI programme to be successful, research initiatives will need to be coordinated with the
monitoring work. Bridging the gap between the environment and human health will require
better detection of the links between environmental exposures and health outcomes. Resources
need to be allocated not only to monitoring activity but also for making use of the data and for
connecting it to actions and research.
Next steps for this project are:
•
•
•

Maintain an online up to date environmental health repository
Annual reports focussing on selected case studies - highlighting issues with developments
driven by policies, public concern, economic activities etc.
Co-ordinate environmental health surveillance in a few selected locations.

Figure 37: Research & Development within the DPSEEA Framework
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10. Data issues, quality and gaps
General
All the data presented in this report were obtained from sources external to ESR and were
collected primarily for purposes other than for this report. All analyses in this report are based
on data obtained prior to June 2005. Each of these datasets has it’s own structure and processes
and therefore own data quality issues. There are therefore several general issues which need
mention and consideration with regard to the data presented in this report. These include:
Data Availability
There are several limitations to the availability of data sets, for example, there are:
• times and locations within New Zealand at which data are not collected.
• significant variations in the time period between data collection and data availability.
• situations where data that have been collected cannot be accessed, for a variety of
reasons.
For this report a wide variety of data sources have been sought to develop as comprehensive a
picture as possible. Data gaps are noted as appropriate in the individual indicator sheets.
Data Consistency
Similarly, there are several limitations with respect to the consistency of data, these include:
• Variation in geographical boundaries over time and between agencies making time trend
analysis imprecise. Where area boundary definitions have remained largely consistent
rates of environmental compliance and health outcomes over time have been compared.
However there will be small overlaps in the population being compared. Conversely
when area definitions used for different types of data did not match, rates between areas
were not able to be compared.
•

This report relied on the definitions applied by the organisations collecting the data. For
example, individual officers investigating an outbreak or case of communicable disease
may apply the criteria used to define pathogen sources differently. This may result in a
greater percentage of cases attributed to one source e.g. water, than another e.g. food.

•

Variations in sampling protocols mean that data are not directly comparable between
some areas and countries. These differences in sampling protocols have been listed when
they are meaningful and apparent.

•

Data collected on EpiSurv are entered by the Public Health Unit. Differences between
areas with regard to the percentage of disease cases diagnosed in comparison to the
number of cases of disease contracted (and not reported) cannot be estimated. This may
have a significant impact on the observations. However it should be remembered that
since over-reporting is not an issue with EpiSurv data (duplicates are identified and
removed), reported data are either underestimates resulting from under-reporting, or true
rates in those areas. Note that cases of waterborne diseases were counted only if they
were clinically observed and laboratory confirmed.
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Data Comparability
Inconsistencies in, and the lack of data collection, make it difficult to report and compare results
across time and locations, as discussed above. Where these have been adequately addressed,
comparisons have been made.
Despite the limitations of the datasets, the collation of the data and the derivation of the various
EHI’s still has many merits, as its purpose is to examine general trends and relationships at a
national level and through the use of consistent methodologies globally benchmark New Zealand
internationally. It is not designed to be used as de facto epidemiological evidence.
Intra New Zealand differences may also highlight the need for a more consistent and systematic
approach to data quality across organisational and geographic boundaries.
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Appendix One: The DPSEEA Framework
This section explains in detail the various components of the DPSEEA framework. (Corvalan &
Kjellstrom 1995; Kjellstrom & Corvalan 1995; Pastides 1995; von Schirnding 2002).

Driving Forces
A number of key factors on the macro scale broadly affect the environmental processes that may
ultimately affect human health. For example, macroeconomic policies may have major effects on
the environment and on people’s health. Trade and fiscal policies may indirectly impact on
human health by affecting income levels and distribution, and agricultural or energy policy may
affect health by impacting on land, air and water resources (95). It is often at this level of
decision making, i.e. higher up in the framework, that indicators are useful for setting and
evaluating policies, as they allow examination of the root causes of problems, even if these are
seemingly remote from the issue under consideration. Thus, if the aim is to take effective action
at source, indicators that allow tracing of health effects to their underlying cause can be useful
and can give an “early warning” of pending environmental problems.

Pressures
The various driving forces considered above may result in pressures on the environment. Many
factors however, including policy context, social attitudes and economic infrastructure, affect the
extent to which driving forces are translated into actual pressures on the environment. Pressures
are generated by all sectors of economic activity, such as transport, energy, housing, agriculture,
industry, tourism and so forth. Pressures can occur from resource extraction, processing of
materials and the production, distribution, consumption and release of waste products. An
important pressure from the point of view of human health is the release of pollutants into the
environment. Many different sources and media such as water, air and soil may be involved.
Nevertheless, constraints similar to those discussed above with respect to driving forces also
operate at this level: for example, the ability of the environment to absorb the various stresses
imposed on it influences the extent to which changes in the state of the environment result.

State
The state (quality) of the environment may be affected by the various pressures exerted. Some
changes may be complex and widespread, affecting almost all aspects of the environment and
resulting in effects such as desertification, marine pollution or climate change, while others may
be more localized (for example, contamination of a local water supply). The frequency or
magnitude of natural hazards may be increased (for example floods, soil erosion), natural
resources may be negatively affected (for example biodiversity, soil fertility) or the quality of air
and water may be affected by pollution. Secondary effects may also occur, since modifications in
one area may affect others. New health hazards may be generated at each step.
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Exposure
Even where the state of the environment is unduly affected, people’s health and wellbeing may
be affected only when they are actually exposed. Many factors determine whether an individual
will be exposed, for example, to pollution in the environment. Pollution levels vary from place to
place and over time, and people’s activities and behavioural patterns may influence the extent to
which they come into contact with the environment. An environmental factor may play a major
or a minor role in influencing a disease outcome. With low levels of exposure, the factors
concerned may more often play a contributory rather than a primary role in causing disease.
Improved biological and biochemical markers of exposure should enhance the effectiveness of
exposure assessments in the future. Whatever technique is chosen to characterize exposure,
account must be taken of the exposure of groups at specific risk, which include the poor, women,
children and workers.

Effect
Once a person has been exposed to an environmental hazard, health effects may manifest
themselves which may vary in type, intensity and magnitude depending on the type of hazard,
the level of exposure and other factors. The ill-health effects of environmental exposures may be
acute, occurring relatively soon after exposure (from a single large dose due to an accident or a
spill for example), or they may be chronic, occurring as a result of cumulative exposures over
time.
Thus generally speaking, many factors affect the extent to which a hazard in the environment
affects human health. The form, duration, intensity and timing of exposure are important, as is
the health status, age and genetic make-up of the individual, as well as the quality and
accessibility of the health care system.

Actions
While sound public policy is based on analyses of the best available information, it does not
require absolute scientific certainty. Different actions can be taken, targeted at various points in
the framework. It would obviously be impossible to reduce all environmental exposures to a
level at which the risk to human health is zero. Measures to improve public health must be
implemented over time. Such measures may be short term and remedial or longer-term and
preventive (for example changing personal behaviour and life styles). Measures could take the
form of a policy or comprehensive plan of action which outlines the goals to be achieved in
improving health and the environment and mechanisms for attaining those goals, such as
standards. A prudent policy on acceptable exposure levels is important, however, and such
policies should be revised and updated in accordance with new scientific knowledge. This may
lead in some cases to the introduction of more stringent standards, while in other cases the
standards may be shown to have been unnecessarily restrictive.
Various actions should thus be taken, based on consideration of the nature of the risks, their
amenability to control and the public’s perceptions of the risks. Indicators of such actions do not
illustrate an effect on the environment but reflect efforts to improve the environment and human
health.
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Appendix Two: Indicator Metadata
WATER INDICATORS
Indicator name: Land use
Indicator type:
Driving force
What was measured:Proportion of different land use types
Data source:
Ministry of Agriculture and Forestry
Relevance of the indicator:
Land use patterns exert different pressures on source water.
Further information: http://www.maf.govt.nz/mafnet/

Indicator name: Livestock numbers
Indicator type:
Pressure
What was measured: Total livestock number for each region
Data source:
Ministry of Agriculture and Forestry
Relevance of the indicator:
Pastoral agriculture has been implicated as the single largest cause of
water pollution in New Zealand. The indicator can be interpreted in terms
of a measure of potential contamination of water bodies.
Data limits:
The estimated proportion of eligible businesses responding to the 2004
Agricultural Production Survey is 91%. These businesses contribute 91%
of total agricultural output. Statistics New Zealand has imputed values for
farmers and growers in the 2004 Agricultural Production Survey who did
not return a completed questionnaire.
Further information: http://www.maf.govt.nz/mafnet/

Indicator name: Wastewater treatment
Indicator type:
Pressure
What was measured: Percentage of the population served by sewerage connected to a
wastewater treatment facility of at least biological (secondary) grade or
whose wastewater is safely disposed of locally.
Data source:
ESR- CoSINZ database
Relevance of the indicator:
A high percentage indicates a high percentage of the population for which
the potential ‘chain of infection’ by the faecal oral route is interrupted by
the sewage disposal system.
Further information: http://www.drinkingwater.co.nz/
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Indicator name: Recreational water quality
Indicator type:
State
What was measured: Proportion of marine water bathing measurements exceeding the
enterococci standards >280 enterococci per 100ml.
Proportion of fresh water bathing measurements exceeding the E. coli
standards >550 E. coli per 100ml.
Data source:
Individual Regional Councils/Unitary Authorities
Relevance of the indicator:
This indicator is a measure of the microbiological quality of bathing
waters.
Data on exceedances may be subject to large margins of error due to
Data limits:
inconsistencies in reporting and sampling practices. The data is only
representative of the sites monitored and not of New Zealand as a whole.
There is a large variation in the intensity of monitoring throughout New
Zealand.

Indicator name: Drinking water quality
Indicator type:
State
What was measured:Proportion of drinking water samples with E.coli exceeding the guideline
value of 0 per 100ml of water annually.
Data source:
WINZ - ESR
Relevance of the indicator:
This indicator is a measure of the state of the microbiological quality of
drinking water, especially under conditions of inadequate water, hygiene
and basic sanitation.
Data limits:
Data on exceedances may be subject to large margin of error due to
inconsistencies in reporting, sampling practices, analytical methods used,
etc.
Further information: http://www.drinkingwater.co.nz/default.asp

Indicator name: Access to safe drinking water
Indicator type:
Exposure
What was measured:The percentage of the population on registered water supply.
Data source:
WINZ - ESR
Relevance of the indicator:
This indicator gives a crude estimate of the population with/without access
to piped water supply at home, provided by a licensed and regulated water
undertaker and therefore potentially exposed to water-related health risks.
A low percentage suggests actions should be taken to increase population
access to safe drinking water and hence, reduce exposure and health risk.
Further information: http://www.drinkingwater.co.nz/default.asp
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Indicator name: Drinking waterborne diseases rate
Indicator type:
Effect
What was measured: Annual rate per 100 000 people, of diseases which recorded drinking
water as the main mode of transmission.
Data source:
EpiSurv - ESR
Relevance of the indicator:
This indicator may be interpreted to show trends in the communicable
diseases rate attributable to drinking water
Care needs to be taken due to inherent inconsistencies and inaccuracies in
Data limits:
the available data. The disease rate does not reflect the true burden of
disease due to under reporting of waterborne disease and the large number
of gastrointestinal diseases of unknown origin.
Data collected on EpiSurv are entered by the Public Health Units.
Differences between areas with regard to the percentage of disease cases
diagnosed in comparison to the number of cases of disease contracted (and
not reported) cannot be estimated. This may have a significant impact on
the observations. However it should be remembered that since overreporting is not an issue with EpiSurv data (duplicates are identified and
removed), reported data either underestimates resulting from underreporting, or true rates in those areas. Note that cases of waterborne
diseases are counted only if they were clinically observed and laboratory
confirmed.
Further information: http://www.surv.esr.cri.nz/

Indicator name: Recreational waterborne diseases rate
Indicator type:
Effect
What was measured: Annual rate per 100 000 people, of diseases which recorded recreational
water as the main mode of transmission.
Data source:
EpiSurv - ESR
Relevance of the indicator:
This indicator may be interpreted to show trends in communicable disease
rate attributable to recreational water.
Data limits:
It should be noted that recreational water for this indicator includes both
marine and freshwater due to the nature of the data in EpiSurv.
Also refer to data limits for drinking waterborne diseases rate.
Further information: http://www.surv.esr.cri.nz/
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Indicator name: Outbreaks of recreational waterborne diseases
Indicator type:
Effect
What was measured: Number of outbreaks of waterborne diseases where the mode of
transmission was identified as recreational water and total number of cases
reported separately for recreational waters.
Data source:
EpiSurv - ESR
Relevance of the indicator:
This indicator is useful for evaluating the adequacy of approaches for
ensuring safe recreational water. It demonstrates where there is a
breakdown in the system and recognises that most waterborne disease
occurs as linked cases relating to a single water source.
Refer to data limits for drinking waterborne diseases rate.
Data limits:
Further information: http://www.surv.esr.cri.nz/

Indicator name: Outbreaks of drinking waterborne diseases
Indicator type:
Effect
What was measured: Number of outbreaks drinking water related illness.
Data source:
EpiSurv - ESR
Relevance of the indicator:
This indicator is useful for evaluating the adequacy of approaches for
providing safe drinking water. It demonstrates where there is a breakdown
in the system and recognises that most waterborne diseases occurs as
linked cases relating to a single water supply.
Data limits:
Refer to data limits for drinking waterborne diseases rate.
Further information: http://www.surv.esr.cri.nz/
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AIR QUALITY INDICATORS

Indicator name: Fuel consumption
Indicator type:
Driving force
What was measured: Annual consumption of fuel by type and by economic sector: industrial,
commercial, agriculture, domestic transport, residential.
Data source:
Ministry for Economic Development
Relevance of the indicator:
This indicator is based on the assumption that the use of fossil fuel
represents a significant source of exposure to ambient air pollutants and
health risk. The indicator can be interpreted in terms of a measure of
potential emissions of air pollutants.
Further information: http://www.med.govt.nz/

Indicator name: Home heating
Indicator type:
Driving force
What was measured:Proportion of fuel types used to heat dwellings
Data source:
Statistics New Zealand
Relevance of the indicator:
This indicator is based on the assumption that the type of fuel used to heat
dwelling has an impact on the air quality especially in winter.
Data limits:
Based on census data and updated once in five years. Dwellings may use
more than one fuel type to heat their home.
Further information: http://www.stats.govt.nz/default.htm

Indicator name: Emissions of air pollutants
Indicator type:
Pressure
What was measured: Annual emissions of SOx, PM10, NOx, CO, CO2, VOC.
Data source:
Individual Regional Councils/Unitary authorities. NIWA/MfE report
(Wright & Kuschel 1996)
Relevance of the indicator:
This indicator can be used to interpret temporal trends in air pollution
emissions. In general terms, a change in emissions will lead to a change in
ambient air concentrations. However, ambient air concentrations are also
determined by meteorological conditions. Changes in air concentrations
may lead to a change in exposures and health risk of the population.
Data limits:
Although the 1995 national emissions inventory reflects the emissions of
nearly ten years ago, this may not wholly reflect the situation today. The
individual regional councils inventories cannot be compared with each
other as the second assessment was carried out in few locations and
different methodologies were used.
Further information: http://www.mfe.govt.nz/
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Indicator name: Ambient Air Quality
Indicator type:
State
What was measured:Mean and number of days exceeding WHO guidelines for PM10.
Data source:
Individual Regional Councils/Unitary authorities
Relevance of the indicator:
This indicator is based on the assumption that ambient levels of air
pollution represent a significant source of exposure and health risk. NO2,
PM10, SO2, and O3 give a good picture of ambient concentrations in cities
and are related to health effects. It is based on the assumption that an
increase of the incidence of health outcomes to a given population is
linearly proportional to the pollutant concentration.
Knowledge about air pollution is constrained by the limited extent of air
Data limits:
quality monitoring carried out. The councils that do not monitor the air
daily may have a higher or lower than the actual annual mean. Available
data is limited to specific monitored sites and times, the location of the
monitoring site has an impact on the severity of the pollution. The
instrument used for instance TEOM tend to underestimate PM10. At
present the large variation in monitoring intensity throughout New
Zealand means that there is a plethora of data for some sites and a paucity
for others.
Further information: http://www.mfe.govt.nz/

Indicator name: Exposure to ambient air pollutants
Indicator type:
Exposure
What was measured: PM10 exposure distribution
Data source:
Individual Regional Councils/Unitary authorities
Relevance of the indicator:
This indicator allows to assess how the exposure distribution varies
between cities and estimate the highest proportion of days in which
category. It is useful for health impact assessment.
Data limits:
The number of days monitored are different for the councils as the
Auckland and Christchurch councils monitor daily throughout the year
where as Nelson monitor daily in winter and one in three days in summer.
Further information: http://www.euro.who.int/eprise/main/WHO/Progs/AIQ/Home
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Indicator name: Years of life expectancy lost due to PM exposure
Indicator type:
Effect
What was measured:Years of life expectancy lost attributed to the long-term exposure to fine
particulate matter (PM2.5) due to PM exposure.
Data source:
Individual Regional Councils/Unitary authorities, Statistics New Zealand,
AirQ 2.2.2
Relevance of the indicator:
WHO systematic review on health aspects of air pollution reconfirmed
that there is an association between exposure to fine particulate matter and
mortality. The most complete estimates of both attributable numbers of
death and average reduction of lifespan associated with exposure to air
pollution are those based on cohort studies. The indicator is based on the
difference in life expectancy of a given population under current pollution
levels and a (hypothetical) low-pollution scenario, which is set at
7.5μg/m3 PM2.5 as annual mean. This represents the lower range of
concentrations, which were observed in the American Cancer Society
study (Pope et al. 2002).
Data limits:
The numbers are influenced by the quality of the air monitoring data and
the hospitalisation data.
Further information:
http://www.euro.who.int/eprise/main/WHO/Progs/AIQ/activities/20050223_5

Indicator name: Hospitalisation rates due to short-term air pollution
exposure
Indicator type:
Effect
What was measured: The fraction of the health outcome (hospitalisation due to cardiovascular
and respiratory diseases), which can be attributed to the short-term
exposure to PM10 in a given population for a certain time period.
Data source:
Individual Regional Councils/Unitary authorities, NZHIS
Relevance of the indicator:
This indicator allows the quantification of the health impact
(hospitalisation due to cardiovascular and respiratory diseases) for the
short-term exposure to the air pollutant (PM10) based on the population
attributable risk proportion concept.
The numbers are influenced by the quality of the air monitoring data and
the hospitalisation data.
Further information:
http://www.euro.who.int/eprise/main/WHO/Progs/AIQ/activities/20050223_5
Data limits:
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ROAD TRANSPORT INDICATORS

Indicator name: Means of travel to work
Indicator type:
Driving force
What was measured: Main means of travel to work, for the employed census usually resident
population, aged 15 years and over, 2001.
Data source:
Statistics New Zealand
Relevance of the indicator:
The journey to work is a particularly important and regular journey
undertaken by a large proportion of the population. As such it may be
more effectively targeted by a wide range of policies aimed at reducing the
dependence on travel in private motor vehicles. The mode of journey to
work will provide a measure of how successful such policies are.
Data limits:
It is based on what was recorded by people on the census form as their
main means of travel on the 6th of March 2001.
Further information: http://www.stats.govt.nz/default.htm

Indicator name: Mean age of vehicle fleet
Indicator type:
State
What was measured: Mean age of vehicle fleet
Data source:
Land Transport New Zealand
Relevance of the indicator:
This indicator should measure years of usage for each passenger car and
quality of car fleet, in terms of reducing the severity of injuries occurring
to occupants within the passenger car. Changes in the indicator should be
due to improvement in fleet composition, by replacing older vehicles with
newer ones, vehicle safety and environmental conditions.
Data limits:
There is a large variation in age of cars as in some areas, there might be
very old cars which may not be regularly used as the main means of
transport. Some older cars may be better than newer cars if they are
serviced more regularly.
Further information: http://www.ltsa.govt.nz/

Indicator name: Use of vehicle safety devices
Indicator type:
Exposure
What was measured: Rate of people wearing front and rear vehicle safety belts and child
restraints.
Data source:
Land Transport New Zealand
Relevance of the indicator:
This indicator measures changes in people behaviours. It could also be
used to monitor the efficacy of specific preventive measures.
Data limits:
This is a national survey carried out annually for 2 months. More than
94,600 drivers and adult front seat passengers were observed at 274 sites
around the country. Each site was surveyed between 10 a.m. and 12 p.m.
on normal working weekdays during the school term.
Further information: http://www.ltsa.govt.nz/research/belts.html
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Indicator name: Mortality rate due to road traffic accidents
Indicator type:
Effect
What was measured: Annual mortality rate due to road traffic accidents per 100 000 people
(includes pedestrians and cyclists).
Data source:
Land Transport New Zealand
Relevance of the indicator:
This indicator is general relatively easy to interpret in that the link
between the cause and health effect is explicit. Changes in the indicator
should be due to reduction in total traffic volume, greater segregation of
pedestrian from road traffic, improvement in: road design, traffic
management, vehicle safety, environmental conditions as well as health
promotion safety campaigns.
Data limits:
The crash data are derived from Traffic Crash Reports completed by
Police officers who attend fatal and injury crashes. However,
comprehensive hospital based surveys indicate that only about one half of
such injury crashes are reported to the LTSA. The most serious underreporting is amongst single vehicle crashes, motorcycle crashes and
crashes involving alcohol. There is a reporting bias by day of week and by
hour of day and by region.
Further information: http://www.ltsa.govt.nz/index-ltsa.html

Indicator name: Serious injury rate due to road traffic accidents
Indicator type:
Effect
What was measured: Annual serious injury rate due to road traffic accidents per 100 000
people (includes pedestrians and cyclists).
Data source:
Land Transport New Zealand
Relevance of the indicator:
This indicator is general relatively easy to interpret in that the link
between the cause and health effect is explicit. Changes in the indicator
should be due to reduction in total traffic volume, greater segregation of
pedestrian from road traffic, improvement in: road design, traffic
management, vehicle safety, environmental conditions as well as health
promotion safety campaigns.
Data limits:
Data for 2004 is provisional data.
The crash data are derived from Traffic Crash Reports completed by
Police officers who attend fatal and injury crashes. However,
comprehensive hospital based surveys indicate that only about one half of
such injury crashes are reported to the LTSA. The most serious underreporting is amongst single vehicle crashes, motorcycle crashes and
crashes involving alcohol. There is a reporting bias by day of week and by
hour of day and by region. Regional rates may be affected by the density
of police activity as this has a significant impact on the reporting of traffic
injury rates.
Further information: http://www.ltsa.govt.nz/index-ltsa.html
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Indicator name: Potential years of life lost due to road traffic accidents
Indicator type:
Effect
What was measured:Potential years of life lost attributable to road traffic accidents (includes
pedestrians and cyclists).
Data source:
Land Transport New Zealand, Statistics New Zealand
Relevance of the indicator:
PYLL is an indicator of premature mortality. With respect to mortality
rates it gives a measure not only of the mortality impact but also of the
characteristics of population involved (young people for road accident). It
is useful when assessing community health research priorities allowing at
meantime comparison to be made over time and place.
Data limits:
This indicator is influenced by the quality of the traffic mortality data.
Further information: http://www.euro.who.int/violenceinjury/about/20050208_1
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Appendix Three: Reference Map of New Zealand Featuring
Territorial Local Authorities
Districts

Cities
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Auckland
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Appendix Four: Social Deprivation Index Map of New Zealand
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