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We pay respect to iwi, hapū and whānau of the region who have mana over the 
whenua of Te Upoko o te Ika a Maui, with a particular acknowledgement to:  

Rangitāne o Wairarapa, Ngāti Kahungunu ki Wairarapa, Ngāti Toa Rangatira, 
Taranaki Whānui, Ātiawa ki Whakarongotai and Ngā Hapū o Ōtaki. 

 

Tukua te wairua, kia rere 
Tukua te mauri, ka oho 
Ruruku ki a Ranginui 
Ruruku ki a Papatūānuku 
Ko tēnei te rangi ka ū 
Ko tēnei re rangi ka mau 
Ko tēnei te rangi ka ruruku 
Ko ēnei tauira o te whenua ki te rangi 
I te Taiao ki te Arorangi, i rukutia noa atu 
Tūturu o whiti whakamaua kia tina! Tina! 
Haumie! Tāiki e! 

 

Send forth the spiritual essence, so it flows 
Send forth the vital life essence, to awaken 
Bound together to the sky above  
Bound together to the earth below 
This is the day, to be sustained 
This is the day, to seize hold of 
This is the day, to be bound together 
These examples are of the land and sky 
From the environment to the universal domains 
That weave us together, from long ago 
Steadfast as a shining light, to behold and be fixed 
Affirmed! By gathering here! And it is so! 
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DISCLAIMER 

This report has been prepared by Knowledge and Insights staff of Greater Wellington Regional Council 
(Greater Wellington) and as such does not constitute Council policy. 

In preparing this report, the authors have used the best currently available information and have 
exercised all reasonable skill and care in presenting and interpreting this information. Nevertheless, 
Greater Wellington does not accept any liability, whether direct, indirect, or consequential, arising out 
of the provision of data and information within this report. Furthermore, as Greater Wellington 
endeavours to continuously improve data quality, amendments to data included in, or used in the 
preparation of, this report may occur without notice at any time. 

Greater Wellington requests that if excerpts or inferences are drawn from this report for further use, 
due care should be taken to ensure the appropriate context is preserved and is accurately reflected and 
referenced in subsequent written or verbal communications. Any use of the data and information 
enclosed in this report, for example, by inclusion in a subsequent report or media release, should be 
accompanied by an acknowledgement of the source. 
Mitchell T. & Fairbrother P. 2026. Air quality in the Wellington Region. Greater Wellington Regional 
Council, Publication No. GW/KI-T-26-6, Wellington. 
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1. Executive Summary 
The air we breathe is one of the most important — yet often overlooked — 
determinants of human health. This is recognised in the Resource Management Act 
1991, which promotes the sustainable management of natural and physical 
resources, including “safeguarding the life-supporting capacity of air, water, soil, and 
ecosystems”. 

More recently, in 2022, the United Nations recognised access to a clean, healthy, and 
sustainable environment as a universal human right, with clean air identified as a 
fundamental component of that right. 

In the Wellington region, however, clean air cannot be taken for granted. Despite 
favourable geography and strong prevailing winds, air pollution remains a significant 
and preventable health risk – particularly for communities exposed to high levels of 
winter woodsmoke and emissions from busy transport corridors. 

This Executive Summary is intended to address several key questions, including: 
• What is the current state of air quality in the Wellington Region? 
• Is air quality improving or deteriorating, and what factors are driving these trends? 
• What is contributing to the changes being observed, including Greater Wellington 

activities and wider influences such as central government initiatives? 
• What are the most significant issues or problem areas that councillors need to be 

aware of, and where should attention and intervention be focussed? 

The remainder of the report provides more detailed data and analysis, structured 
around the traditional “pressure–state–impact” framework. It offers additional 
context for readers who want to better understand the underlying drivers or further 
detail on state and trends. 

Why is good air quality so important? 
Air pollution causes significant harm to our communities, particularly our tamariki. In 
New Zealand, more than 3,000 premature deaths per year are attributed to human-
made air pollution (refer Ministry for the Environment infographic on the next page). 

Even at low levels, air pollution can be harmful. In our region the annual estimated 
social cost (refer Section 5.1) of human-generated air pollution was estimated at $1.29 
billion per year based on 2016 datasets (HAPINZ 3.0 1), with: 
• Two-thirds of these social costs being associated with transport-related air 

pollution and just under a third from home heating. 
• Our region performing reasonably well compared with the rest of the country. The 

per capita social costs in the Wellington region are lower than in many other 

 
1 For more information about the HAPINZ study refer to www.ehinz.ac.nz/projects/hapinz3/about-hapinz-3-0   
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regions. The main exceptions are Masterton and Kāpiti Coast airsheds, which have 
comparatively higher per capita social costs. 

 
Credit: Ministry for the Environment MfE_HAPINZ3_A4-infographic 

Air pollution can also affect people’s enjoyment of life. Objective 32 of Greater 
Wellington’s Natural Resources Plan seeks to minimise “the adverse effects of odour, 
smoke and dust on amenity values and people’s well-being”, although it does not 
specifically address light pollution. Section 5.3 of this report summarises the principal 
types of air-pollution-related complaints received by Greater Wellington and outlines 
the mechanisms used to respond to them. 

Who’s responsible for what? 

Regional councils have primary responsibility for managing air quality under the 
Resource Management Act 1991 and regulating discharges of contaminants to air. 
Note Greater Wellington does not currently regulate emissions from wood burners 2.  

Central government sets wood burner emission design standards and outdoor air 
quality limits through the National Environmental Standards for Air Quality (NES-AQ). 
The NES-AQ also requires regional councils to monitor air quality in areas where the 
daily PM10 standard is likely to be exceeded. In our region, this requirement applies only 
to the Masterton urban airshed. 

Territorial authorities do not have direct responsibility for managing air quality. 
However, they control land use – such as the location of activities that may generate 
air contaminants – and issue consents for domestic wood burners under the Building 
Act 2004. 

 
2 During Natural Resources Plan (NRP) development from 2012-2015, workshops with Te Upoko Taiao (the NRP planning committee) decided not to 
regulate wood burner discharges in the region. This decision was ratified by Council during the final deliberations on the NRP before notification. The 
Hearing Decision Report for air quality confirmed the committee and Council decisions not to regulate wood burners. 

https://environment.govt.nz/assets/publications/HAPINZ/HAPINZ-3.0-study-key-findings-infographic.pdf
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Motor vehicle exhaust emission standards are regulated through Land Transport Rules 
made under the Land Transport Act 1998. Regional Land Transport Plans identify 
regional priorities and projects for consideration for national funding. Air quality 
impacts from transport can therefore be influenced through regional transport 
planning processes. 

The Knowledge & Insights Function assesses the state of, and trends in, air quality by 
monitoring key indicators for human health impacts, including particulate matter 
(PM) and nitrogen dioxide (NO2). We also monitor black carbon (ultrafine soot) which 
allows us to track trends in combustion sources, such as motor vehicles and wood 
burning for home heating. This strategy allows us to focus on tracking changes in air 
pollution from the two key sources we can influence – traffic emissions and home 
heating.  

What is the state of our air quality and is it getting better 
or worse? 

New Zealand experiences relatively good air quality due its low population density and 
remote island location which distances us from pollution generated in other parts of 
the world.  

Bordered on three sides by extensive coastline, many parts of the Wellington region 
are also exposed to constant sea breezes and strong frequent westerlies, which 
benefits our air quality greatly. Despite this, poor winter air quality from burning of solid 
fuels for home heating remains an issue for some areas. Traffic-related air pollution is 
also elevated alongside busy road corridors, especially in sheltered built up areas.  

Key insights into the state of air quality in the Wellington Region are further outlined 
below. For readers interested in understanding how the region compares with the 
national picture please refer to Ministry for the Environment’s Our Air 2024 publication 
and the LAWA Air Quality National Picture 2026.  

1. Home heating-related air pollution 

In the Wellington region, air pollution from home heating – particularly woodsmoke 
from domestic fires – remains an issue in several urban areas during winter. Poor 
winter air quality is most evident in inland valleys and sheltered locations, where 
colder temperatures, low wind speeds, and temperature inversions can trap 
pollutants close to the ground under clear sky conditions. 

https://environment.govt.nz/publications/our-air-2024/
https://www.lawa.org.nz/explore-data/air-quality
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Masterton and Carterton consistently experience poor winter air quality due to a 
combination of high densities of wood burners and topographic conditions that 
limit the dispersion of woodsmoke. Other towns in the Wairarapa, although not 
currently monitored, are likely to experience similar conditions. Limited data 
also suggests there may be episodes of poor winter air quality in Kāpiti Coast, 
Tawa, and Porirua. 

Average PM concentrations are generally improving, largely due to both stricter 
wood burner standards and a gradual shift away from wood burners in favour of 
heat pumps. However, the rate of improvement remains slow. 

 
Summary of the key results in this report – refer section 4.1.1: 
• Four out of five monitoring sites meet the 

PM10 target for “acceptable” air quality in the 
Natural Resources Plan (NRP), and three 
sites are within the World Health 
Organisation (WHO) PM2.5 guidelines.  

• Over the last 10 years, most sites show 
improving annual average trends for both 
PM10 and PM2.5.  

• However, Masterton and Carterton often 
have more than 50 high-pollution days every 
winter. 

• Wainuiomata and Upper Hutt have a lower 
number of high-pollution days but still regularly exceed the WHO guideline of no 
more than three days per year. 

Monitoring site 
Number of high-pollution days 3 per winter between 2021 

and 2025 

Min Mean Max 

Masterton West 44 58 56 

Carterton 
*2025 data only 56* 

Carterton and Masterton often have more than 50 high-pollution days per winter, 
compared with the WHO guidelines of no more than three days per year.  

 
3 Based on PM2.5 as per the 2021 WHO guideline (24-hour average) 

Particulate matter (PM) consists of 
tiny airborne particles that can be 
breathed in and harm human 
health. PM is commonly grouped 
into two categories: PM₁₀ which 
includes particles smaller than 10 
microns in diameter, and PM2.5 
which includes finer particles 
smaller than 2.5 microns. PM2.5 is 
considered more harmful to health 
because these finer particles can 
penetrate deeper into the lungs. 
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2. Transport-related air pollution 

Across New Zealand, including the Wellington region, air pollution from motor 
vehicles has gradually declined over the past 15 years despite increasing levels 
of vehicle travel. Our monitoring 4 also shows improving trends in transport-
related air pollution across the region, although the rate of progress has slowed 
or stalled in recent years. 

The most recent WHO guideline for NO₂ is met in most residential areas away 
from busy roads. However, concentrations at many roadside sites — such as the 
Basin Reserve and the Golden Mile — are unlikely to meet the guideline. These 
elevated NO2 levels are primarily driven by traffic congestion and high volumes 
of heavy diesel vehicles operating within relatively confined street corridors. 
Local air quality along the Golden Mile has nevertheless improved significantly 
with the replacement of diesel buses by electric buses. 

 
Summary of the key results in this report – refer section 4.3: 
• The annual NO₂ concentration at the 

Wellington Central monitoring site has 
declined slowly but steadily over the past 
nine years and is now approaching the WHO 
annual average guideline. 

• NO₂ concentrations at our sites in Masterton 
West and Upper Hutt have also shown 
downward trends and currently meet the 
WHO annual average guideline.  

• Data from the passive diffusion tube network indicate that NO₂ concentrations are 
likely to exceed the WHO guideline along much of the Golden Mile, mainly due to 
high numbers of diesel buses. 

• Since monitoring began in 2016, NO₂ concentrations on the Golden Mile (Manners 
Street) have decreased by 35%, driven by improvements to the bus fleet and the 
replacement of around a quarter of diesel buses with electric buses. However, this 
downward trend has reversed over the past two years as the number of diesel buses 
using Manners Street has increased. 

 
4 Network of low-cost NO2 passive diffusion samplers refer to section 4.2.3. 

Nitrogen dioxide (NO₂) is a harmful 
gas produced mainly through 
combustion of fossil fuels by 
vehicles. Health impacts include 
reduced life expectancy, 
hospitalisations (for cardiovascular 
and respiratory diseases), and 
childhood asthma. 
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NO2 tube concentrations are higher on the Golden Mile (Manners Street) than at 
our Wellington Central site due to high numbers of diesel buses and surrounding 
tall buildings restricting air dispersion. 

What’s causing the changes? 

The NES-AQ, introduced in 2004, set requirements for less polluting wood burners and 
limits on PM10 concentrations in the air. This prompted many other councils to regulate 
and incentivise communities to adopt cleaner heating options5. Nationally and 
regionally, winter wood burning is declining in favour of heat pumps and electric heaters.  

Region-wide reductions in transport-related air pollution have been driven largely by 
central government regulations that have improved vehicle technology and fuel quality 
across the country. Locally, air quality on the Golden Mile has improved significantly 
as diesel buses have been replaced by electric buses. 

Key Insights  
Reducing exposure to air pollution across the entire population – regardless of existing 
air quality conditions – will deliver the greatest overall health benefits 6. Achieving this 
will require a focus on steady, incremental improvements in air quality across the 
region, delivered in partnership with regional stakeholders, other agencies, and local 
communities.  

 
5 From 2010 to 2024, Greater Wellington’s Warm Wellington scheme assisted homeowners to upgrade insulation in homes built before 2005 through an 
interest-applied targeted rates scheme. This was a nationally driven programme that was cost neutral to Greater Wellington and was not specifically 
about addressing air quality. Put simply, while several other councils have invested in schemes to help their communities adopt cleaning heating options 
to improve air quality and health outcomes, we haven’t. www.gw.govt.nz/your-region/funding-and-awards/warm-wellington-scheme  
6 Coulson & Longley (2021). The use of air quality guidelines and standards. Prepared for Ministry for the Environment. NIWA client report 20211349AK 

http://www.gw.govt.nz/your-region/funding-and-awards/warm-wellington-scheme


 

 

Air Quality in the Wellington Region 2026 Page 7 

Key insights on what we, as a regional council, could do to achieve regional 
improvements in air quality are as follows: 

1. Recognise the problem  

In our region, the transport sector is responsible for approximately two-thirds 
of human-generated air pollution, yet there has been a lack of national and 
local policy responses to transport-related air pollution. 

For example, the Regional Policy Statement 2013 contains outdated information 
stating that “motor vehicle emissions in the region do not occur at levels that 
could adversely affect human health”. The new Regional Spatial Plan should 
recognise and address the impacts of transport emissions on air quality and 
public health. 

 
Other issues include: 
• In the Natural Resources Plan, the current targets for “acceptable” air quality are 

only set at 66% of the now superseded 2005 WHO guidelines. 
• A lack of policy implementation and joining up with regional partners. For example, 

Method 5 in the Natural Resources Plan which states Greater Wellington is to 
“work with central government agencies, city and district councils and 
stakeholders to develop and implement airshed action plans for polluted 
airsheds” (ie, Masterton) remains unactioned. 

• The last substantive national policy document – the NES-AQ – is now 22 years old 
and significantly outdated. It focuses primarily on PM10 rather than the more 
health-relevant pollutants PM2.5 and annual NO₂. 
− In the absence of updated New Zealand standards, increasingly stringent 

international guidelines for PM2.5 and NO₂ are now used for national air quality 
reporting, including Ministry for the Environment (MfE) reporting and LAWA. 

• Gaps in knowledge – particularly around the cumulative effects of industrial and 
commercial discharges on air quality, and the impacts of port, shipping, and rail 
emissions on air quality in Wellington City (refer Section 7). 

2. Support healthy and energy efficient homes  

Several urban areas, including Wainuiomata, Carterton and Masterton, suffer from 
poor winter air quality due to a combination of a high concentration of wood burners 
and being in areas with restricted air dispersion ability. 
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Masterton and Carterton are the most problematic areas, with both sites 
recording more than 50 high-pollution days per year in most years. Although air 
quality is improving, the rate of improvement is very slow. At the current pace, it 
could take Masterton around 20 years to meet the annual PM2.5 guideline 7.  

In the meantime, vulnerable groups — including children, the elderly, and 
people with underlying health conditions — are exposed to unacceptably high 
levels of air pollution in these areas for much of the winter. 

 
Progress could be accelerated significantly, and targeted incentives to replace wood 
burners with electric heating in these areas are likely to deliver the greatest benefits. 

Improving household insulation and transitioning to clean, efficient heating delivers 
co-benefits for both indoor and outdoor air quality. Based on our experience and 
evidence from elsewhere in New Zealand, regulation combined with financial 
incentives 8 to replace wood burners with clean heating options is the most effective 
approach. Behaviour change alone – such as encouraging people to optimise how they 
use their wood burners – is unlikely to be sufficient on its own. 

3. Advocate for continued transport decarbonisation  

Our monitoring shows that traffic-related air pollution is highest along heavily 
trafficked road corridors, such as state highways, in congested areas like the Basin 
Reserve, and in locations with large numbers of diesel vehicles, including Manners 
Street. 

Monitoring on Manners Street records significantly higher levels of black carbon 
(ultrafine particles) than any of our other monitoring sites, with NO₂ concentrations 
exceeding the WHO guideline. NO₂ concentrations are also likely to exceed the WHO 
guideline along much of the Golden Mile and around the Basin Reserve. 

Air pollution in these areas is of particular concern because the Golden Mile is 
Wellington’s busiest retail corridor, with high pedestrian volumes, while the Basin 
Reserve is surrounded by apartment buildings and several schools. This contrasts with 
state highways, where comparatively few people live or work nearby. 

 
7 The Air Quality Collective used linear extrapolation of -0.17 µg/m3 per year with a high, medium and low estimate. 
8 The number of homes with insulation retrofits and heat pumps has increased through subsidies from EECA, the Greater Wellington targeted rates 
scheme (discontinued in 2021), and local initiatives such as the Wairarapa Healthy Homes programme. 
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An overall improvement in air quality along the heavily pedestrianised Golden 
Mile demonstrates the significant benefits of reducing the number of diesel 
buses, particularly older Euro III models. Equally, the reversal of the downward 
trend in NO₂ concentrations on Manners Street after 2022/23 9 — when the 
number of diesel buses increased — reinforces the impact diesel vehicles have 
on air quality in built-up, sheltered environments. 

 
Further electrification of the bus fleet is therefore likely to deliver the greatest air 
quality benefits along the Golden Mile, where large numbers of people are regularly 
exposed to NO₂ levels exceeding WHO guidelines.  

More broadly, reducing vehicle congestion through greater uptake of active and public 
transport would also contribute to improving urban air quality. 

Take Home Messages 
Given Wellington’s geography and consistently windy conditions, we should have 
some of the best urban air quality in the world. Yet significant air quality issues remain 
in parts of the region. 

The good news is that these issues are solvable. Meaningful improvements can be 
achieved by investing in and incentivising cleaner home heating in areas affected by 
wood smoke, alongside further electrification of bus fleets and reducing traffic 
congestion by encouraging greater use of active and public transport over private 
vehicles. 

Achieving — and maintaining — world-leading urban air quality could become a major 
point of difference for the Wellington region, delivering benefits for public health, 
climate outcomes, liveability, and the region’s overall attractiveness. 

Although this report does not explicitly address climate change, air pollutants from 
combustion are often co-emitted with CO₂, a major greenhouse gas. This presents an 
important opportunity to highlight the co-benefits of decarbonisation initiatives for 
both public health and environmental outcomes. 

  

 
9 Mitchell (2025). Metlink bus fleet emissions 2024/25 Environmental performance report.  
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2. Air quality indicators and 
emission sources 
We assess the state and trends in air quality by monitoring key indicators for human 
health impacts, including particulate matter (PM10 and PM2.5) and nitrogen dioxide 
(NO2) (refer to Appendix A1 for relevant air quality guidelines and standards). We also 
monitor black carbon which allows us to track trends in combustion sources, such 
as motor vehicles and wood burning for home heating. 

Greenhouse gases (GHG) and air pollutants are traditionally managed separately. 
However, air pollutants and GHG are closely connected as they often arise from the same 
emissions sources (eg, combustion). Although this report includes examples of the 
impacts of transport decarbonisation on air quality, it does not consider the effects of air 
pollutants on climate warming. 

2.1 Particulate matter 
Particulate matter (PM) refers to tiny (generally invisible) airborne particles which can 
be solid or liquid. Particle size is critical because it determines how deeply pollutants 
penetrate the body and the severity of health effects. 

Particles are broadly classified as: 
• Inhalable coarse particles (above 2.5 µm and below 10 µm) which affect the upper 

airways.  
• Respirable fine particles (2.5 µm and smaller) which penetrate deep into the lungs 

reaching the lower respiratory tract.  
• Ultrafine particles (0.1 µm and smaller) that enter the bloodstream via the lungs 

and can cross the brain-blood barrier.  

 
Figure 2.1: Particulate matter diameter size fractions in micrometres (µm) 10 

 
10 Figure adapted from https://learn.kaiterra.com/en/air-academy/particulate-matter-pm 

https://learn.kaiterra.com/en/air-academy/particulate-matter-pm
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2.2 Black carbon 
Black carbon (BC) also known as ‘soot’, is a component of PM2.5 produced during 
combustion. In New Zealand most black carbon is emitted from vehicles (especially 
diesel) and burning activities. The largest natural source of BC is wildfires 11.  

Both long and short-term exposure to BC is linked to serious health effects, such as 
cardiovascular disease and premature death 12. It is also a ‘universal carrier’ of a range 
of harmful by products including carcinogens.  

As BC is directly emitted from combustion it can be more useful for tracking trends in 
controllable emission sources than PM2.5 which contains a mix of particles from 
different sources, including natural ones such as fine sea salt. BC is a short-lived 
pollutant but has 1600 times greater global warming potential than carbon dioxide2. 

2.3 Nitrogen dioxide 
Nitrogen dioxide (NO2) is a harmful gas formed during fuel combustion, which 
generates oxides of nitrogen (NOx) – a mixture of nitric oxide (NO) and nitrogen dioxide 
(NO₂). A diesel vehicle emits a substantially greater amount of NOx relative to a petrol 
car.  

While health guidelines are based on NO2 concentrations, emission limits for vehicles 
are set based on NOx. However, NO2 is still a strong marker for motor vehicle 
emissions. 

 
Figure 2.2: Fuel combustion generates NOx (oxides of nitrogen) – a mixture of NO (nitric oxide) 
and NO2 (nitrogen dioxide) 13

  

  

 
11 Coulson et al. (2024) Black carbon in air. https://environment.govt.nz/publications/information-stocktakes-of-fifty five-environmental-attributes  
12 Janssen et al. (2012) Health effects of black carbon. World Health Organization 2012. 
13 Figure adapted from Hitchcock & Carslaw (2016). Road transport and air pollution – where are we now? RAC Foundation, London, UK. 
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3. Pressures on our air 
Everyday activities such as travel, transportation, and home heating often rely on the 
combustion of fossil fuels and solid fuels such as wood and coal. This combustion 
releases harmful pollutants that degrade air quality and greenhouse gases that 
contribute to climate change. 

Industry and construction activities also affect local air quality, and these are 
regulated and managed though the Natural Resources Plan.  

Natural sources, such as marine aerosols and sulphate particles from volcanic activity 
and marine plankton, also contribute to particulate matter concentrations. However, 
these sources are part of the natural background and can’t be managed.  

 
Figure 3.1: Natural and human-generated sources of air pollutants 

The relationship between emissions and air quality is complex and depends on: 
1. Weather conditions that affect the dispersion and dilution of emissions, and 
2. Topography (eg, sheltering mountain ranges) and the built environment (eg, tall 

buildings on either side of the road that create “canyons”) that can reduce 
dispersion of local emissions. 

Emission reductions do not automatically translate into proportionate improvements 
in air quality because of the interplay between weather and topography.  
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3.1 Vehicle emissions 
3.1.1 NOx  

Compared with other regions, modelled NOx and CO2 emissions indicate that the 
Wellington region has relatively lower emissions for its population size 14. Compared 
with the national fleet, the region also has a lower proportion of diesel vehicles and a 
higher proportion of electric vehicles 15.  

Trends in annual emissions estimates for the Wellington region show a declining trend 
in NOx emissions, while CO2 emissions have remained relatively stable. The reduction 
in NOx emissions is primarily driven by improvements in modern diesel engine 
technology and changes in the fleet profile, even though the overall amount of travel 
has not decreased.  

However, diesel-powered vehicles continue to contribute disproportionately to both NOx 
and CO2 emissions and are therefore identified as a key focus area for decarbonisation of 
the transport network16.  

 
Figure 3.2: Regional fleet normalised CO2 and NOx emissions estimates15 

3.1.2 Particulate Matter (PM) 
PM2.5 emissions from motor vehicles are also declining due to technological advances, 
particularly the increased use of particulate filters. However, diesel vehicles still emit 
more PM2.5 per vehicle than petrol vehicles, despite reductions in this type of 
emissions from modern diesel vehicles fitted with particulate filters.  

 
14 Based on modelled regional total NOx emissions in 2024. Source: NZTA Waka Kotahi National Vehicle Emissions Dataset. 
15 Emission Impossible Ltd. Advice memo dated 29/1/2026 and preliminary emissions estimates. 
16 Wellington Transport Analytics Unit (2025). RLTP 2027 – State of Transport Network. 
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Non-exhaust PM10 emissions (brake, tyre and road wear) are now the dominant source 
of motor vehicle-related PM near busy roads 17. These emissions are a complex mixture 
of metals, microplastics and mineral particles that affect both human health and the 
environment (through stormwater runoff into freshwater and marine ecosystems). 
While complete electrification of the vehicle fleet would eliminate tailpipe emissions, 
non-exhaust emissions would still persist. 

3.2 Wood burner emissions 
3.2.1 Changes in heating methods 

We do not have an up-to-date home heating emissions inventory, so emissions trends 
cannot be assessed. However, data from 2023 (Stats NZ Census) indicates that heat 
pumps are now the most common form of home heating across the region, followed 
by electric heating and wood burners. Between 2018 and 2023, the number of heat 
pumps increased by 45% while wood burner use declined by 7%.  

Wainuiomata showed the largest decline in wood burner use, whereas towns in 
Wairarapa showed the lowest. All areas showed a significant increase in the use of heat 
pumps. Households can use both heat pumps and wood burners for heating – we don’t 
have information on what drives their relative use. 

 
Figure 3.3: Percentage change in reported use of wood burners and heat pumps for home heating 
between 2018 and 2023 

 
17 Somervell et al. (2025). Determining the health risks and ecological impacts of particulate matter arising from vehicle brake and tyre wear and road-
surface dust. Part 2. NZTA Waka Kotahi research note 013. 
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3.2.2 Spatial variability 
Wood burning causes elevated levels of PM2.5 during the winter months. The impacts 
of this are not the same everywhere and are more significant where wood burners are 
more concentrated. The impacts are further amplified in areas of naturally poor 
dispersion, such as inland valleys where winter temperatures are colder and wind 
speeds are lower, leading to temperature inversions that trap air pollutants under clear 
sky conditions.  

 
Figure 3.4: Thermal inversions trap air pollutants – this is common during winter in towns such as 
Masterton, leading to poor overnight air quality during the colder months 

Towns in the Wairarapa have the worst-case combination of both high emissions and 
poor dispersion, meaning much higher emission cuts would be required to overcome 
this geographical disadvantage and achieve good air quality. Limited data suggests 
there may also be instances of poor winter air quality in Kāpiti Coast, Tawa and Porirua. 

Table 3.1: Intensity of wood burner use and dispersion capacity by urban area 
(Stats NZ 2023 Census) 

  

Urban area Population
Dwellings using 
wood burners

Wood 
burners/100 

dwellings

Winter 
dispersion 

capacity
Featherston 2,860 720 63 Poor
Greytown 2,830 726 61 Poor
Paekākāriki 1,730 408 59 Fair
Carterton 5,950 1,452 58 Poor
Masterton 22,100 4,473 52 Poor
Ōtaki and Ōtaki Beach 7,350 1095 37 Fair
Martinborough 1,930 501 36 Poor
Waikanae 13,300 1,599 28 Fair
Paraparaumu 29,800 3,087 27 Fair
Wainuiomata 19,590 1,488 26 Poor
Upper Hutt 44,200 3,909 25 Poor
Porirua 59,900 3,531 19 Fair
Karori 14,769 5,325 17 Fair
Lower Hutt  (excl. Wainuiomata) 90,910 5,022 15 Good
Wellington (excl. Karori) 194,031 7,572 11 Very Good
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4. State and trends 
Air quality is monitored at five permanent stations using regulatory monitoring 
methods to track long term trends in key indicator pollutants and compliance with air 
quality standards and guidelines.  

A large network of low-cost sensors is also used to track trends in traffic-related air 
pollution (NO2) as levels vary greatly depending on local traffic and road features. 
Other local studies are undertaken as resources allow. 

 
Figure 4.1: Greater Wellington airshed boundaries for PM10 air quality management under the 
NES-AQ and location of regulatory monitoring stations 

4.1 Particulate matter (PM)  
4.1.1 Monitoring site trends 

Annual average PM10 levels are similar in Upper Hutt, Lower Hutt and Wainuiomata, 
with all three sites meeting the regional target (“acceptable” air quality) and showing 
a small positive trend over the 10-year period (2016 to 2025). Wainuiomata is the only 
one of these three sites that fails to meet the WHO guidelines for PM2.5, however it does 
show a modest improving trend.  
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Masterton West has the highest PM10 and PM2.5 annual averages, largely due to the 
local influence of winter home heating emissions. It does not meet the regional target 
or WHO guideline for either indicator, although it shows a modest improving trend in 
both.  

Wellington Central was the only site to show worsening PM10 levels over the 10-year 
period, due to an increase in coarse PM. It does however show a small improving trend 
in PM2.5 which may be due to reducing combustion particulate from motor vehicles 
(see section 4.2). 

Table 4.1: PM state and trend 18 (2016 to 2025) – orange shading shows where the 
regional target (NRP) is not met and the red shading shows where the WHO 
guideline is not met 

 

Seasonality is an important factor when assessing whether PM concentrations are 
problematic. Elevated winter PM levels tend to occur in towns such as Masterton and 
Carterton, where a high density of wood burners, combined with valley topography, 
creates inversion layers that trap wood smoke overnight under calm conditions. This 
is typically dispersed the following day as sunlight warms the air and increases wind 
movement. 

The number of high-pollution days per winter (using PM2.5 concentrations as defined in 
accordance with WHO guidelines) should not exceed three per year. As shown in the 
table below, this guideline is exceeded at all sites in most, if not all, of the five years of 
data presented. 

 
18 10-year trend Theil-Sen deseasonalised monthly averages expressed as percentage change per year using the R package openair v3 by Carslaw & 
Ropkins (2012). openair – an R package for air quality data analysis. Environmental Modelling & Software. Volume 27-28, 52-61. 

5-yr average 5-yr average
µg/m3 µg/m3

Lower Hutt 10.5 -0.9% ↓ 4.7
Masterton West 13.5 -0.5% ↓ 9.0 -1.6% ↓
Upper Hutt 9.2 -1.5% ↓ 5.0
Wainuiomata 10.1 -0.9% ↓ 5.6 -1.6% ↓
Wellington Central 12.8 1.4% ↑ 5.3 -1.2% ↓

PM10 PM2.5

Site
10-yr trend 10-yr trend
% per year % per year
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Table 4.2: Number of high-pollution days in winter (May to August) at Upper Hutt, 
Wainuiomata, Masterton and Carterton 

Monitoring Site  5-yr 
average 
(µg/m3) 

Number of high pollution days 19 per winter 
between 2021 and 2025 

Min Mean Max 

Upper Hutt 7.2 3 4 7 

Wainuiomata 7.6 7 10 14 

Masterton West 15.6 44 58 56 

Carterton 
*Data is for 2025 only 15.8* 56* 

 

4.1.2 Local studies 

(a) Arsenic and lead in air from home heating 
Arsenic (a carcinogen) and lead (a 
neurotoxin) can be released into the 
air through the burning of treated 
timber and wood painted with old 
lead-based paint.  

A study 20 in Wainuiomata (2012-
2013) found levels of arsenic were 
higher than recommended by the 
national air quality guideline 21. In 
response to these findings the 
Natural Resources Plan included a 
rule banning burning of ‘specified 
materials’ which includes treated 
wood. Greater Wellington also stood 
up a ‘better burning’ campaign and 
included information on our website 
www.gw.govt.nz/environment/air-
quality/cleaner-home-heating/how-
to-spot-treated-timber.  

 
19 Based on PM2.5 as per the 2021 WHO guideline (24-hour average) 
20 Arsenic levels in PM10 determined by the regulatory method (Mitchell, 2013) 
www.gw.govt.nz/assets/Documents/2013/05/Wainuiomata_arsenic_in_air_investigation_2012.pdf  
21 Ministry for the Environment (2002). Ambient air quality guidelines 2002 update. www.mfe.govt.nz  

Figure 4.2: Burning decking offcuts in a wood burner 
releases cancer-causing particles 

 

http://www.gw.govt.nz/environment/air-quality/cleaner-home-heating/how-to-spot-treated-timber
http://www.gw.govt.nz/environment/air-quality/cleaner-home-heating/how-to-spot-treated-timber
http://www.gw.govt.nz/environment/air-quality/cleaner-home-heating/how-to-spot-treated-timber
http://www.gw.govt.nz/assets/Documents/2013/05/Wainuiomata_arsenic_in_air_investigation_2012.pdf
http://www.mfe.govt.nz/
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Monitoring by Earth Sciences NZ shows wintertime spikes in airborne arsenic occur 
wherever wood is burned for home heating 22, including in Masterton and 
Wainuiomata. The relationship between arsenic and PM concentrations is only 
moderately correlated, suggesting that other factors – such as burning practices and 
fuel availability – also influence these winter arsenic peaks.  

However, the greater risk may lie indoors. Burning treated timber concentrates arsenic 
in the resulting ash, which can be inhaled during firebox cleaning or become 
incorporated into household dust. An international study found that indoor dust 
samples from New Zealand households showed the highest enrichment of arsenic 
relative to background soil concentrations among all countries studied 23.  

 
Figure 4.3: Monthly concentrations of airborne arsenic at the Wainuiomata 24 and Masterton 
East 25 monitoring stations 

(b) Particle sources in Wellington City 
The Wellington Central air monitoring station is our regulatory ‘roadside’ monitoring 
station (annual average daily traffic approximately 20,000 vehicles with approximately 
2.8% of that being heavy vehicles 26).  

 
22 Davy & Trompetter (2018). https://environment.govt.nz/assets/Publications/Files/heavy-metals-black-carbon-and-natural-sources-report.pdf  
23 Isley et al. (2022). International analysis of sources and human health risk associated with trace metal contaminants in residential indoor dust. 
https://doi.org/10.1021/acs.est.1c04494  
24 GNS Science research discontinued early 2024. Arsenic levels in PM2.5 filters collected by Streaker sampler determined by ion beam analysis  
25 Greater Wellington commissioned GNS Science to determine arsenic levels in 2018 (24-hr PM2.5 filters by Partisol sampler analysed by XRF). Data 
missing for September 2018. 
26 Based on NZTA Waka Kotahi Regional Continuous Site Terrace Tunnel – SB ID:01N11074 (2024-2025). 

https://environment.govt.nz/assets/Publications/Files/heavy-metals-black-carbon-and-natural-sources-report.pdf
https://doi.org/10.1021/acs.est.1c04494
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Airborne particles comprise a wide 
range of elements and compounds 
from multiple sources. 
Understanding their relative 
contributions is essential for 
effective air quality management, as 
it helps identify controllable sources 
and assess trends over time.  

At this site, marine aerosols (sea 
salt) are the dominant source of 
both fine and coarse particulate 
matter, which is typical of New  

Zealand locations exposed to 
westerly winds. Vehicle emissions 
are a relatively minor contributor to 
PM2.5 (14%), of which most is tailpipe 
exhaust 27. Non-exhaust emissions (NEE) – including brake, tyre, and road wear – 
account for 20% of coarse particulate matter, while construction dust contributes 
around 12%. Notably, construction-related contributions peaked in 2021–2022 due to 
nearby apartment building activity. 

 

Figure 4.5: Wellington Central air quality monitoring station relative source contributions to fine 
(left) and coarse (right) particulate matter, 2022-24 28 

4.2 Black carbon  
4.2.1 Monitoring site trends – Spatial and temporal variability 

Black carbon levels exhibit strong spatial and temporal variability, influenced by a 
range of factors. Concentrations are consistently higher in winter, when colder calmer 
conditions limit dispersion, and are further elevated in areas with a high density of 
wood burners. 

 
27 Davy PK. (2026). The contribution of Non-Exhaust Emissions to traffic-related urban particulate-matter concentrations. Lower Hutt (NZ): Earth 
Sciences New Zealand. 39 p. GNS Science Consultancy Report 2025/137. Prepared for NZTA Waka Kotahi 
28 Determined by receptor modelling using positive matrix factorisation (PMF) with EPA 5.0 by Earth Sciences New Zealand 

Figure 4.4: The Wellington Central air monitoring 
station on the corner of Willis Street and the urban 
motorway 
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Black carbon data from four monitoring sites – Wellington Central, Manners Street, 
Upper Hutt and Masterton – show that the Manners Street site consistently records the 
highest annual, weekday and hourly average concentrations. Concentrations peak 
during commuting periods, when bus frequency is highest, and decline markedly on 
weekends. These patterns reflect the site’s location within a street canyon dominated 
by diesel bus traffic – an environment characterised by both high emissions and poor 
dispersion capability. 

In contrast, Masterton records the highest winter concentrations – and the second-
highest annual average – with both the Masterton and Upper Hutt sites exhibiting 
pronounced evening peaks. These patterns are driven by residential wood burning 
combined with limited dispersion capability. 

 
Figure 4.6: Annual (2024-2025) diurnal, seasonal, and weekly patterns in black carbon 
concentrations measured at four monitoring sites across the Wellington region 

4.2.2 Monitoring site trends – Is it getting better or worse? 
Black carbon concentrations at the Wellington Central site have declined over the past 
nine years at an estimated average rate of 4.9% per year 29. This trend is consistent with 
reductions in other traffic-related pollutants over this time; for example, NO₂ has also 
been declining at this location at a rate of 4.3% per year. 

These reductions are likely driven by a combination of improvements in vehicle fleet 
emissions, weather patterns and possible changes in the city’s traffic patterns. 

 
29 9-year trend (2017 to 2025) by Theil-Sen deseasonalised monthly averages expressed as percentage change per year using the R package openair v3 
by Carslaw & Ropkins (2012). 
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Fossil fuels account for a much larger share of black carbon than wood burning at the 
Wellington Central monitoring site, which is to be expected given site location next to 
the urban motorway. However, fossil fuel-derived black carbon is declining at this site, 
whereas the contribution from wood burning shows little change. 

 
Figure 4.7: Monthly black carbon concentrations at the Wellington Central monitoring site, 
disaggregated by wood burning and fossil fuel sources 30 

4.2.3 Local studies 

(a) The Golden Mile 
The Golden Mile is the road corridor extending from Courtenay Place through Manners 
Street, Willis Street, and Lambton Quay to Wellington Railway Station. It is Wellington’s 
busiest retail corridor, characterised by high pedestrian volumes and the passage of 
nearly all Wellington City bus routes (around two-thirds of customer journeys either 
begin or end within this corridor), while volumes of other traffic remain relatively low. 

Historically, the Golden Mile has experienced poor air quality due to the high numbers of 
diesel buses and tall buildings on either side of the corridor restricting dispersion. With 
support from Metlink, we have monitored black carbon concentrations at a bus stop on a 
bus-only lane on Manners Street since mid-2020. This monitoring programme aims to 
assess the impact of bus fleet electrification on local air quality. 

 
30 As estimated by the Magee Scientific Aethalometer Model AE33 default settings based on Sandraewi et al. (2008). 
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Since monitoring began, black carbon 
concentrations on Manners Street have 
declined by 43%, largely due to just under a 
quarter of diesel buses being replaced with 
electric buses from September 2021.  

Since 2023/24, however, the number of both 
electric and diesel buses travelling along 
Manners Street has increased in response to 
growing passenger demand. As a result, the 
previous downward trend in black carbon 
concentrations has begun to reverse, with 
levels in 2024/25 rising by 15% compared with 
2022/23. Despite this increase, 
concentrations remain significantly lower 
than pre-fleet electrification levels recorded in 
2020/21. 

 

 

Table 4.3: Average black carbon levels on Manners Street and Wellington Central 
and percentage change between financial years 2020/21 and 2024/25 

 Average black carbon 
concentrations (ng/m3) Diesel bus counts 

Manners Street 
Manners Street Wellington Central 

2020/21 2,538 718 369,399 

Nearly a quarter of diesel buses operating on the Golden Mile replaced by electric 
buses from September 2021 

2021/22 1,939 668 283,114 

2022/23 1,259 676 200,071 

Due to increased passenger demand, the number of both electric and diesel buses 
operating on the Golden Mile increases 

2023/24 1,355 555 230,633 

2024/25 1,446 511 252,462 

Percentage 
reduction 

-43% -29% -32% 

 

Figure 4.8: Darren Li (Senior Monitoring 
Officer) checks the black carbon monitoring 
site on Manners Street 
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Figure 4.9: Trends in annual black carbon concentrations at the Manners Street and Wellington 
Central monitoring sites 

 
Figure 4.10: Number of diesel and electric buses traversing the Golden Mile by financial year. 
Data source Metlink. 
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(b) Cyclist exposure to traffic air pollution 
People living in areas with relatively good air quality are likely to receive most of their 
daily exposure to traffic-related air pollution while travelling on the roading network, 
irrespective of whether they are driving, using public transport, biking or walking. To 
explore cyclists’ exposure to traffic-related black carbon, we tested a new monitoring 
device to track the exposure of a staff member during their regular cycling commute to 
and from work. 

Black carbon concentrations were highest when cycling alongside the urban motorway 
and at major intersections such as Melling Interchange. Other “hot spots” occurred 
sporadically when the cyclist was travelling close to diesel vehicles. Further monitoring 
will be needed to determine whether any spatial or temporal patterns emerge. 

While research has shown that the health benefits of active travel outweigh any 
negative impacts of exposure to air pollution in countries such as New Zealand 31, it 
still makes sense to avoid high-traffic routes where possible. Locating cycleways even 
a short distance away from busy roads can significantly reduce exposure 32, and it is 
expected that Te Ara Tupua, the recently opened harbour-side path, will reduce active 
commuters’ exposure to traffic-related air pollution along the urban motorway. We are 
currently scoping the feasibility of implementing a study to test this. 

 
Figure 4.11: Concentrations of black carbon the cyclist was exposed to during their commute 
home to Lower Hutt on the afternoon of 2 February 2026 

 
31 Tainio et al. (2016). Can air pollution negate the health benefits of cycling and walking? doi: 10.1016/j.ypmed.2016.02.002 
32 Pattinson et al. (2016). Potential pollution exposure reductions from small-distance bicycle lane separations. Journal of Transport and Health, 
http://dx.doi.org/10.1016/j.jth.2016.10.002 

http://dx.doi.org/10.1016/j.jth.2016.10.002
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4.3 Nitrogen dioxide (NO2) 
4.3.1 Trends – Regulatory monitoring sites 

Annual NO₂ concentrations have declined since 2016. Concentrations at the 
Wellington Central roadside monitoring site are now approaching the WHO annual 
average guideline, while the number of 24-hour exceedances has fallen markedly – 
from a peak of 24 days in 2017 to just five days in 2025.  

NO2 has also gradually reduced at the Masterton West and Upper Hutt residential 
monitoring sites and meet the WHO annual average guideline. 

 
Figure 4.12: Annual average NO2 concentrations at the Masterton, Upper Hutt and Wellington 
Central monitoring sites 33. The dashed line is the WHO guideline level.  

4.3.2 Trends – Low-cost sensor network 
NO₂ concentrations show strong spatial variability. To 
expand monitoring coverage, and with support from 
Regional Land Transport, we use a network of low-cost 
(though less accurate) passive NO₂ diffusion tubes 
comprising NZTA Waka Kotahi 34 and Greater Welington 
monitoring sites. The sites are broadly classified as 
Roadside (closely representing motor vehicle 
emissions), Urban Background (where most people 
live) and Local (areas with atypical vehicle fleet 
emissions such as the Golden Mile).  

 
33 Note there was insufficient data capture in 2025 to calculate a valid NO2 annual average at Wellington Central. 
34 www.nzta.govt.nz/resources/air-quality-monitoring  

Figure 4.13: NO2 passive diffusion 
tube located on Titahi Bay Road 

http://www.nzta.govt.nz/resources/air-quality-monitoring
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NO₂ tube concentrations declined across the region between 2010 and 2020, 
particularly at roadside sites. This trend is consistent with patterns observed 
elsewhere in New Zealand and is largely attributed to declining NOx emissions as the 
vehicle fleet modernises 35.  

Post-COVID, the downward trend in NO₂ concentrations has stalled. The reasons for 
this plateau are not yet clear but may be due to a combination of a slowing rate of 
emissions reductions, meteorological effects and possibly increasing congestion at 
some locations. 
 

 
Figure 4.14: Average annual NO2 tube concentrations for roadside and urban background sites 36 

As the NO2 tubes are less accurate than the regulatory monitoring method, results 
cannot be directly compared with air quality guidelines. However, by using the current 
NO₂ tube concentration from the Wellington Central monitoring station as a proxy 
(where levels measured by the regulatory method are close to the WHO guideline 
value) we can infer the likelihood of meeting this guideline at other NO2 tube monitoring 
sites. 

The results show that NO₂ concentrations at urban background sites are typically 
around 60% lower than those measured at Wellington Central. In contrast, 
concentrations at other busy roadside locations can be up to 80% higher. However, 
the WHO guideline is most relevant for locations where people experience long-term 
exposure, such as residential areas. 

 
35 NZTA Waka Kotahi (2025). Ambient air quality (nitrogen dioxide) monitoring programme. Annual report 2007-2024. 
36 Shading shows the 95th confidence interval. Note insufficient number of urban background sites before 2018 to calculate confidence interval. 
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Figure 4.15: NO2 (µg/m3) tube three-year average (2023-2025) for Wellington City sites 37, 
normalised against the NO2 tube co-located at the Wellington Central regulatory monitoring site 

4.3.3 Local studies 

(a) The Golden Mile 
With support from Metlink, NO2 has been monitored on Manners Street since July 
2016, and at the Manners Street bus stop since July 2020, using passive diffusion 
tubes. 

NO₂ concentrations on Manners Street have declined by 35% over the nine-year 
monitoring period. The initial decrease followed the introduction of the new bus fleet 
and route changes in mid-2018. Concentrations declined further from September 
2021, when just under a quarter of the diesel buses operating on the Golden Mile were 
replaced with electric buses. 

 
37 A mixture of NZTA Waka Kotahi national monitoring sites and Greater Wellington project monitoring sites. 
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Since 2023/24, however, the downward trend in NO₂ has reversed, corresponding with 
an increase in diesel bus numbers. Concentrations in 2024/25 were 15% higher than 
in 2022/23, although they remain well below the pre-fleet electrification levels 
recorded in 2020/21. 

Table 4.4: Annual NO2 tube concentrations at Manners Street and Wellington 
Central and percentage change between financial years 38 2020/21 and 2024/25 

 Average NO2 (µg/m3) concentrations 
Diesel bus 

counts Manners St at 
bus stop 

Manners St Wellington 
Central 

2016/17 NA 40.4 21.3 NA 

2017/18 NA 42.8 20.3 NA 

New bus fleet and route changes introduced mid-2018 

2018/19 NA 37.2 18.5 338,369 

2019/20 NA 32.6 15.7 313,540 

2020/21 34.0 32.3 16.7 369,399 

Nearly a quarter of diesel buses operating on the Golden Mile replaced by electric 
buses from September 2021 

2021/22 26.9 26.4 16.3 283,114 

2022/23 23.9 22.9 16.3 200,071 

Due to increased passenger demand, the number of both electric and diesel buses 
operating on the Golden Mile increases 

2023/24 25.1 25.9 15.5 230,633 

2024/25 27.6 26.4 15.2 252,462 

Percentage 
reduction 

-19% -18% -9% -32% 

 
38 Monitoring results presented by financial year instead of calendar year to be consistent with previous Metlink reporting. 
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Figure 4.16: Average annual NO2 tube concentrations at the Manners Street bus only lane, bus 
stop 5006 and Wellington Central site 
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5. Impacts on people  
Both short-term and long-term exposure to air pollution are associated with a wide 
range of adverse health effects, although the impacts of long-term exposure are 
generally greater than those arising from short-term exposure 39. The WHO 2021 
guidelines also state that there is no ‘safe’ level of PM2.5 or NO2. 

Although New Zealand’s air quality is relatively good compared with many other 
countries, air pollution still has significant health impacts and associated social costs. 

5.1 Social costs of health impacts 
Social costs include the direct medical costs associated with the health impacts of air 
pollution, such as reduced life expectancy, and broader societal costs such as lost 
income and time away from work or school. 

The social costs for the region’s airsheds are shown in the figures below, noting that 
these estimates cover only around 80% of the regional population. Costs vary between 
airsheds depending on factors such as population size, underlying population 
demographics, baseline health statistics, and the levels of air pollution. 

The health impacts of air pollution are also not distributed equally across 
communities. On average, impacts are greater in more deprived areas (decile 10) than 
in the least deprived areas (decile 1) due to a combination of higher air pollution and 
underlying health inequities40.  

 
Figure 5.1: Estimated total societal costs by airshed. Source: HAPINZ (2022) 

 
39 World Health Organization (2021). WHO global air quality guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and 
carbon monoxide  
40 Wickham et al. (2023). Air quality and social inequity in Aotearoa: a preliminary assessment. Prepared for Te Whatu Ora. 
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Figure 5.2: Estimated per person costs by airshed. Source: HAPINZ (2022) 

5.2 Indoor air quality 
Outdoor air pollutants can readily infiltrate indoor environments, particularly in older 
housing stock with low airtightness. A Wellington study 41, which included a house in 
Wainuiomata without a wood burner, found that indoor black carbon concentrations 
(from wood burner combustion) closely mirrored those measured outdoors. 

 
Figure 5.3: Levels of black carbon measured inside and outside a house in Wainuiomata (August 
2017). Data from Earth Sciences NZ 

 
41 Davy & Trompetter (2019). BRANZ Research Now: Indoor air quality #4. www.branz.co.nz/pubs/research-now/iaq/4-homes-and-garages  

http://www.branz.co.nz/pubs/research-now/iaq/4-homes-and-garages
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As a general principle, homes in areas with high levels of wood burner use are likely to 
experience poorer indoor air quality than homes in areas with fewer surrounding wood 
burners. 

5.3 Complaints about air pollution 
Air pollution can also affect people’s enjoyment of life. Between 2016 and 2025, 
Greater Wellington’s regulatory function received on average 350 complaints per year 
relating to air pollution. Odour complaints consistently dominate each year, followed 
by smoke complaints.  

Odour complaints, largely associated with landfills and wastewater treatment plants, 
are often linked to specific “hot spot” sites (eg, the Seaview Wastewater Treatment 
Plant). Complaint levels can fluctuate depending on site management practices and 
prevailing meteorological conditions, which may either reduce or increase the 
likelihood of odour impacts. A range of regulatory tools are used to respond to 
complaints, including education and engagement initiatives (such as working with 
consent holders and site operators to improve environmental outcomes) and 
enforcement actions (including directive or punitive measures where breaches of the 
Resource Management Act are identified). 

The majority of smoke complaints are classified as “domestic”, arising from issues 
such as chimney smoke or outdoor burning on private property. In most cases, these 
complaints are addressed through an education and engagement approach, so 
enforcement action is generally not required, although advisory letters may 
occasionally be issued.  

 
Figure 5.4: Air pollution complaints by category, 2016-2025 
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6. Outlook  
Air pollutants from vehicle exhaust emissions are expected to keep reducing, so long 
as recent trends in vehicle modernisation (including electrification) continue. 
However: 
• Other non-exhaust air pollutant emissions (tyre, brake and road wear) are likely to 

increase if vehicle numbers and usage continue to increase.  
• In some places increasing congestion and slowing of electric bus replacements 

may offset improvements from vehicle modernisation. 

The trend towards increased use of heat pumps and reduced reliance on wood burners 
is likely to continue. However, improvements in winter air quality are expected to be 
gradual, as they are strongly influenced by the frequency of weather conditions that 
limit the nighttime dispersion of emissions from home heating. 

The effects of changing climate patterns on air quality are highly uncertain; however, 
potential impacts could include: 
• Drier conditions increasing the likelihood of wildfires (resulting in higher PM2.5 and 

black carbon concentrations). 
• Droughts that dry out soils, or the drying out of post-flooding silt, both of which will 

lead to more windblown dust and increased PM₁₀ levels. 
• An increased risk of Australian wildfires and desert dust storms, which may 

contribute to episodes of elevated PM concentrations in New Zealand.  
• An increase in marine aerosols due to ocean warming and increasing wind 

speeds 42.  
• Milder and shorter winters may reduce heating demand. 

 
42 Davy et al. (2024). Evaluation of New Zealand’s background particulate matter sources. Lower Hutt (NZ): GNS Science. Consultancy Report 2024/53 
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Figure 6.1: Satellite image showing smoke and dust from Australian bush fires December  
2019 – January 2020 which caused elevated PM levels at all our monitoring stations 
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7. Knowledge gaps 
We have limited information on: 

• Cumulative effects of industrial and commercial discharges on air quality:  
− Our core monitoring network is primarily designed to assess air quality 

impacts from home heating and vehicle emissions.  
− The current policy framework manages industrial air discharges through rules 

applied to individual sources. As a result, we do not yet have a clear 
understanding of the cumulative impacts on air quality in areas with 
concentrated industrial activity.  

− Air discharge consent holders pay an annual charge for “State of Environment 
(SOE) monitoring 43”. We are investigating if this revenue can be used to 
undertake targeted desktop risk assessments to identify areas where further 
investigation and/or monitoring may be warranted. 

• Impacts of port, shipping and rail emissions on air quality in Wellington City. 
− Limited evidence indicates occasional, short-term and localised elevated 

sulphur dioxide (SO₂) concentrations associated with international and 
domestic shipping activities. Given the likely low health risk and the high cost 
of monitoring, further investigation is not currently considered a high priority. 

• Impacts of rural burning activities on winter air quality in the Wairarapa, and 
potential winter air quality issues in urban areas such as the Kāpiti Coast, 
Carterton, Featherston, Martinborough, Tawa, and Porirua, where woodsmoke 
may at times contribute to poor air quality.  
− Due to limited resources, we have not had the capacity to monitor these areas 

comprehensively. However, we are exploring the use of low-cost sensors to 
investigate PM2.5 concentrations in locations with potential woodsmoke 
issues. 

 
43 Greater Wellington Resource Management Charging Policy (2024-2027). www.gw.govt.nz/assets/Documents/2024/07/Resource-Management-
Charging-Policy-2024-2027   

http://www.gw.govt.nz/assets/Documents/2024/07/Resource-Management-Charging-Policy-2024-2027
http://www.gw.govt.nz/assets/Documents/2024/07/Resource-Management-Charging-Policy-2024-2027
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Figure 7.1: Shipping emissions during calm weather in Wellington City 
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Glossary of terms 
Term Definition 

Black carbon Fine soot particles produced through the incomplete combustion of 
fuels containing carbon, eg, fossil fuels and biomass (wood). 

CO2 Carbon dioxide - a greenhouse gas 

GHG Greenhouse gas 

HAPINZ Health and Air Pollution in New Zealand, a study published in 2022  

MfE Ministry for the Environment 

LAWA Land, Air, Water Aotearoa (https://www.lawa.org.nz/) Regional 
environmental data website 

NEE Non-exhaust particle emissions from motor vehicles, such as brake, 
tyre and road wear 

NES-AQ Resource Management (National Environmental Standards for Air 
Quality) Regulations 2024 

ng/m3 Nanogram per cubic metre – a unit of concentration 

NIWA National Institute of Water and Atmosphere, a Crown Research 
Institute 

NO2 Nitrogen dioxide – a harmful pollutant 

NOx Oxides of nitrogen 

NZTA New Zealand Transport Agency Waka Kotahi 

NRP Natural Resources Plan for the Wellington Region 2023 

PM Particulate matter 

PM10 Particles with a diameter of 10 micrometres or less 

PM2.5 Particles with a diameter of 2.5 micrometres or less 

µg/m3 Microgram per cubic metre – a unit of concentration 

µm Micrometre – one millionth of metre 

WHO World Health Organization 

 
  

https://www.lawa.org.nz/
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Appendix A1 
Standards, guidelines and regional targets for PM and NO2 with the number of annual 
exceedances allowed in brackets. NRP Regional ambient air quality targets in Schedule L1 
define “acceptable” air quality as between 33% and 66% of the NES-AQ and/or WHO 2005 
guideline. 

Pollutant 
(µg/m3) 

Averaging 
time 

NES-AQ 
2004 

WHO 2005 
guideline 

Regional 
targets (NRP)  

WHO 2021 
guideline 

PM2.5  Annual - 10 <= 7 5 

 24-hour - 25 (3) <= 17 15 (3) 

PM10 Annual  - 20  <= 13 15 

 24-hour 50 (1) 50 (3) <= 33 45 (3) 

NO2 Annual - 40 - 10 

 24-hour - - <= 66 25 (3) 

 1-hour 200 200 <= 132 200 (9) 

 



 

  
  

 

 

Greater Wellington Regional Council: 
 
Wellington office 
PO Box 11646 
Manners Street 
Wellington 6142 
 
T  04 384 5708 
F  04 385 6960 

 Upper Hutt office  
PO Box 40847 
Upper Hutt 5018 
 
T  04 526 4133 
F  04 526 4171 

 Masterton office 
PO Box 41 
Masterton 5840 
 
T  06 378 2484 
F  06 378 2146 

 Follow the Wellington 
Regional Council 

 

  
info@gw.govt.nz 
www.gw.govt.nz 

 June 
 2026 
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