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reasonable skill and care in presenting and interpreting these data. Nevertheless, GWRC does not
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Carterton winter air quality 2010 to 2025

Summary

This report assesses winter air quality monitoring undertaken in Carterton
every three years between 2010 and 2025, focussing on particulate matter
(PMso and PM,s). The purpose is to inform future monitoring and
management requirements ahead of any new Environmental Limits for Air
Quality under the Natural Environment Bill.

Carterton experiences winter air quality conditions similar to Masterton,
driven largely by domestic wood burner emissions under meteorological
conditions that limit dispersion, such as low wind speeds and temperature
inversions. Although Carterton has a smaller population and fewer
households using wood burners than Masterton, winter PMgs
concentrations are comparable between the two towns.

Interpretation of long-term trends in Carterton is constrained by changes in
monitoring instruments, different particulate metrics measured, and the
three-yearly monitoring frequency.

Across all monitoring years, Carterton is likely to comply with the National
Environmental Standards for Air Quality daily PMy, standard under typical
winter conditions. In contrast, PM, s concentrations frequently exceed both
the 2005 and 2021 World Health Organization daily guideline values, as well
as the regional PM,s target. In 2025, almost half of all winter days in
Carterton exceeded the WHO 2021 PM,s guideline, closely mirroring
exceedance rates observed at the Masterton West monitoring station.

Benchmarking Carterton results against the long-term Masterton West
monitoring record, and accounting for meteorological variability through
de-weathering analysis, indicates a gradual long-term reduction in home
heating emissions. However, this improvement is masked by strong
year-to-year variations in winter weather, with poorer dispersion conditions
in 2025 contributing to higher PM.s concentrations compared with 2022.

Census data show increasing uptake of heat pumps in Carterton. Although
replacement of older wood burners with NES-AQ-compliant models is
expected to reduce emissions over time, real-world performance varies
and continued reliance on solid fuel heating remains the dominant driver of
winter particulate pollution.

Overall, the findings confirm that while progress is being made, Carterton
continues to experience winter PM,s concentrations that pose a risk to
health and may be non-compliant with future regulatory limits. More
frequent and more comprehensive monitoring will be required to improve
confidence in trend detection, assess compliance with the regional target
and any new National Environmental Limits, and support effective policy
and community responses.
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Introduction

Greater Wellington is responsible for monitoring and managing air quality
to protect the health of our communities and environment. In 2014,
following changes made to the boundary of the Wairarapa Airshed
(gazetted in 2005 for managing PM;, emissions), GW undertook to monitor
winter air quality in Carterton every three years to check compliance with
the National Environmental Standards for Air Quality (NES-AQ') for PMo.
Although not within the Masterton Urban Airshed? the township of
Carterton has similar climate and topography to Masterton with most
households using wood burners for home heating (61%, NZ Census 2023).
The combination of low winter wind speeds and inland valley sheltering can
lead to temperature inversions which inhibit dispersion of home heating
emissions making both Carterton and Masterton prone to winter air quality
issues. Carterton’s urban population is smaller than Masterton, estimated
at 5,930 in 20253,

The current national regulatory standards are based on a daily limit value
for PM;o. On winter evenings under high wood smoke conditions, most PM;,
is made up of PM.s (Ancelet et al. 2013). PM,sis consistently associated
with a greater range of health impacts than PM+, and where both PM,, and
PM., s measurements are available, preference should be given to meeting
the PM, s guideline level (World Health Organization, 2021, ESR 2022).

In 2020, Ministry for the Environment publicly consulted on including the
2005 World Health Organization guidelines for PM.s (WHO, 2006) in the NES-
AQ but this was paused pending the release of the WHO 2021 guidelines and
the Health and Air Pollution in New Zealand model (HAPINZ 3.0, Kuschel et
al, 2022). It is now possible that a PM, s standard will be introduced through
setting of Environmental Limits under the Natural Environment Bill.

In 2016, a review of Carterton winter monitoring data found that average
winter PMso had changed little over the 2010, 2013 and 2016 winters
(Mitchell, 2016). This review concluded that whilst PM;, NES-AQ was likely
to be met under typical winter conditions, the WHO guidelines for PMys
were not. The review recommended that PM, s monitoring should continue
in Carterton every three years as a precaution. See Table 3.1 for PM air
quality guidelines and standards.

" Resource Management (National Environmental Standards for Air Quality) Regulations 2004
2The NES-AQ PM10 standard also applies to areas in the region that are outside gazetted airshed boundaries.
3 https://regions.infometrics.co.nz/carterton-district/population/small-areas
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Purpose

To assess the results of Carterton winter air quality monitoring undertaken
every three years between 2010 and 2025 using air quality data from
Masterton West monitoring station as a benchmark. The findings will inform
future PMq, and PM,s monitoring needs once new National Environmental
Limits for Air Quality are set under the Natural Environment Bill.
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Background

Defining particulate matter

Particulate matter (PM) is a complex mix of different sized airborne
particles found in solid or liquid from. PM particles have a range of chemical
and physical properties depending on the relative contribution of different
sources (eg, combustion or soil particles) and weather conditions.

Particle size is important for determining potential health impacts of PM as
their size governs whether they can be inhaled, and if so, how far they can
penetrate the respiratory system and from there into the body via the blood
stream.

Particles are broadly classified as:

Inhalable coarse particles (above 2.5 ym and below 10 pm) which
affect the upper airways.

Respirable fine particles (2.5 ym and smaller) which penetrate deep
into the lungs reaching the lower respiratory tract.

Ultrafine particles (0.1 ym and smaller) that enter the bloodstream via
the lungs and can cross the brain-blood barrier.

Figure 3.1 illustrates the range of particle sizes that may be presentin PMy,.
Particles larger than PM,, that remain airborne are called Total Suspended
Particulate (TSP) and can degrade amenity through deposited dust, soiling
and reduced visibility.

Coarse PM PM25
(Z.Sfllo um) (<2.5I i)
| 1 |
1
PM
50-70 um (<10 um)
1
Width of a human hair
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Figure 3.1: PM size fractions based on their diameter in micrometres
(HmM). Source: https://learn.kaiterra.com/en/air-academy/particulate-matter-pm
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PM regulatory standards and health guidelines

Air quality standards and guidelines for protecting human health are based
on ‘limit’ values for PM: and PM.s expressed as a 24-hour or annual
average particle mass concentration in a known volume of air (ug/m?2)
corrected to standard temperature (0°C) and pressure (101.3 kPa).

The Natural Resources Plan for the Wellington Region (NRP) has set
regional ambient air quality targets which are for at least ‘acceptable’ air
quality defined as up to 66% of the 2005 World Health Organization
guideline limit for PM, and PM..s (WHO, 2006).

Table 3.1: Limit values for PM,, and PM,s specified by standards,
guidelines and regional targets with the number of annual daily
exceedances allowed in brackets

Pollutant | Averaging | NES- A WHO Regional | NES-AQ WHO
(ng/m?3) time AQ Guidelines | targets proposed @ Guidelines
(2004) | (2006) (NRP?) (2020) (2021)
PM,s Annual - 10 <=7 10 5
24-hour - 25(3) <=17 25 (3) 15(3)
PM,, Annual - 20 <=13 15
24-hour 50 (1) | 50 (3) <=33 50 (1) 45 (3)

4 Natural Resources Plan for the Wellington Region (operative June 2023) Schedule L: Air Quality. Schedule L1: Regional ambient air quality

targets.
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4. Monitoring results

4.1 Different monitoring methods complicate trends detection

Carterton air quality has been monitored during six winters from 2010 to
2025 using different methods as new monitoring instruments replaced
older models, ie, FH62 (BAM) have been replaced by 5014i (BAM) and most
recently Fidas (optical) technology (see Appendix A1 for a description of
monitoring methods). The 5014i and FH62 are prescribed monitoring
methods for reporting against NES-AQ, whereas the Fidas instrument has
regulatory approval in Europe, but has not yet been approved for New
Zealand.

In a wood smoke environment, the Fidas instrument reports higher PM
compared to the 5014i and the 5014i reports higher concentrations than
the FH62. PM monitoring results from these three monitoring methods are
not directly comparable to each other, so it is not possible to robustly
identify trends from 2010 to 2025. Instrument colocation studies at other
monitoring sites in the region show the Fidas instrument data can be
adjusted to be comparable to that produced by a 5014i or FH62 (Mitchell,
2025).

The Carterton 2025 winter 24-hour averages for PM,s by Fidas can be
transformed to be comparable to 5014i PM,s to achieve an expanded
relative uncertainty of 18.6% which meets the acceptable criteria of less
than 25% (Appendix A2).

4.2 Carterton and Masterton have similar winter air quality

The location of Carterton and Masterton® monitoring sites are shown in
Appendix A3. In 2022 and 2025, Carterton’s winter average PM.s measured
by the approved regulatory method (5014i instrument) was almostidentical
to Masterton. Both towns recorded a high number of days where PM, s was
above the WHO 2021 guideline of 15 pug/m?3.

Table 4.1. Percentage of winter days (May to August) with exceedances
of PM, ;s guideline (WHO, 2021)

Carterton Days/Total Days @ Masterton West | Days/Total Days
2022 35% 43/122 37% 45/123
2025 48% 56/116 52% 64/123

5 This report uses data from the Masterton West monitoring site as the Masterton East site was closed at the end of 2022.
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4.3 Summary monitoring results 2010 to 2025

Carterton winter air quality 2010 to 2025

Table 4.2. PM,, winter average (May to August inclusive) with number
of PM., NES-AQ exceedances in brackets.

PMo Carterton Masterton West
FH62 Fidas FH62 5014i Fidas
2010 17.6 (1) 20.7 (4)
2013 | 19.1 (0) 19.7 (1) 1233 (5)
2016 | 18.3 (2) 20.9 (1)
2019 | 16.7 (0) 22.3 (4)
2022 17.4 (1)
2025 241 (4) 19.3 (0) | 21.3 (0)

Table 4.3. PM.; winter average (May to August inclusive) with number of
PM.; WHO 2021 and WHO 2005 exceedance days in brackets (April to
September inclusive).

PM.s | Carterton Masterton West
FH62 5014i Fidas 5014i Fidas
2016 15.0 |(51,16) 15.8 | (58, 19)
2019 11.5 |(33,3) 19.6 | (71,33)
2022 13.9 | (43,16) 13.3 | (45,12)
2025 15.8 | (56,21)|20.1 | (76,36) 15.5 |(64,17)|18.0 | (69, 33)
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Trends

Relationship between Carterton and Masterton

Winter daily PM,s in Carterton followed approximately the same pattern as
Masterton West as home heating behaviour and weather patterns were
similar. Therefore, PM, s daily averages recorded at the two monitoring sites
were moderately correlated (r? = 0.73). There will be site-specific features
(eg, distance to nearest emissions sources) and dispersion processes
which cause some day-to-day variation in PM,s concentrations between
the Carterton and Masterton West monitoring sites.

Air dispersion modelling for PMso in 2014 that underpinned the Wairarapa
airshed review, predicted that Masterton’s home heating emissions
contributed a small component of daily PM to Carterton and vice versa. The
impact of sources of PM,, from the Waingawa industrial area on Carterton
were predicted to be negligible (Golder Associates, 2014).

The diurnal profiles for both towns (Appendix A4) show elevated PM from
6pm to midnight, reducing overnight followed by a second peak in the
morning attributed to people relighting their fires (Ancelet et al. 2012). PM
concentrations are lowest during the middle of the day when conditions are
more favourable for pollutant dispersion and many fewer households’ light
fires (Sridhar & Wickham 2013). The morning peak when measured by 5014i
was higher in Masterton than Carterton but was similar when the Fidas was
used. The reasons for this difference in the 5014i PM,s morning peak are
not known. Daily PM.s and PMy, plots for Carterton and Masterton during
winter 2022 and 2025 are shown in Figure 5.1 and previous monitoring years
are shown in Appendix A5.
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PM, 5 winter 2022
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Figure 5.1. Daily PM.s measured by 5014i method at Carterton and
Masterton West during winter 2022 and 2025

Weather affects trend detection

Winter concentrations of PM,s are mainly affected by strength of home
heating emissions and day-to-day changes in meteorology. To understand
if air quality is improving, staying the same or getting worse relies on being
able to know how much of the variation is due to changes in emissions or
the effect of weather. Trends can be masked due to weather making it
difficult to know whether policies aimed at reducing PM, s concentrations
have been effective.

It is possible to analyse air quality trends in a way that ‘accounts’ for
meteorology. This was done by building a model that explains observed
PM.s concentrations using co-monitored weather variables, such as wind
speed and temperature, and time variables such as date. The model was
then used to predict PM.s concentrations under fixed or average
meteorological conditions - a process called meteorological normalisation
or de-weathering (Grange & Carslaw 2019).

The de-weathering model developed for Masterton West winter PM,s and
PM, explained about two-thirds of variation in daily PM (Mitchell, 2025).
Figure 5.2 shows PM,s winter averages trending up and down between 2011
and 2025 from year to year due to differences in weather (eg, warm and
windy vs cold and calm). However, the de-weathered trend shows a steady
gradualimprovementin air quality if the winter weather was the same every
year. This means it is likely that home heating emissions are slowly
reducing.
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5.3

Carterton doesn’t have enough continuous monitoring data to build a de-
weathering model for PM,s. However, the Masterton results can be applied
to Carterton as the two towns are both affected by the same emissions
source (home heating) and have correlated wind speed and temperature.
In 2022 and 2025 when PM, s was measured by the same type of instrument
in Carterton and Masterton, the daily PM,s measurements were correlated,
and the winter averages were almost identical (Table 4.3).

Heat pumps are becoming more popular

Carterton census data shows little change in the number of households
reporting using wood burners to heat their main living area between 2018
and 2023, although there was a substantial increase in the number of
households reporting using heat pumps (Appendix A6). The national trend
for more heat pumps was aided by Central Government subsidies through
various schemes (eg, Warmer Kiwi Homes) and in rental housing in
response to Healthy Homes Standards®. Despite, more heat pumps,
Wairarapa still has the highest percentage of dwellings using wood burners
as the main type of heating (67%) in New Zealand’.

We don’t have information on specific household home heating practices,
for example, are people using both heat pumps and wood burners or
choosing to use their burner less frequently where they have the
convenience of a heat pump.

25

20

10

PMys (ug m )

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

=== PM,s == PM, 5 de-weathered

Figure 5.2. Masterton West average winter PM. s observed (red) and de-
weathered (blue)

6 https://www.buildmagazine.org.nz/articles/show/house-condition-and-occupant-wellbeing

7 https://www.ehinz.ac.nz/assets/Surveillance-reports/Released 2025/home-heating-Main-types-final-version.pdf
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Are wood burners becoming less polluting?

As wood burners reach the end of their working life they are replaced by
NES-AQ compliant wood burners, which are designed under laboratory
testing to emit lower levels of particulate, ie, 1.5 g per kg of wood burnt.
Although we do not have information on the age profile of wood burners in
Carterton, it is assumed will have been some reduction in emissions as
older wood burners are replaced. Studies show that on average NES-AQ
compliant wood burners do not achieve their laboratory emission limit in
real-life testing depending on type of wood used and how the wood burner
is operated (Coulson et al, 2015). Ultralow emission burners (now available
to market) are designed to meet lower emission limits than NES-AQ wood
burners - but factors such as wood type and wood burner operation still
impact emission rates (Applied Research Services, 2023).

In 2023 1,452 Carterton households reported using wood burners, much
lower than Masterton’s 4,473 households (NZ Census 2023). Research
shows that the number of wood burners is less important than
environmental conditions such as temperature inversions, that limit
dispersion of home heating, in determining winter air quality (Trompetter et
al, 2010).
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6. Key findings and recommendations

6.1 Key findings

Due to changes in monitoring instruments, differing PM metrics
monitored, and the three-yearly monitoring frequency it was not
possible to carry out robust trend analysis on Carterton winter air
quality between 2010 and 2025.

Carterton PM, s measurements made by the Fidas (optical method) can
be transformed to be comparable to the 5014i BAM regulatory
monitoring method.

Carterton and Masterton winter PM, s was higher in 2025 than in 2022,
most likely due to weather conditions less favourable for dispersion.
Both sites recorded similar PM.s concentrations for these years,
despite Carterton having about one third of the number of households
than Masterton reporting using a wood burner for winter home heating.

Benchmarking to Masterton West and controlling for effect of weather
on winter PM.s shows that wood burner emissions are gradually
reducing over the long term. However, year to year differences in
weather can obscure this trend.

While itis likely that Carterton meets the PMig NES-AQ daily standard,
air quality fails to meet the PM,s World Health Organization daily
guidelines and the regional target (Natural Resources Plan - Schedule
L1).

6.2 Recommendations

Page 12 of 28

Consider increasing the frequency of Carterton winter monitoring from
3-yearly to annual using a Fidas optical monitor and add black carbon
monitoring as an indicator of wood smoke combustion particulate.

Consider monitoring for a full calendar year in Carterton so that annual
average PM,s can be calculated and assess whether non-winter air
quality is similar to Masterton.

Include Carterton District Council in any discussions with Masterton
District Council about initiatives to reduce wood smoke emissions and
improve air quality.



Carterton winter air quality 2010 to 2025

Acknowledgements

The work of GW Senior Environmental Monitoring Officers, Darren Li and Jeremy
Parry-Thompsonis greatly appreciated. Thank you also to Carterton District Council
for allowing us to use the public swimming pool for our winter monitoring
campaigns.

Page 13 of 28



Carterton winter air quality 2010 to 2025

References

Ancelet, T., K. Davy, P., Trompetter, W. J., Markwitz, A., & Weatherburn, D. (2013).
Carbonaceous aerosols in a wood burning community in rural New Zealand.
https://doi.org/10.5094/APR.2013.026

Ancelet, T., K Davy, P., Trompetter, W. J., Markwitz, A., & Weatherburn, D. (2014).
Particulate matter sources on an hourly timescale in a rural community during the
winter (Vol. 64). https://doi.org/10.1080/10962247.2013.813414

Applied Research Services Ltd, 2023. Real Life Emissions from Wood Burning
Heaters in Arrowtown. Report 23/3115.

Coulson, G., Bian, R. & Somervell, E. An Investigation of the Variability of Particulate
Emissions from Woodstoves in New Zealand. Aerosol Air Qual. Res. 15, 2346-2356
(2015). https://doi.org/10.4209/aaqr.2015.02.0111

ESR Factsheet (2022) Health effects of long-term exposure to PM (October 2022).
https://www.phfscience.nz/digital-library/factsheet-on-who-aqg-health-effects-
of-long-term-exposure-to-pm/

Golder Associates (2014). Determination of airshed boundaries for Masterton, the
Waingawa Industrial area and Carterton. Wairarapa airshed study 2014. GW/KI-T-
24/14 https://www.gw.govt.nz/assets/Documents/2025/04/Wairarapa-airshed-
model-boundaries-2014-with-cover.pdf

Kuschel et al, (2022). Health and air pollution in New Zealand 2016 (HAPINZ 3.0):
Volume 1 - Finding and implications. Report prepared by G Kuschel, J Metcalfe, S
Sridhar, P Davy, K Hastings, K Mason, T Denne, J Berentson-Shaw, S Bell, S Hales, J
Atkinson and A Woodward for Ministry for the Environment, Ministry of Health, Te
Manatl Waka Ministry of Transport and Waka Kotahi NZ Transport Agency, March
2022.

Ministry for the Environment (2020). Proposed amendments to the National
Environmental Standards for Air Quality: particulate matter and mercury emissions
— consultation document. Wellington: Ministry for the Environment. Retrieved from
Www.environment.govt.nz.

Mitchell T. 2016. Carterton winter air quality: 2010 to 2016. Greater Wellington
Regional Council, Publication No. GWY/ESCI-T-16/96, Wellington.
https://www.gw.govt.nz/assets/Documents/2016/12/Carterton-winter-air-quality-
2010-t0-2016.pdf

Mitchell T. 2025. Air quality particle monitoring. Changing monitoring methods
based on site-specific co-location studies. Greater Wellington Regional Council,
Publication No. GW/KI-T-25-32 Wellington.
https://www.gw.govt.nz/assets/Documents/Documents/2026/02/Optical-
colocation-report-2025.pdf

Page 14 of 28


https://doi.org/10.5094/APR.2013.026
https://doi.org/10.1080/10962247.2013.813414
https://www.phfscience.nz/digital-library/factsheet-on-who-aqg-health-effects-of-long-term-exposure-to-pm/
https://www.phfscience.nz/digital-library/factsheet-on-who-aqg-health-effects-of-long-term-exposure-to-pm/
https://www.gw.govt.nz/assets/Documents/2025/04/Wairarapa-airshed-model-boundaries-2014-with-cover.pdf
https://www.gw.govt.nz/assets/Documents/2025/04/Wairarapa-airshed-model-boundaries-2014-with-cover.pdf
http://www.environment.govt.nz/
https://www.gw.govt.nz/assets/Documents/2016/12/Carterton-winter-air-quality-2010-to-2016.pdf
https://www.gw.govt.nz/assets/Documents/2016/12/Carterton-winter-air-quality-2010-to-2016.pdf
https://www.gw.govt.nz/assets/Documents/Documents/2026/02/Optical-colocation-report-2025.pdf
https://www.gw.govt.nz/assets/Documents/Documents/2026/02/Optical-colocation-report-2025.pdf

Carterton winter air quality 2010 to 2025

Mitchell TA. 2025. Masterton air quality insights. Technical summary 2004 to 2024.
Greater Wellington Regional Council, Publication No. GW/KI-T-25-11,
Wellington.https://www.gw.govt.nz/assets/Documents/Documents/2025/12/Wair
arapa-air-quality-insights_full_draft.pdf

NESAQ (2004). Resource Management (National Environmental Standards Relating
to Certain Air Pollutants, Dioxins, and other Toxics) Regulations 2004. Retrieved
from www.legislation.govt.nz.

Sridhar S and Wickham L (2013). Masterton Domestic Fire Emissions 2013.
Prepared by Emission Impossible Ltd for Greater Wellington Regional Council,
August 2013. https://www.gw.govt.nz/assets/Documents/2025/04/Masterton-
domestic-heating-emissions-inventory-2013-with-cover.pdf

Trompetter, W. J., Davy, P. K., & Markwitz, A. (2010). Influence of environmental
conditions on carbonaceous particle concentrations within New Zealand (Vol. 41).
https://doi.org/10.1016/j.jaerosci.2009.11.003

World Health Organization (2006). Air quality guidelines for particulate matter
(PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide. Global update 2005.

World Health Organization (2021). WHO global air quality guidelines: particulate
matter, ozone, nitrogen dioxide and sulfur dioxide.

Page 15 of 28


https://www.gw.govt.nz/assets/Documents/Documents/2025/12/Wairarapa-air-quality-insights_full_draft.pdf
https://www.gw.govt.nz/assets/Documents/Documents/2025/12/Wairarapa-air-quality-insights_full_draft.pdf
http://www.legislation.govt.nz/
https://www.gw.govt.nz/assets/Documents/2025/04/Masterton-domestic-heating-emissions-inventory-2013-with-cover.pdf
https://www.gw.govt.nz/assets/Documents/2025/04/Masterton-domestic-heating-emissions-inventory-2013-with-cover.pdf
https://doi.org/10.1016/j.jaerosci.2009.11.003

Carterton winter air quality 2010 to 2025

Appendix A1: Monitoring methods

For references to monitoring standards refer to ‘Benchmarking’ tab from
https://www.gw.govt.nz/annual-monitoring-reports/air-quality/air-quality/

Year | Metric/Method | Start/End Date Serial No. Heater settings
2010 PM10 FH62 | 24/7/201001:00 Temperature
09/9/2010 08:00 control at
40°CTemp
2013 PM10 FH62 | 24/4/2013 01:00 E0989 Temperature
02/10/2013 control at 40°C
14:00
2016 PM10 FH62 | 28/4/2016 01:00 1082 Temperature
2/9/2016 09:00 control at 40°C
PM2.5 FH62 | 28/7/2016 01:00 989 Temperature
02/9/2016 09:00 control at 40°C
2019 PM10 FH62 | 19/4/2019 02:00 1353 Temperature
04/8/2019 11:00 control at 40°C
PM2.5 FH62 | 19/4/201901:00 0773 Temperature
04/8/2019 11:00 control at 40°C
2022 PM2.55014i  02/4/202201:00 ] CM15221005  RH control at 40%
31/8/2022 12:00
2025 PM2.5 5014i 26/05/2025 | CM201691202 | RH control at 40%
00:00
23/09/2025
10:00
Fidas 26/06/2025 22657 Fidas heaters are
19:00 software
23/09/2025 controlled. Target
10:00 temperature is
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Carterton winter air quality 2010 to 2025

Appendix A2: Instrument co-location report

Carterton PM2.5 co-location report

Qrganisation: Greater Wellington Regional Council

Primary Instrument: 5014i Contact person: Tamsin Mitchell

Candidate Instrument: Fidas Data of test report: 09-03-2026

Site name: Carterton Date of last co-location: 22-09-2025

Site classification: Residential Other pollutants:

Summary Statistics Template version: 131

Co-location start date: 27-03-2025 PM2.5 24 hour average

Co-location end date: 22-09-2025 Sample period less than 12 months

Numoor arsamples | 170 [amoszosmoon |
Raw Fidas pg/m* Transformed Fidas pg/m?

Average PMx Conc 16.4 134

Minimum PMx Conc 14 27

Maximum Phx Conc 50.8 379

Regression results: RAW DATA

R* 0.971

Slope 1.402 Slope uncertainty exceeds limits
Intercept -2.406 Intercept uncertainty exceeds limits
Expanded rel uncartainty | 55.955% Fail

Regression results: TRAN

SFORMED DATA

Slope 0995
Intercept 0.065
Expanded rel uncertainty 18.606%

Recommendation: Data be transformed

Fidas data can be transformed to 5014i using the equation below

Fidas (transformed) = Fidas (raw) - { -2.406 ) / 1.402

Raw Data

‘
.

y=1402x+-2408

#s e
. i
T om
o o
»n R ¥ -
[ (= v
E Ex c EYe
=] =] -
s Y ..
o o Fa
0
I’ ‘
0 ¥ 40 20 3 40
P (ug/m?) Pl (ug/m?)

Transformed Data

-

.
¥=0.995x+0.065
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Carterton winter air quality 2010 to 2025

Appendix A3: Monitoring site locations

Carterton and Masterton West monitoring sites

. Carterton air monitoring station

Masterton West air monitoring station
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Carterton winter air quality 2010 to 2025

Carterton monitoring site (June 2022)
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Appendix A4: Diurnal variation

Carterton winter air quality 2010 to 2025

2025 winter PM2.5 1-hour average (May to August inclusive) recorded at
Carterton and Masterton West by 5014i and Fidas monitoring methods. The
shaded area is the 95% confidence interval for the mean.
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Carterton winter air quality 2010 to 2025

Appendix A5: PM daily averages plots by winter year
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Carterton winter air quality 2010 to 2025

Carterton PM,, (FH62) Winter 2016
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Carterton winter air quality 2010 to 2025

Carterton PM,, Winter (FH62) 2019
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PM,g 24-hour (g m )

Carterton winter air quality 2010 to 2025

Carterton PM, s Winter (5014i) 2022
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Carterton winter air quality 2010 to 2025

Carterton PM, - Winter (5014i) 2025
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Carterton winter air quality 2010 to 2025

Appendix A6: Main types of home heating

Source: Infometrics (https://regions.infometrics.co.nz/wellington-region/census)

Carterton SA3 (urban area)

No heating used

Heat pump

Electric heater

Fixed gas heater

Portable gas heater

Wood burner

Pellet fire

Coal burner

Other types of heating

Main types of heating, Carterton

Occupied private dwellings, % of total

2018

0.3%
| 0.6%

67.6%
I 48.4%

30.6%

I 33.6%

3.3%

37

2.0%

I 6.2

61.1%

0.5%
| 0.8%

0.4%
| 0.6%

1.5%
B 1.6%

0% 10% 20% 30% 40% 50% 60% 70%
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Carterton winter air quality 2010 to 2025

Main types of heating, Carierton P =

Occupied private dwellings

Main types of heating Level % of total Level % of total

Q. No heating used 6 0.3% 12 0.6%
Q. Heat pump 1,605 67.6% 1,026 48.4%
Q. Electric heatar 726 30.6% 711 33.6%
Q. Fixed gas heater 78 3.3% 78 3.7%
Q. Portable gas heater 48 2.0% 132 6.2%
Q. wood burner 1,452 61.1% 1,458 68.8%
Q Pellet fire 12 0.5% 18 0.8%
Q. Coal burner 9 0.4% 12 0.6%
Q Other types of heating 36 1.5% 33 1.6%
Q. Not elsewhere included 120 7

Q, Total stated 2376 100.0% 2118 100.0%
Q, Total 2,496 2217

Main types of heating

This variable identifies main types of heating used (total responses). It measures the types of heating that are usually used to heat an occupied
private dwelling. It indicates the appliances used and - in most cases - the fuels used (for example, a heat pump, fixed gas heater, or wood
burner). Any types of heating that are only used very rarely or are available but not used are excluded. Insulation is not a heating type. A household
may use multiple sources of heating, so totals do not add to 100%.
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Greater Wellington Regional Council:

Wellington office
PO Box 11646
Manners Street
Wellington 6142

T 043845708
F 043856960

Upper Hutt office
PO Box 40847
Upper Hutt 5018

T 045264133
F 045264171

Masterton office
PO Box 41
Masterton 5840

T 063782484
F 063782146
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