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Executive summary
The current air quality monitoring network is based around a combination of a regional network
of sites designed for state-of-the environment monitoring and reporting, and source specific
monitoring in targeted areas. In combination, this monitoring arrangement determines the
impact of a wide range of activities on the regional air environment.
The first section of this report focuses on meteorological data, primarily wind speed and wind
direction. Subsequent sections are then grouped by air quality contaminant. The particulate
matter section contains information on total suspended particulate (TSP), particulate matter
less than 10 microns (PM10) and particulate matter less than 2.5 microns (PM2.5). Other
sections include discussion on sulphur dioxide (SO2), hydrogen sulphide (H2S), hydrogen
fluoride (HF) and methyl bromide (CH3Br) results.
A summary of PM10 and SO2 data collected during the COVID-19 lockdown period is also
provided along with a discussion about the direction of future monitoring.

Air Quality Data Summary
The following sections summarise air quality in the Bay of Plenty for the period 1 January 2015
to 1 March 2020.
Total Suspended Particulate (TSP)
The initial work around air quality complaints within the Mount Maunganui area was focused
on nuisance dust issues. The inclusion of six sites monitoring this parameter in the current
network has highlighted “hotspots” within the airshed. The data traces from these sites show
infrequent excursions above the guideline value. These occasions are normally followed up
by Council staff and proactive discussions are had with the contributing activities (if
determined).
Particulate matter less than 10 microns (PM10)
PM10 is the most widely monitored parameter within the current network. The long term sites
at Otumoetai and Kopeopeo exhibit compliance with the National Environmental Standards for
Air Quality (NES-AQ). The Edmund Road site in Rotorua, also one of the longer records, has
shown steady reductions in the number of NES-AQ (National Environmental Standards for
Air Quality) exceedances as a result of significant Council investment into management
strategies and resulting actions. The last two years of recording at Edmund have shown near
compliance with the standard which allows for one exceedance per annum by
September 2020. The Moses site has recently being reinstated within the Ngāpuna
subdivision. Initial exceedances of the standard were recorded, but following changes in
management practices in a neighbouring industrial site, levels have remained compliant with
the NES-AQ since.
The Mount Maunganui Airshed has seven sites that measure PM10. Given the proximity to
sources and prevailing wind directions, the patterns within these seven datasets are quite
varied. Rail Yard South is the obvious standout in relation to NES-AQ exceedances. It is not
unexpected given its location in a busy part of the airshed and proximity to a range of dusty
activities. The investigation of elevated readings by Council staff along with modification of
management practices by a number of the involved parties should result in a reduction in the
occurrence of these exceedances.
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The outlook for how PM10 is used in managing air quality in New Zealand is unknown as it is
part of the current MfE amendment process for the NES-AQ. A clearer understanding of
Council network configuration will be reached once this process is completed. For the time
being, until further information is available from the Ministry for the Environment, the current
PM10 monitoring should continue, this will allow for monitoring of management practices
associated with a range of activities in and around the Port area and compliance with a health
based standard.
Particulate matter less than 2.5 microns (PM2.5)
The Edmund Road dataset shows that compliance with the proposed PM2.5 standard at both
the 24 hour and annual value will not be possible. The shorter duration Totara Street record
suggests compliance will be achievable. Differing source types at the two locations are clearly
evident in the patterns of data. Edmund is dominated in the wintertime by domestic heating
emissions. Totara’s source profile is more subtle when compared with the PM10 datasets at
the same location and this is reflected in the PM10/PM2.5 ratios with PM2.5 being a lesser
contributor to the overall particulate signature. Combustion sources such as vehicle, shipping
and some industrial processes would theoretically be contributing in this locale and could be
further explored using source apportionment sampling and techniques if issues arise.
Sulphur Dioxide (SO2)
Monitoring at a range of locations has shown that elevated levels of SO2 can be experienced
within the Mount Maunganui Airshed and even exceed the NES-AQ levels. Recent emission
inventory work has highlighted industry and shipping sources as being major contributors. This
is supported by the monitoring data at certain locales. Council’s work with industry in relation
to consent reviews and reconsenting processes is part of the management strategy for this
contaminant. National lead work around Marpol Annex VI (for shipping emissions) is also
showing reductions in levels of this contaminant.
Hydrogen Sulphide (H2S)
Recorded levels of H2S at the Whareroa monitoring site, to date show that there have been
numerous occasions where levels have reached and exceeded guidance levels for nuisance
effects. On an even greater number of occasions, H2S values have passed the detection
threshold, which may be of more relevance if people in the receiving environment are
sensitised through repetitive exposure. Several sources, both anthropogenic, (within the
quadrant north of the site) and natural, (when particular environmental conditions prevail, from
the southern estuarine quadrant) have been highlighted through accompanying wind
parameter analysis. Anthropogenic sources can be further explored through Council
processes.
Volatile Organic Compounds (as Methyl Bromide (CH3Br))
The levels of methyl bromide at the five monitoring locations near the Port industrial area have
been generally low to date. These VOC datasets are now part of a wider piece of work that is
spread across multiple agencies. The EPA is undertaking a modified reassessment currently
to review the rules around methyl bromide use. WorkSafe are also involved in this process and
are undertaking a comprehensive mobile monitoring programme to collect field data to provide
validation to air dispersion modelling scenarios. A continuation of monitoring with the
photoionization detectors at the five fixed sites should occur. Modifications to the Council
programme may arise depending on the outputs from the central agency work and the current
reconsenting of fumigation/ventilation activities.
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Hydrogen Fluoride (HF)
A more stable and robust dataset for hydrogen fluoride has been collected since the
instrument/logger interface has been modified. This more recent dataset suggests values are
below the guideline and consent condition values. This instrumentation should be retained
through to the three-yearly review as adverse effects of this contaminant at elevated levels
include issues for people, vegetation and property. This data is part of a larger monitoring
dataset that includes manual sample collection by Ballance Agri Nutrients Limited as part of
consent condition requirements.

COVID-19 air quality datasets
Only moderate reductions in PM10 values are seen, based on initial analysis of the PM10 and
SO2 datasets. Sulphur dioxide data shows marked changes from a similar period of time in
2019. This is primarily the result of Marpol Annex VI requirements where sulphur content in
shipping fuels was reduced as of 1 January 2020.
Analysis of the COVID19 lockdown data sets can be in a range of forms. Initial examination
shows an expected variation from week to week. Rata Street (Figure E1), for example, shows
lower values through Level 4 and then an increase through Level 3 which continues into
Level 2. Rail Yard South (Figure E2) also has a slight increase throughout the eight weeks but
not as pronounced as Rata Street. At the DeHavilland site (Figure E3) there is a more cyclical
trend, with weekends having lower values for the first several weeks, with high values at other
times during those weeks, leading to the highest values in the second week of Level 3 and
then the lowest values in Level 2. The Totara site (Figure E4) has a more even pattern
throughout.
Similar varying trends are also seen in the other urban areas within the region.

Figure E1: Rata Street PM10 for eight week COVID 19 period, with indicative curve.
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Figure E2: Rail Yard South PM10 for eight week COVID 19 period, with indicative
curve.

Figure E3: De Havilland PM10 for eight week COVID 19 period, with indicative curve.
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Figure E4: Totara PM10 for eight week COVID 19 period, with indicative curve.

Monitoring schedule
Table E1 summarises information presented in relation to the current situation and the
monitoring outlook. In combination, this monitoring arrangement determines the impact of a
wide range of activities on the regional air environment. It should be noted that the outlook for
how PM10 will be used in managing air quality in New Zealand is currently unknown, as it is
part of the current amendment process for the NES-AQ (it could become a secondary source
of data behind PM2.5). A clearer understanding of the Council’s network configuration will be
reached once this Central Government process is completed.
Table E1: The existing situation and outlook for air quality monitoring within the
Bay of Plenty region.

Mount Maunganui/Tauranga

District

Site

Current parameters

Monitoring outlook

Rata Street

TSP, PM10, SO2, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters*.

Rail Yard
North

Methyl Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters.

Rail Yard
South

TSP, PM10, SO2, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure, Methyl Bromide (17/11/2018)

Continuation, all
parameters*.
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Rotorua
Whakatāne
8

Astrolabe

Methyl Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters.

Totara

TSP (Aug 2008), PM10, PM2.5, SO2 (Jan
2005), Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Tasman Quay

Methyl Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters.

Whareroa
Marae

TSP, PM10 (Aug 2018), SO2, HF, H2S,
Ambient Temperature, Wind Speed, Wind
Gust, Wind Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Marina

TSP (Aug 2018), PM10 (Aug 2018), SO2,
Ambient Temperature, Wind Speed, Wind
Gust, Wind Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Sulphur Point

TSP, PM10, SO2, Methyl Bromide, Ambient
Temperature, Wind Speed, Wind Gust,
Wind Direction, Relative Humidity, Rainfall,
Atmospheric Pressure

Continuation, all
parameters*.

De Havilland
Way

TSP, PM10, Ambient Temperature, Wind
Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Review upon Rule 22
appeal decision*.

Otumoetai

PM10, Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Edmund Road

PM10, PM2.5 (Sep 2015), Ambient
Temperature, Wind Speed, Wind Gust,
Wind Direction, Relative Humidity, Rainfall,
Atmospheric Pressure

Continuation, all
parameters*.

Moses Road

PM10, Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters. Add to
Watercare contract.
Add PM2.5*.

Kopeopeo

PM10, Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Investigate opportunity
for TRS rather than
H2S.
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Potential new site

The monitoring data, complaints data,
Regulatory Compliance staff feedback,
and the proposed direction of the NES-AQ
suggests that a suitably located site be
installed within the Mount Maunganui
residential area.

Particulate monitoring,
meteorological.

Tauriko

The situation at Tauriko in relation to air
quality is twofold. The first is where
development (earthworks) is still occurring
and particulate nuisance can arise through
this activity. Secondly, once development
has occurred and mixed landuse
(industrial/commercial/residential) exists,
with the potential for “incompatible”
activities within a radius of approximately
2 km.

Particulate monitoring,
meteorological.

Mount
Maunganui
Airshed

Handheld particulate monitor. To be used
by Council Regulatory Compliance staff for
source specific monitoring.

Dustrak DRX or the
like.

Additional
equipment

Potential new site

Mount
Maunganui
residential

*Subject to NES-AQ amendment.
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Introduction
The Bay of Plenty Regional Council (BOPRC) is required to undertake monitoring activities as
part of its statutory responsibilities under the Resource Management Act 1991 (RMA) and the
Resource Management (National Environmental Standards for Air Quality) Regulations 2004.
The current air quality monitoring network is based around a combination of a regional network
of monitoring sites designed for state-of-the environment monitoring and reporting, and source
specific monitoring in targeted areas. In combination, this monitoring arrangement determines
the impact of a wide range of activities on the regional air environment.
This report is the latest in a series of air quality monitoring reports and, more recently, snapshot
environmental report cards summarising data collected within the Bay of Plenty region. This is
part of an adaptive programme that originated in the late 1990’s. The earlier reports can be
found at https://www.boprc.govt.nz/your-council/documents-and-publications/publications/.
This report includes a review of data focusing on the period 1 January 2015 to 1 March 2020,
and will also include guidance and recommendations as to the future direction of this
programme.

Air quality monitoring network
The current monitoring network consists of 14 sites listed in Table 1. Each site
has instrumentation that is related to its location, anticipated sources and associated
emissions. The sites are currently operated by Watercare Limited under a three year
contract, managed by the Council’s Data Services team. Instrumentation details and other
metadata can be found in Appendix 1.
A spatial representation of the network is shown in Figures 1 and 2. It should be recognised
that the sites are representative of air quality at a particular point in space, thus it is recognised
that greater or lesser values could exist within the areas of interest. Hence, other monitoring
methods such as Council officer observation and substantiation are an important part of
management of the region’s three airsheds1. Council’s complaint database records also have
value in this regard.

1

The three airsheds in the region consist of the Rotorua Airshed, the Mount Maunganui Airshed and the remaining
area of the BOPRC region (see https://gazette.govt.nz/notice/id/2019-go4960).
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Table 1: Current Bay of Plenty Regional Council air quality monitoring sites2.
District

ID

Site

Parameters

From

To

Mount
Maunganui/
Tauranga

1

Rata Street

TSP, PM10, SO2, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Dec 2018

Current

2

Rail Yard
North

Methyl Bromide, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Nov 2018

Current

3

Rail Yard
South

TSP, PM10, SO2, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure, Methyl
Bromide (17/11/2018)

Oct 2018

Current

4

Astrolabe

Methyl Bromide, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Nov 2018

Current

5

Totara

TSP (Aug 2008), PM10, PM2.5,
SO2 (Jan 2005), Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Aug 2018

Current

6

Tasman Quay

Methyl Bromide, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Dec 2018

Current

2

Throughout this report the sites referred to are from the list in Table 1. It should be noted that for brevity a
shortened version often may be used, e.g. Rail Yard South = RYS, Whareroa Marae = Whareroa.
12
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District

Rotorua

Whakatane

ID

Site

Parameters

From

To

7

Whareroa Marae

TSP, PM10 (Aug 2018), SO2,
HF, H2S, Ambient Temperature,
Wind Speed, Wind Gust, Wind
Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Aug 2015

Current

8

Marina

TSP (Aug 2018), PM10 (Aug
2018), SO2, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Apr 2016

Current

9

Sulphur Point

TSP, PM10, SO2, Methyl
Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind
Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Aug 2018

Current

10

De Havilland Way

TSP, PM10, Ambient
Temperature, Wind Speed,
Wind Gust, Wind Direction,
Relative Humidity, Rainfall,
Atmospheric Pressure

Oct 2018

Current

11

Otumoetai

PM10, Ambient Temperature,
Wind Speed, Wind Gust, Wind
Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Dec 1997

Current

12

Edmund Road

PM10, PM2.5 (Sep 2015),
Ambient Temperature, Wind
Speed, Wind Gust, Wind
Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Feb 2006

Current

13

Moses Road

PM10, Ambient Temperature,
Wind Speed, Wind Gust, Wind
Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Jan 2018

Current

14

Kopeopeo

PM10, Ambient Temperature,
Wind Speed, Wind Gust, Wind
Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Jul 2006

Current
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Site location
The following two maps provide general location for all sites within this report. For more precise
positional information, please refer to Appendix 1. Precise positional information for the
gazetted airsheds can be found at https://www.boprc.govt.nz/environment/air/airshed/.

Figure 1: Mount Maunganui air quality monitoring sites (Council map reference
GSP-598666).
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Figure 2: Whakatāne, Rotorua and Tauranga air quality monitoring sites (Council map
reference GSP-611388).
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Air quality data summary
The following section focuses on meteorological data, primarily wind speed and wind direction.
These two parameters are recommended3 since weather is a significant factor which
influences air contaminant dispersion/dilution and resulting ambient ground level
concentrations. Measurements of wind speed, wind direction and air temperature form the
basis of meteorological parameters which are monitored within the Council network.
The subsequent sections are then grouped by air contaminant. The particulate matter section
contains information on Total Suspended Particulate (TSP), particulate matter less than 10
microns (PM10) and particulate matter less than 2.5 microns (PM2.5). Other sections include
discussion on sulphur dioxide (SO2), hydrogen sulphide (H2S), hydrogen fluoride (HF) and
methyl bromide (CH3Br) results.
A summary of PM10 and SO2 data collected during the COVID-19 lockdown period is also
provided along with a discussion about the direction of future monitoring.

Meteorological data
Background
Because the Bay of Plenty is sheltered by high country to the west, south, and east, day to day
variations of the weather are largely determined by the direction of the wind.
In summary, airstreams passing over the region can be grouped by sectors of the compass.
Each airstream has particular characteristics, firstly, in relation to potential levels of naturally
derived contaminants, and, secondly in developing localised (micro) wind patterns which, on
the scale of 10-100’s metres to several kilometres, can control contaminants at and around the
monitoring stations. Depending on the location of these monitoring stations, wind associated
patterns within the contaminant datasets can often be seen.
The following are several condensed excerpts from a recent NIWA publication4 which describe
the general patterns experienced within the Bay of Plenty which have an overarching effect on
air quality.
Airstreams from the north and northeast frequently have long trajectories over the warm ocean
to the north of New Zealand and, as a result, the air flowing onto the Bay of Plenty under these
conditions is very humid. Disturbed west to southwest flows is a common situation, occurring
most frequently during the spring months. Cold fronts move quickly east-north-east across the
country, giving showers, chiefly to western areas. The Bay of Plenty region however, is
sheltered by high ground to the south and west and, as a result, only a few showers are
experienced in most places.
The area to the east and south of Bay of Plenty comprises the central high country of the
North Island. South to southeast airstreams will normally have released much moisture as rain
on the ranges and usually produce fine, dry weather over the region. For west to northwest
flows, the Coromandel, Kaimai, and Mamaku Ranges provide sheltering to much of the Bay of
Plenty region in these situations, although the area from Cape Runaway to Whakatane and
Murupara is open to flows from the northwest.

3

MfE, 2009, Good Practice Guide for Air Quality Monitoring and Data Management – Recommendation 8 –
Meteorological monitoring, ISBN: 978-0-478-33166-0, Publication number: ME 933.
4

Chappell, P.R., 2013, The Climate and Weather of Bay of Plenty, 3rd edition, NIWA Science and Technology
Series, Number 62, ISSN 1173-0382.
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As a result of the extensive sheltering provided by the high country surrounding three sides of
the Bay of Plenty region, the frequency of rain is rather less than in many other parts of the
country and dry spells are relatively common. Quite frequently, long periods occur when west
to southwest flows persist over New Zealand without being interrupted by the north to northeast
flows which give the Bay of Plenty most of its rain.

Recorded data
The following information is a graphical summary of the wind data collected at several of the
sites. Figure 3 displays windroses from the main urban areas. Given the geographical spread
within the region, each windrose has its own unique characteristics in addition to the general
prevailing south-westerly wind pattern, that is used to describe the Bay of Plenty situation in a
wide range of literature.
The Edmund Road windrose does deviate from this generalisation with a topographical
influence caused by the valley feature associated with the Mangakakahi Stream to the west of
the site.
The Totara and Otumoetai sites show more topographical exposure with higher wind speeds
than the other three, which could be described as nestled within residential development.

Figure 3: Windroses for the Bay of Plenty air monitoring sites.
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It should be recognised that the immediate surrounds to the east of the Totara Street
monitoring site has changed over time from a grassed vacant property into a substantial
container storage area. This landuse transformation is shown in the three aerial photographs
in Figure 4, covering a period from 2011 to 2019, where a grassed area has been developed
into a container facility. This transformation will affect localised wind patterns. The Totara site
is located in the top left corner of each image (red arrow). A similar development has occurred
to the east of the Whareroa site, and its effect is shown in results in the particulate section of
this report.

Figure 4: Change in landuse in proximity to the Totara monitoring station. North is to
the top of the imagery.
The presence of distinct localised wind patterns are further demonstrated by the wind roses in
Figure 5. All of these sites are located within the Mount Maunganui Airshed, all approximately
within a 2 km radius from an arbitrary central point. Unlike a traditional meteorological station
setup whereby obstacles and interferences to wind flows impacting on the site are to be
avoided, the Mount Maunganui meteorological instruments were located to aid in interpretation
of contaminant datasets, often collected within a range of complex built form environments.
For example, this complexity is highlighted in the de Havilland Way and Astrolabe windroses.
At de Havilland Way, large structures to the north and south of the site generate a wind shadow
from those quadrants and promote wind funnelling in the east–west direction. At the Astrolabe
site, large buildings in the eastern quadrant and Port wind fencing to the west results in a
sheltered low wind speed environment. These are important characteristics that also have to
be recognised when undertaking local air quality dispersion modelling exercises.

18
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Figure 5: Windroses for all Mount Maunganui Airshed sites. Full record.
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Annual windroses (Figure 6) demonstrate the effect of larger scale climatic patterns and
resulting variation, which can also influence recorded ambient levels of contaminants. While
2019 and 2020 to date look quite similar, 2018 shows a strong northeasterly pattern. For the
case of Totara this would result in a different set of potential sources generally impacting on
the site. Other years show a northerly quadrant dominance which would be attributed to the
La Nina climatic condition. Under this scenario a greater presence of natural marine borne
particles could result.

Figure 6: January wind roses for the Totara monitoring station.

20
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Seasonal wind patterns (Figure 7) are also present, most notably in the coastal settings.
Afternoon sea breezes develop in summer for these locations. Given the general east-west
orientation of the open coastline within the Bay of Plenty, these onshore winds are from the
northern quadrant. They typically develop in the late morning as thermal differences develop
between the sea surface and the adjacent landmass. This phenomenon can result in often
complex boundary layer wind patterns (and associated dispersion/dilution characteristics)
which has been demonstrated in recent air dispersion modelling5 exercises.

Figure 7: Seasonal windroses for three urban sites.

5

Atmospheric Science Global Ltd, 2018, Continuous Emission Modelling and SO2 removals. Results for 10-minute,
1-hour and 24- hour SO2 for 2014, 2015 and 2016 from Industry, Airport, White Island, Shipping and Road Traffic.
Report prepared for Bay of Plenty Regional Council.
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In addition to wind roses, the generation of time variation plots also offer an insight into wind
speed patterns and the relationships with emissions which lead to ambient concentrations of
contaminants. Figure 8 is an example of data summarised for three sites within the network.
Normal diurnal patterns exist for all three sites whereby windspeeds generally increase during
the day and diminish overnight. This is important for example, when looking at particulate
matter datasets and understanding some of the key drivers for elevated concentrations.
Monthly patterns also exist where winter months exhibit more settled conditions. The chosen
sites also show the effect of exposure, with lower windspeeds being recorded at the relatively
more sheltered locations at the Kopeopeo and Edmund sites.

Figure 8: Time variation plots for Totara, Edmund and Kopeopeo sites.
Meteorological data
Summary
A wealth of meteorological data is now available within the Region, from both the Council
network, and well established Central Government sites. These datasets help to investigate
relationships between recorded data and emission sources. They also provide a valuable
datasets for air dispersion modelling exercises which have been extensively used to date in
managing the Region’s airsheds.
Future monitoring
As per the MfE GPG3, meteorological monitoring should be undertaken at ambient air quality
monitoring stations. A continuation of the Council’s current meteorological monitoring should
occur.

22
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Total Suspended Particulate (TSP)
Background
Particulate matter includes Total Suspended Particulates (TSP), which can be considered as
any particles smaller than 100 microns (μm) in diameter. In practice, the larger particles (i.e.,
greater than 20-30 micrometres) do not last long in the atmosphere, as they tend to fall out
rapidly and settle. Particles deposited on a surface will only become individually visible at about
50 micrometres.
Total Suspended Particulates can arise from a wide variety of anthropogenic sources,
including the following:


Wind-blown dust from exposed surfaces such as bare land and construction sites.6,7



Wind-blown dust from stockpiles of dusty materials such as sawdust, coal, fertiliser, sand
and other minerals.8



Dust caused by vehicle movements on sealed or unsealed roads.



Agriculture and forestry activities.



Some transportation emissions such as shipping. 9,10,11



Road works and road construction.



Building developments.12



Municipal landfills and other waste handling facilities.



Dry abrasive blasting.



Numerous industrial operations, including bulk cargo handling and processing, timber
mills, mineral processing, cement handling and batching, and fertiliser storage and
processing.

A number of these activities are present within areas of interest in the region.
Total Suspended is also generated from natural sources such as sea spray, exposed harbour
margins, pollen and volcanic eruptions.

6 Muleski, G. E., 2005, Particulate emissions from Construction Activities, J. Air & Waste Manage. Assoc. 55: 772–
783.
7 USEPA, 2001, Particulate Emission Measurements from Controlled Construction Activities, EPA/600/R-01/031,
179p.
8 Billman, B. & Arya, S., 1985, Windbreak Effectiveness For Storage-pile Fugitive-dust Control Wind Tunnel Study,
Department of Marine, Earth and Atmospheric Sciences, North Carolina State University, 108p.
9 Fridell, E. et. al., 2008, Primary particles in ship emissions, Atmospheric Environment, Vol42, Issue 6, pg 11601168.
10 Cooper, D. A., 2003, Exhaust emissions from ships at berth. Atmospheric Environment, 37:3817-3830.
11 Janhall, S., 2007, Particle Emissions from Ships, Göteborg Atmospheric Science Centre, Department of
Chemistry, Göteborg University, 19p.
12 Greater London Authority, 2006, The Control of Dust and Emissions from Construction and Demolition, Best
Practice Guidance, 68p.
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Recorded data
Suggested trigger levels13 for on-site dust control are given in Table 2 (TSP). These triggers
are intended to be used for the proactive management of dust on site. They are not intended
to be used for enforcement because exceedance of trigger levels does not necessarily infer
an adverse effect offsite.
For Council monitoring sites where TSP is measured, the one hour high sensitivity short term
trigger has been employed for guiding staff in investigating possible source activity.
Table 2: Trigger levels used for TSP datasets.

The Totara and Whareroa TSP instrumentation has been active for over four years (Figures 9
and 10). Four sites (Totara, Rail Yard South, Rata and de Havilland) stand out in relation to
trigger level exceedances. The early record at Totara shows occasions where values two to
three times the trigger level were recorded, however more recently, post-January 2019 values
at Totara have reduced.

13

MfE, 2016, Good Practice Guide for Assessing and Managing Dust, ISBN: 978-0-908339-73-0 Publication
number: ME 1277.
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Figure 9: TSP records from Mount Maunganui Airshed sites, full record.
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Figure 10: Recent TSP records from Mount Maunganui Airshed sites.
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Polar plots (Figure 11) and associated scatter plots (Figure 12) at Totara for the pre-and-post
January 2019 periods, show that particle concentration were elevated with wind directions from
the western quadrant, and when wind speeds were above 5 ms-1. In this wind direction arc,
roadway and Port activities are present. Since 1 January 2019, only about 5.5 hours have
been above the 200µg/m3 trigger value (Figure 13).

Figure 11: Polar plots showing change in maximum TSP levels for the latter part of
the TSP record at Totara.

BAY OF PLENTY REGIONAL COUNCIL TOI MOANA

27

Figure 12: TSP values and associated wind direction and windspeed data for Totara.

Figure 13: TSP frequency plot for Totara, post 1 January 2019.
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Rail Yard South and Rata Street sites have more recently been recording higher values. The
associated wind directions are indicative of sources from the Port and KiwiRail land parcels.
These events have linkages to PM10 datasets and will be discussed further in that section, but
Figure 14 shows that for a number of these sites only half of the TSP is PM10. For Whareroa,
80% of the TSP is PM10, which would have greater health implications rather than nuisance
dust issues.

Figure 14: TSP/PM10 scatterplots for several Mount Maunganui Airshed sites.
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Total Suspended Particulate distribution curves (Figure 15) show that Whareroa has levels of
TSP above 150 µg/m3 for 0.07% of the time (or 6 hours per annum). The 150 µg/m3 value acts
as an alert, highlighting potential events for further investigation. Hours above the 200 µg/m3
guideline and this alert value are shown for sites within the Mount Maunganui Airshed in Table
3. These hours of exceedance need to be factored into Council discussions around current
and proposed management strategies.
Table 3: Periods of exceedance for TSP sites.
TSP
Exceedance
Probability
above
200 µg/m3

Number of Hours above
200 µg/m3 per annum
(total hours = 8760)

Number of Hours above
200 µg/m3 (from
01/01/2019 until
31/03/2020 total hours = 10944)

Whareroa

0.03%

3

3

RYS

0.36%

32

40

De Havilland

0.16%

14

17

Rata Street

0.32%

28

35

TSP
Exceedance
Probability
above
150 µg/m3

Number of Hours above
150 µg/m3 per annum
(total hours = 8760)

Number of Hours above
150 µg/m3 (from
01/01/2019 until
31/03/2020 total hours = 10944)

Whareroa

0.07%

6

7

RYS

0.97%

85

107

De Havilland

0.53%

46

58

Rata Street

0.44%

39

48

200 µg/m3

150 µg /m3

30

Environmental Publication 2020/03 - Ambient Air Quality Data Update 2020

Figure 15: TSP frequency plot for the full period of record at de Havilland, Rata,
Rail Yard South and Whareroa.
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A graphical summary of TSP information is shown in Figure 16, highlighting direction and
potential sources where values are elevated, primarily Port activities and warehousing of bulk
cargos for this contaminant. This pattern of data aligns well with earlier Council investigations14.

Figure 16: Polar plots using 10 minute data, with a modelled mean surface, indicate
wind directions whereby elevated TSP can originate from.

14

Iremonger, S.D., 2012, Mount Maunganui Dust Monitoring, Environmental Publication 2012/04, Environment Bay
of Plenty, ISSN: 1175 9372 (Print), 179p.
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Total Suspended Particulate (TSP)
Summary
The initial work around air quality complaints within the Mount Maunganui area was focused
on nuisance dust issues. The inclusion of six sites monitoring this parameter in the current
network has highlighted “hotspots” within the Airshed. The data traces from these sites show
infrequent excursions above the guideline value. These occasions are normally followed up
by Council staff and proactive discussions are held with operators, whose activities
contribute to the TSP exceedances (if they can be determined). Frequency analysis shows
that in the worst case example, at the Rail Yard South site, the guideline value is surpassed
for 32 hours per annum.
Although there is no annual guideline figure, the associated PM10 datasets do show that, the
annual values are elevated (by a factor of two to three times) compared to other monitoring
sites within the region. This is not unexpected given the nature of activities in the locale.
These hours of exceedance of the TSP guideline need to be factored into Council
discussions around current and proposed management strategies.
Future monitoring
A continuation of monitoring in these locations through to the three yearly review is needed,
given the nature of complaints around nuisance dust, and the fine tuning of management
plans for a range of the contributing activities.
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Particulate matter less than 10 microns (PM10)
Background
The term PM10 refers to airborne particles that measure less than 10 microns (μm) in diameter.
It is thus a mix of relatively coarse, fine, and ultra-fine particles. The World Health Organisation
(WHO) has set two guidelines for exposure to PM10 – one for short-term exposure and one for
long-term exposure.
The guideline for short-term exposure to PM10 is:


The daily average concentration should not exceed 50 μg/m3 on more than three days
every year.

The guideline for long-term exposure to PM10 is:


The annual average concentration should not exceed 20 μg/m3.

New Zealand’s National Environmental Standard for Air Quality (NES-AQ) contains a standard
for PM10 that is based on the WHO guideline for short-term exposure. Regional councils are
required to ensure the daily average concentration of PM10 in their airsheds does not exceed
50 μg/m3 on more than one day each year. The Ministry for the Environment (MfE) are currently
in the process of seeking comment on a number of proposed amendments for PM10 within the
NES-AQ.
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Health effects
The potential health effects of particles are closely related to their size. Human health effects
of airborne dust are mainly associated with particles less than about 10 microns in size, which
are small enough to be inhaled (Figure 17). Nuisance effects can be caused by particles of
any size, but are most commonly associated with those larger than 20 microns. Over recent
years, scientists have discovered that smaller airborne particles cause disproportionately more
harm than large particles to the health of a population. Fine particles (PM2.5) can penetrate
deep into the lungs and ultrafine particles can find their way into the bloodstream.

Figure 17: Particle effect zones for the human body.

Recorded data
Eleven sites within the region monitor levels of PM10 (see Figures 1 and 2). Seven of these are
located within the Mount Maunganui Airshed and two are located within the Rotorua Airshed
(Edmund and Moses). The remaining two are located in the Bay of Plenty Airshed: one in the
wider Tauranga City area (Otumoetai) and the other in a central location in Whakatāne
(Kopeopeo). The Rotorua, Whakatāne and Otumoetai sites were introduced earliest, with
measurements starting in the late 1990’s. They were established primarily to investigate
domestic heating emission. The more recent Mount Maunganui PM10 monitors are positioned
in locations associated with elevated levels of activity within the industrial area.
Recorded values to date for the Mount Maunganui sites are shown in Figure 18 along with the
associated NES-AQ health based standard as a reference. Within this 20 month period, a
number of these sites had 24 hour values which closely approached or exceeded the standard
value. Table 4 shows the recorded exceedances along with respective 24 hour values.
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Figure 18: Recent PM10 records from Mount Maunganui Airshed sites.
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Table 4: PM10 exceedances recorded within the Mount Maunganui Airshed.
PM10 24 hr
value

Short description of findings from
Council staff investigations.

Site

Date

De Havilland Way

5/01/2019

63

RMD Bulk storage tapioca
unloading. Abatement notice issued.

De Havilland Way

1/02/2019

59

No single source. Industrial and
natural impacts.

De Havilland Way

4/12/2019

51

No clear source identified,
suspected bush-fire smoke a key
contributor

De Havilland Way

6/12/2019

60*

Exceptional circumstance.

Rail Yard South

5/02/2019

70

Multiple particle type impacted by
on-Port activity.

Rail Yard South

5/03/2019

62

Multiple particle type impacted by
on-Port activity.

Rail Yard South

27/08/2019

56

On-Port activity, shipping emission
contribution.

Rail Yard South

28/08/2019

51

Multiple particle type impacted by
on-Port activity.

Rail Yard South

23/09/2019

64

On-Port activity, log yard activity key
contributor.

Rail Yard South

24/10/2019

55

On-Port activity, bulk cargo hopper
washing key contributor.

Rail Yard South

25/10/2019

70

On-Port activity, log yard activity key
contributor.

Rail Yard South

4/11/2019

59

Idling locomotive on Kiwi-rail land
likely contributor.

Rail Yard South

5/11/2019

67

On-Port activity, log yard activity key
contributor.

Rail Yard South

6/11/2019

61

Investigation incomplete, no clear
source identified. Kiwi Rail building
demolition suspected as contributor.

Rail Yard South

13/11/2019

58

On-Port activity, log yard activity key
contributor.

Rail Yard South

16/11/2019

59

On-Port activity, log yard activity key
contributor.

Rail Yard South

24/11/2019

54

On-Port activity, log yard activity key
contributor.
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Rail Yard South

25/11/2019

57

On-Port activity, log yard activity key
contributor.

Rail Yard South

28/11/2019

51

On-Port activity, widely shifting wind
lines, no specific source identified.

Rail Yard South

6/12/2019

66*

Exceptional circumstance.

Rail Yard South

23/12/2019

53

No clear source identified, idling
locomotive may have been a
contributor.

Rail Yard South

6/01/2020

54

No single source, very high winds
blowing throughout the day, high
levels of general dust detected.

Rail Yard South

31/01/2020

115

On-Port activity, sand stockpile and
pile drilling in close proximity to the
monitor location.

Rail Yard South

1/02/2020

55

Investigation ongoing.

Rata Street

6/12/2019

52*

Exceptional circumstance.

Rata Street

31/01/2020

67

On-Port activity, high winds all day,
two cruise ships directly west of the
monitor.

Rata Street

17/03/2020

87

Unsealed Kiwi Rail corridor as well
as pile of dirt near monitor
suspected contributors.

Sulphur Point

6/12/2019

52*

Exceptional circumstance.

Totara Street

6/11/2019

57

Investigation incomplete, no clear
source identified. Kiwi Rail building
demolition suspected as contributor.

Totara Street

6/12/2019

65*

Exceptional circumstance.

Whareroa Marae

9/11/2018

57

No single source. Industrial impact.
Ballance Agri Nutrients Ltd signature
present.

Whareroa Marae

11/12/2018

55

No single source. Industrial impact.
Ballance Agri Nutrients Ltd signature
present.

Whareroa Marae

17/12/2018

62

No single source. Industrial impact.
Ballance Agri Nutrients Ltd signature
present.

Whareroa Marae

6/12/2019

63*

Exceptional circumstance.
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At the time of reporting, Rail Yard South had recorded 20 exceedances, De Havilland Way and
Whareroa four exceedances, Rata Street three exceedances, Totara Street two exceedances
and Sulphur Point had one exceedance. These exceedances are investigated by Regulatory
Services staff, where a focus on collation of activity information results in a mixture of definite
and less obvious linkages with the recorded PM10 data.
It should be noted that all exceedances above recorded on the 6 December 2019, was the
result of particulate material derived from the Australian bush fires and dust storms traversing
the Tasman Sea (Figures 19 and 20). Council subsequently applied to the
Associate Minister for the Environment, Hon. Nanaia Mahuta for a case of exceptional
circumstances (which is allowed for within the NES-AQ). This application has been successful
with a response from the Minister stating “Based on the evidence, I am satisfied that the
exceedance was caused by exceptional circumstances, beyond the reasonable control of
Bay of Plenty Regional Council.”

Figure 19: Wide angle capture of the area interest showing sources of the particulate
matter on the eastern seaboard of Australia and the migration of this
material in westerly airstreams across the Tasman Sea.
6 December 2019. Source - NASA Worldview application
(https://worldview.earthdata.nasa.gov), part of the NASA Earth Observing
System Data and Information System (EOSDIS).
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Figure 20: Smaller scale of imagery shown in Figure 14, focussing on the North Island,
6 December 2019, clearly showing extent of particulate matter. The
pink dot indicates the general location of the sites of interest for this
application.
The Rail Yard South PM10 dataset has the greatest number of exceedances. Year to year
patterns show the variable nature of this parameter based on a range of drivers, including both
anthropogenic and natural sources and overarching weather patterns. This is shown in
Figure 21, where elevated levels were recorded in throughout the late spring/summer time
period in 2018. This is also the case for 2019 but on a number of occasions, particularly in
November, multiple values above the standard were recorded. Figure 21 also shows daily wind
direction arrows; the generalised pattern is that the elevated levels were associated with wind
directions from the westerly quadrant, in the direction of Port activities.
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Figure 21: Calendar plot for Rail Yard South.
Polar plots for the Mount Maunganui Airshed PM10 sites are shown in Figure 22. The presence
of “hotspots” are evident in most plots. Higher values are recorded in the southwestern
quadrant for the Rata, Rail Yard South and Torara sites, from the north and east for Whareroa,
and from the north for de Havilland. Marina and Sulphur Point both show a more subdued
pattern. Activities within these quadrants are are well known to Council staff and are part of
both short and medium term work programmes.
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Figure 22: Polar plots using 10 minute data indicate wind directions whereby elevated
PM10 can originate from.
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Time series plots for the sites elsewhere in the region also have distinctive data patterns
(Figure 23). Otumoetai continues to show a subdued pattern for 24 hour PM10 which is a
continuation of patterns seen since the site’s inception in 1996. At this site, although located
within a residential area within Tauranga City, there doesn’t appear to be the same strong
wintertime domestic heating signature that is seen at other residential locale monitoring
stations. As mentioned earlier, the elevated levels in the later part of 2019 were a result of
particulate matter from the Australian bushfires.

Figure 23: Time series plots for Rotorua, Tauranga and Whakatāne, with Totara
included for comparison.
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The Edmund Road site shows a continuation of the strong annual cyclical pattern based
around a dominant domestic heating signature. Exceedances still occur but have reduced in
a steady downward pattern as a result of a number of Council programmes and associated
actions over the last 15 years (Figure 24). Not only have the number of exceedances
decreased but the concentrations are also decreasing (Figure 25), both of which are
encouraging signs in relation to reducing negative health effects for the Rotorua City
population.

Figure 24: Annual PM10 exceedance numbers for the Edmund Road monitoring
station.
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Figure 25: Annual PM10 concentration values for the Edmund Road monitoring station.
The Moses Road site is also located in Rotorua, within the Ngāpuna subdivision. It, like the
Mount Maunganui Airshed, is located near landuse zoning categories with air quality reverse
sensitivity issues. The Moses site is situated in a new location, following development on the
previous site at the northeastern corner of the Ngāpuna area. Soon after installation of the
Moses site in 2018, several exceedances of the PM10 standard were recorded. Wind data
confirmed a neighbouring source, and subsequent modification of management plans and
installation of control equipment has seen no repeat of those elevated levels. Local residents
have also identified an industrial site to the south of the monitoring location as being a
problematic emitter of particulate matter. Figure 26 shows a subtle signature from this direction.
A more local monitor may be required if issues still exist with this operation.
The Kopeopeo time series plot shows a moderate wintertime increase which reflects its central
township location. But unlike the Edmund site, the coastal margin location and meteorological
factors (such as drainage wind flows from the south) result in an overall daily pattern where
calm conditions typically don’t exist for extended periods. If such conditions did exist, the
accumulation and concentration of particulates would correspondingly increase.
Annual values of PM10 for all sites in 2019 are displayed in Table 5. Several of the sites
neighbouring the Port are non-compliant with the WHO guideline and NZAAQG value of
20µg/m3.
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Table 5: Annual PM10 averages for all sites, 2019.
Year

2019

Site

PM10 (µg/m3)

Otumoetai

11

Kopeopeo

12

Edmund

14

Moses

14

Sulphur Point

14

Marina

16

Whareroa

17

Rata Street

20

De Havilland

20

Totara

25

Rail Yard South

31

Polar plots (Figure 26) for sites, as shown earlier, provide an indication of any PM10 source “hot
spots” within the vicinity of the site. Being surrounded by residential development, Kopeopeo,
Edmund and Otumoetai show an expected subtle signature from all directions. Given the
surrounding residential land use and light-to-medium industrial activity in the vicinity of the
Moses site, the pattern is slightly different from the aforementioned patterns. An indication of
a moderate source (a sawmill plant) is evident to the north and also possibly a slight signature
from the south (a timber processing plant). Surprisingly, there is a “source” from the west south
west, which requires further investigation. Figure 27 shows a time variation plot for that wind
direction arc where nothing atypical is evident (a wintertime peak is present). A starting point
for any future further investigation is the exposed shoreline areas of Sulphur Bay as a source
of natural particles that become (re)suspended under elevated wind speed conditions.
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Figure 26: Polar plots for Rotorua, Tauranga and Whakatāne sites. Totara is included
for comparison.
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Figure 27: Time series plots for Moses Road arc of interest.

48

Environmental Publication 2020/03 - Ambient Air Quality Data Update 2020

Particulate matter less than 10 microns (PM10)
Summary
PM10 is the most widely monitored parameter within the current network. The long term sites
at Otumoetai and Kopeopeo exhibit compliance with the NES-AQ. The Edmund site, also
one of the earliest established sites, has shown steady reductions in the number of
NES-AQ exceedances due to community involvement and Council investment into
management strategies and resulting actions. The last two years of record at Edmund have
shown near compliance with the standard, which by September 2020 allows for one
exceedance per annum. The Moses site has only recently being reinstated within the
Ngāpuna subdivision. Initial exceedances of the standard were recorded but, following
changes in management practices in a neighbouring industrial site, levels have since
remained compliant with the NES-AQ. However, given the location within the
Rotorua Airshed and significant domestic heating sources, a change to a PM2.5 standard will
probably result in non-compliance for this locale.
The Mount Maunganui Airshed has seven sites that measure PM10. Given the proximity to
particulate sources and prevailing wind directions, the patterns within these seven datasets
are quite varied. Rail Yard South is the obvious frontrunner in relation to NES exceedances.
However, given its location in a busy part of the airshed and proximity to a range of dusty
activities, this data pattern is not unexpected. The investigation of elevated readings by
Council staff along with modification of management practices by a number of the involved
parties should result in a reduction in the occurrence of these exceedances.
The outlook for how PM10 will be used in managing air quality in New Zealand is currently
unknown, as it is part of the current amendment process for the NES-AQ (it could become
a secondary source of data behind PM2.5). A clearer understanding of Council network
configuration will be reached once this process is completed.
Future monitoring
Until further information is available from the Ministry for the Environment, the current PM10
monitoring should continue. This will allow for monitoring of management practices
associated with a range of activities in and around the Port area and compliance with a
health based standard.
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Particulate matter less than 2.5 microns (PM2.5)
Background
Research shows that airborne particles smaller than 2.5 micrometres in diameter (PM2.5) are
more hazardous to human health than coarse, larger particles (particles in the PM2.5-10
range)15. The Government is proposing amendments to some provisions of the National
Environmental Standards for Air Quality (NESAQ) that take into account improved scientific
understanding and evidence about the health impacts of particulate matter, and better target
controllable sources of air pollution.
For particulate matter, the Government is proposing:


Introducing PM2.5 as the primary regulatory tool to manage ambient particulate matter
and establish both a daily and an annual standard for PM2.5 (fine particulate matter).



Retaining the PM10 standard for managing potential issues for coarse particulates.



Altering how we determine if airsheds are polluted.

Proposed values for PM2.5 are as follows:


Daily average PM2.5 standard – 25 μg/m3 (three or less exceedances allowed in a
12-month period)



Annual average PM2.5 standard – 10 μg/m3

This possible shift on particulate monitoring focus has been seen internationally for some time.
Council has prepared for any future adoption of a PM2.5 national standard, by operating PM2.5
instrumentation at several indicative sites within the region.

Health effects
Different sizes of particulate matter can result in differing health effects. This is because they,
reach different parts of the respiratory tract, come from diverse sources and can interact partly
through different biological mechanisms. As mentioned in the previous section, larger, coarse
PM (2.5-10μm) generally deposit in the nose, throat and upper airways. Fine PM (2.5μm and
smaller) deposits deep in the lungs. These particles are recognised as having the highest
health risk and are mainly produced by human activities. Ultrafine particles (0.1μm and smaller)
are small enough to cross from the lungs into the blood and circulate throughout the body.

Recorded data
Two sites within the current Council network have PM2.5 monitoring instruments. One at the
Edmund site in Rotorua, and one at the Totara site in Mount Maunganui. Data recorded to date
is shown in Figure 28. Distinct differences are apparent between the two datasets. As shown
in the previous PM10 section, the Edmund trace shows a strong wintertime signature
associated with domestic heating sources. Given the industrial landuse around the Totara site,
the same pattern is absent at this site.

15

World Health Organization. 2013. Health effects of particulate matter. Policy implications for countries in
Eastern Europe, Caucus and Central Asia. Geneva: World Health Organisation.
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Figure 28: PM2.5 time series plots for Edmund and Totara sites.
There are three airsheds within the Bay of Plenty region: the region-wide Bay of Plenty Airshed,
and the gazetted Rotorua and Mount Maunganui airsheds. It is likely that the Rotorua Airshed
would be unable to meet the proposed 24 hour and annual PM2.5 standards (Edmund Road
2016 to 2019 annual PM2.5 averages are 9.1, 11.3, 9.8 and 9.6µg/m3, respectively). The Mount
Maunganui Airshed would meet the proposed 24 hour average limit but could be close to
exceeding the annual average limit, based on the single year of data recorded to date (Totara
recorded in 2019 an annual average of 8.0µg/m3).
The connection between PM10 and PM2.5 is shown in the scatterplots in Figures 29 and 30. A
clear relationship exists for the Edmund record. Given the primarily single source emission
profile for the area around the site, it is expected that the correlation relationship is positive
and strong. Domestic heating emissions are well documented in their particle size distribution,
whereby most of the PM10 is PM2.5. This is clearly exhibited for this site in Figure 29. The
relationship is not so strong for the summer plot, as based on domestic heating surveys16 the
level of activity diminishes greatly, but doesn’t disappear. For Totara, the pattern of data
indicates a different and varied source profile. Source apportionment work could be undertaken
if levels of this contaminant become an issue and further management strategies need to be
employed.
These relationships are also shown in the polar plot pairs in Figure 31, where the PM2.5
signature is present at Edmund but is only subtle at Totara, with no apparent alternative
sources from those related to the PM10 signature.

16

Iremonger, S.D. & Graham, B.W., 2006, Rotorua Domestic Heating Survey, Environmental Publication 16/4,
Environment Bay of Plenty.
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Figure 29: Scatterplots demonstrating the relationship between PM10 and PM2.5 on a
seasonal basis for Edmund.

Figure 30: Scatterplots demonstrating the relationship between PM10 and PM2.5 on a
seasonal basis for Totara.
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Figure 31: Polar plot pairs demonstrating the spatial and source indications between
PM10 and PM2.5.
To investigate what PM2.5 levels could look like elsewhere within the region, an exercise was
undertaken to derive a synthetic PM2.5 dataset from the Kopeopeo PM10, based on seasonal
relationship equations shown in Figure 29. The resulting output shows that exceedance of the
proposed NES-AQ PM2.5 value could be expected (Figure 32) infrequently.
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Figure 32: Kopeopeo PM10 data compared with a derived PM2.5 dataset.
Particulate matter less than 2.5 microns (PM2.5)
Summary
The Edmund Road dataset shows that compliance with the proposed PM2.5 standard at both
the 24 hour and annual value will not be possible. The shorter duration Totara record
suggests compliance will be achievable based on the current emission profile.
Differing source type at the two locations are clearly evident in the patterns of data. Edmund
is dominated in the wintertime by domestic heating emissions. Totara’s source profile is
more subtle when compared with the PM10 datasets at the same location. This is reflected
in the PM10/PM2.5 ratio with PM2.5 being a lesser contributor to the overall particulate
signature. Combustion sources such as vehicle, shipping and some industrial processes
would theoretically be contributing in this locale and could be further explored using source
apportionment sampling and techniques if issues arose.
Future monitoring
This needs to be assessed once the NES-AQ amendment process is complete. Based on
information available at this time, it could require Council to modify its existing monitoring
programme for particulate matter and potentially revisit historical locations in smaller urban
centres to acquire PM2.5 data. In the meantime, Council should continue its PM2.5 monitoring
at Edmund and Totara sites.
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Sulphur dioxide (SO2)
Background information
Sulphur dioxide (SO2) is a colourless, soluble gas with a characteristic pungent smell. Sulphur
dioxide is produced mainly from the combustion of fossil fuels that contain sulphur, such as
coal and oil (for example, coal being burnt in a home fireplace for heating and diesel-powered
vehicles). Sulphur dioxide is also produced from some industrial processes, such as fertiliser
manufacturing.
Natural sources of sulphur dioxide include volcanic activity, such as Whakaari/White Island.
Sulphur dioxide information for the Mount Maunganui area has previously been summarised
in a detailed 2011 Council environmental publication17.

Health effects
Inhalation is the main form of exposure to sulphur dioxide that is of interest in the context of
this report, with regard to its effects on health. Sulphur dioxide can cause respiratory problems,
such as bronchitis, and has also been linked to cardiovascular disease. Sulphur dioxide can
irritate the nose, throat and lungs and cause coughing, wheezing, phlegm and asthma attacks.
The effects are worse when exercising.
The population groups that are most sensitive to sulphur dioxide are children, adults with lung
disease, and asthmatics.

Guidelines and standards
International and national guidelines exist for sulphur dioxide and these are presented in
Table 6.
Table 6: Guidelines and standards for ambient SO2.
SO2 (µg/m3) averaging period
10 minute

1 hour

24 hour

Annual

500

350

125

50

New Zealand Ambient
Air Quality Guidelines 2002.

350

120

New Zealand National
Environmental Standard for
Air Quality.

350/570

New Zealand Ambient
Air Quality Guidelines 1994.

WHO
USEPA

500

20
~200
(75ppb)

17

Iremonger, S.D., 2010, Mount Maunganui ambient sulphur dioxide monitoring, Environmental Publication
2011/03, Bay of Plenty Regional Council, ISSN: 1179-9471 (Online), 44p.
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New Zealand National Environmental Standard for Air Quality
A regulation for ambient air quality in New Zealand was promulgated in September 2004, as a
National Environmental Standard (NES-AQ) under s43 of the Resource Management Act,
1991 (RMA). The NES-AQ specifies health-based limits for sulphur dioxide. The NES for
sulphur dioxide is given in Table 7.
The Regulation also specifies requirements for monitoring of these pollutants, in the event that
the standards are breached. It establishes an air quality management regime, based on
controls over the issuing of resource consents in those areas where the limits are exceeded,
or likely to be exceeded.
Table 7: National Environmental Standards for SO2.
Standard value
Contaminant

Threshold
concentration

Permissible excess

Sulphur dioxide

350 µg/m3 expressed
as a 1-hour mean.

9 hours in a 12-month period

570 µg/m3 expressed
as a1-hour mean.

Not to be exceeded at any
time

World Health Organisation
In 2006 the WHO published a set of global air quality guidelines for particulate matter, ozone,
nitrogen dioxide and sulphur dioxide.18
The guidelines for SO2 developed by WHO are as follows:


20 μg/m3 as a 24-hour average



500 μg/m3 as a 10-minute average

The first of these is based on the results of controlled studies involving exercising asthmatics,
which indicate that a proportion experience changes in pulmonary function and respiratory
symptoms after being exposed to SO2 for as little as 10 minutes.
The second is considered a precautionary approach for the protection of public health and is
based on recent epidemiological evidence, including a study in Hong Kong where a rapid
reduction in the sulphur content of fuels, has been linked to substantial improvements in health
indicators (e.g. childhood respiratory disease and all-age mortality). Time series studies on
hospital admissions for cardiac disease in Hong Kong and London have also produced no
evidence of a threshold for health effects at 24-hour SO2 concentrations, in the range of 5-40
μg/m3.
The WHO has outlined a staged approach with interim targets (IT). IT-1 of 125 μg/m3 is
formerly the WHO Air Quality Guideline19, IT-2 of 50 μg/m3 is an intermediate goal based on
controlling either motor vehicle emissions, industrial emissions and/or emissions from power
production.
18

WHO, 2006, Air Quality Guidelines Global Update 2005 - Particulate matter, ozone, nitrogen dioxide and sulphur
dioxide, World Health Organisation, 2006.
19 WHO, 2000, Air quality guidelines for Europe, 2nd ed. Copenhagen, World Health Organization Regional Office
for Europe, 2000 (WHO Regional Publications, European Series No. 91).
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Other information
The Regional Council recently produced an air emission inventory20 for the Tauranga City area.
An emission inventory assesses sources of discharges to air. Sources included in the inventory
are domestic heating, motor vehicles, outdoor burning, shipping and port activities, aviation,
rail and industrial and commercial activities. Natural source contributions (for example sea salt
and soil) are not included because the methodology to estimate emissions is less robust. The
evaluation focuses on particles in the air less than 10 microns (PM10), particles in the air less
than 2.5 microns (PM2.5), sulphur oxides, nitrogen oxides and carbon monoxide.
The finding showed that the main sources of SO2 emissions were shipping (around 80%) and
industry (around 20%). The contribution at any given site will vary depending on the site’s
proximity to individual industries and the Port.
The Regional Council also has undertaken a detailed air quality dispersion modelling exercise
with a focus on SO2. In 2018, three reports were prepared to investigate the meteorology and
associated dispersion modelling of major SO2 sources within the Tauranga/Mount Maunganui
area. 21 22 23 The third report, ‘Report III – SO2 Continuous Emission Modelling Plus Others’
required the development of a detailed SO2 emissions inventory for the major industrial
sources, motor vehicle traffic, White Island, shipping, and aviation for the period 2014–2016.
A fourth report24 by Barclay, provides a comparison of data collected in both the emission
inventory and the base data used for the dispersion modelling exercises.
These investigations have aided in Council’s ongoing management of this contaminant.

20 Environet, 2018, Tauranga Air Emission Inventory 2018, Prepared for Bay of Plenty Regional Council, prepared
by Emily Wilton, Environet Ltd and John Iseli, Specialist Environmental Services.
21 Barclay, J., 2018, A Meteorological Assessment and Development of a 3-Dimensional Meteorological Model for
Air Quality Applications in the Tauranga Region for 2014, 2015 and 2016. Report prepared for the Bay of Plenty
Regional Council.
22 Barclay, J., 2018, Maximum Industrial Emission Limit Testing (MEL) Modelling - Results for 1-hour and 24-hour
SO2 for 2014, 2015 and 2016. Report prepared for the Bay of Plenty Regional Council.
23 Barclay, J., 2018, Continuous Emission Modelling and SO2 removals. Results for 10-minute, 1-hour and
24- hour SO2 for 2014, 2015 and 2016 from Industry, Airport, White Island, Shipping and Road Traffic. Report
prepared for the Bay of Plenty Regional Council.
24 Barclay, J., 2019, Addendum Document on the Comparison of two Independent SO2 Emission Inventories for
the Tauranga (2018) and Tauranga/Mount Maunganui Area (2014 -2016). Report prepared for the Bay of Plenty
Regional Council.
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Marpol (International Convention for the Prevention of Pollution from
Ships)
In late 2019, the New Zealand Government announced the planned accession to the
International Maritime Organisation (IMO) convention MARPOL Regulations for the Prevention
of Air Pollution from Ships by late 2021.
MARPOL Annex VI, regulates atmospheric emissions from ships. It is also the platform for IMO
action to reduce greenhouse gas emissions from ships, with further measures set to be
adopted in 2023.
The previous sulphur limit of 3.5% by mass for marine fuels dropped to 0.5% when more
stringent Annex VI regulations took effect globally on 1 January 2020. Compliance can be
achieved by using low sulphur fuel or fitting an exhaust cleaning system known as a ‘scrubber’
to reduce emissions to a level equivalent to those from low sulphur fuel.
All ships ‘flagged’ to Annex VI party states visiting New Zealand will have to comply with the
new regulations from that date. Similarly, New Zealand-flagged ships travelling to states that
are party to Annex VI will also have to comply.
Subject to the parliamentary international treaty examination process, and legislation changes
necessary to implement the convention, New Zealand is expected to accede to Annex VI in
late 2021.
On the basis of New Zealand acceding to Annex VI by late 2021, ships operating only in
domestic waters will have until early 2022 to comply, as Annex VI would come into force for
New Zealand three months after accession. This gives shipping and fishing industries sufficient
time to prepare for the new regulations.

Recorded data
Historical monitoring of a range of gaseous contaminants was briefly undertaken in
Totara Street in 1994 at the same site where the current SO2 monitoring is undertaken. This
earlier period of monitoring was 14 October to 15 December 1994.
The recorded data summary for this monitoring period is as follows for SO2: 10 min average =
322 g/m3, 1 hour average = 226g/m3 and 24 hour average = 42g/m3.Sulphur dioxide results
displayed a random pattern. The peaks, when they occurred, were short and sharp, although
several of these occurred close together over a period of several hours. The highest of the
peaks mainly coincided with winds coming from the direction of Eka Nobel (now Lawters
Limited) and BOP Fertiliser Works (now Balance Agri Nutrients Limited). Smaller peaks were
seen to coincide with winds from the petrol storage facility and the Port of Tauranga.25
Monitoring at Totara Street was reintroduced by Council in 2005. The location had merit in
relation to being downwind of the prevailing wind direction from the two largest consented
industrial emitters, and its proximity to sources associated with Port activity. Monitoring of SO2
is now currently undertaken at six sites within the Mount Maunganui Airshed. The recent data
plots (Figure 33 and 34) show values that are typically well below the lower level standard. The
frequency distribution for Totara (Figure 35) shows values are less than half of the standard
100% of the time since 2015. And only approximately 10% of the lower standard for 75% of
the time.

25

Hally, V. M. et al, 1995, Ambient Air Monitoring in Mt Maunganui, September – December 1994, MESC Report
95-400, prepared for Environment Bay of Plenty, p.25.
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Figure 33: Hour SO2 data from the current monitoring sites within the
Mount Maunganui Airshed.
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Figure 34: 10 minute SO2 data from the current monitoring sites within the
Mount Maunganui Airshed.
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Figure 35: Distribution plot for Totara, 1 August 2015 to present.
The Whareroa time series exhibits the effect of being in close proximity to several large
industrial processes that emit SO2. The early part of the record shows a number of times where
standard values were exceeded. This resulted in a number of actions by Council staff.
In July 2016, Ballance Agri Nutrients Limited, installed a new caesium catalyst which reduced
SO2 emissions from the site. This was followed by a further capital works covering the
installation of a new converter during July 2017 to further reduce SO2 levels. Putting aside any
other factors affecting SO2 emissions from the fertiliser production process such as production
levels, there appears to be a significant reduction in the SO2 levels recorded at the Whareroa
site associated with winds from the direction of the Ballance Agri Nutrients Limited site.
The Marina site was installed following ongoing discussions with operators at the
Harbour Bridge Marina. Levels at this site are subdued compared with other sites in the area,
largely the result of its location on a lower frequency wind line in relation to the significant
industrial sources.
The Rail Yard South monitoring site location means it is on a wind line whereby shipping
emissions would be detected. Values are more elevated than the Marina site but still remain
below the lower hourly standard value.
Rata Street is another site which is in close proximity to shipping activity, particularly cruise
ships. These vessels typically visit the Port of Tauranga during the summer months and berth
towards the north end of the Port operation in Berths 1 and 2. Prevailing wind direction for Rata
(Figure 5) means emissions from these berthed vessels would frequently pass across the Rata
site. The location means that emissions from other berthed vessels further to the south along
the Mount Maunganui wharf would also impact on this site. This results in a time series that
has higher average values than other sites (see Table 8).
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Table 8: SO2 statistical parameters for all sites, full record.
Hour Mean SO2 (µg/m3)
Site

Year

Marina

2016

5.5

4.0

16.3

27.0

61.4

144.6

Marina

2017

5.8

5.6

17.8

27.9

50.3

136.7

Marina

2018

7.0

6.9

20.6

31.0

60.8

126.6

Marina

2019

6.7

5.7

19.7

32.8

65.7

157.5

Marina

2020

4.0

3.1

12.0

20.0

38.5

63.8

Rail Yard
South

2018

23.5

34.3

63.3

84.4

138.2

209.1

Rail Yard
South

2019

22.6

33.0

59.5

79.7

126.3

226.0

Rail Yard
South

2020

4.6

6.1

9.9

12.6

23.6

62.4

Rata St

2018

12.9

7.5

36.6

63.8

169.9

242.4

Rata St

2019

19.3

18.9

59.8

98.1

173.0

574.9

Rata St

2020

3.8

4.1

11.1

16.4

25.7

57.5

Sulphur
Point

2018

7.1

4.2

21.2

39.2

83.4

151.6

Sulphur
Point

2019

6.2

2.8

15.0

33.0

97.3

208.3

Sulphur
Point

2020

2.5

2.1

5.0

9.6

29.1

78.0

Totara St

2005

13.5

13.6

34.4

54.7

144.8

494.6

Totara St

2006

41.8

43.8

114.5

186.7

335.7

668.5

Totara St

2007

13.1

13.8

33.8

55.9

128.4

305.1

Totara St

2008

13.5

14.1

35.8

61.1

137.2

276.6

Totara St

2009

21.8

28.7

56.2

78.7

143.7

390.6

Totara St

2010

20.9

21.4

49.8

79.2

168.0

501.6

Totara St

2011

15.4

17.1

33.2

47.0

96.0

284.1

62

Mean

75th
Percentile

90th
Percentile

95th
Percentile

99th
Percentile

Max

Environmental Publication 2020/03 - Ambient Air Quality Data Update 2020

Hour Mean SO2 (ug/m3)
Site

Year

Mean

75th
Percentile

90th
Percentile

95th
Percentile

99th
Percentile

Max

Totara St

2012

12.7

16.3

34.3

49.3

92.7

204.0

Totara St

2013

8.7

15.1

32.0

47.2

95.8

291.5

Totara St

2014

5.0

6.2

13.2

19.6

43.7

92.3

Totara St

2015

10.0

11.8

27.5

40.1

81.3

216.0

Totara St

2016

11.4

15.8

31.3

42.9

77.9

254.6

Totara St

2017

9.8

13.2

25.7

35.1

56.6

129.1

Totara St

2018

13.5

19.1

36.2

47.5

74.3

172.8

Totara St

2019

15.6

22.5

38.0

47.9

72.2

166.6

Totara St

2020

5.8

6.7

14.1

20.8

31.7

54.4

Whareroa
Marae

2015

17.3

11.6

44.1

86.7

201.2

349.3

Whareroa
Marae

2016

13.1

11.1

34.9

59.3

140.9

750.6

Whareroa
Marae

2017

10.8

8.6

28.6

47.8

105.4

279.8

Whareroa
Marae

2018

10.2

8.1

33.3

51.9

98.9

253.8

Whareroa
Marae

2019

9.6

7.8

32.0

49.1

96.7

206.3

Whareroa
Marae

2020

5.6

5.5

14.5

25.1

57.5

225.4

The Sulphur Point site, although in close proximity to the large container operation, has values
typically lower than most of the other sites. This is due to easterly winds being less common
at this location (Figure 5). Any emissions from vessels berthed at Sulphur Point will usually
move towards the Mount Maunganui wharf.
Another feature of Figures 33 and 34 is the common reduction of SO2 that is recorded in all
time series plots since approximately 1 January 2020. As mentioned earlier in this section, the
global sulphur limit in marine fuels (or implemented emission control technology) was imposed
on the 1 January 2020. It appears that this has been reflected in the vessels visiting the Port of
Tauranga and, as a result, a step reduction in SO2 values has been measured (Table 9). This
is further highlighted graphically in Figure 36.
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Table 9: Rata Street SO2 data summary for January 2019 and January 2020.
Hour Mean SO2 (ug/m3)
Site

Year

Month

Mean

75th
Percentile

90th
Percentile

95th
Percentile

99th
Percentile

Max

Rata St

2019

January

31.7

18.9

132.7

192.7

300.9

574.9

Rata St

2020

January

3.7

3.8

11.6

16.1

24.6

49.0

Figure 36: Comparison of two December/January periods for all SO2 monitors.
Polar plots in Figure 37 show source patterns at each monitoring site. Shipping and industrial
sources are clearly evident.
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Figure 37: SO2 polar plots for the Mount Maunganui Airshed.
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Sulphur Dioxide (SO2)
Summary
Monitoring at a range of locations has shown that elevated levels of SO2 can be experienced
within the Mount Maunganui Airshed which can on occasions exceed the NES-AQ levels.
Recent emission inventory work has highlighted industry and shipping sources as being
major contributors. This is supported by the monitoring data at certain locales. Councils work
with industry in relation to consent reviews and reconsenting processes is part of the
management strategy for this contaminant. National lead work around Marpol Annex VI is
also showing reductions in ambient levels of this contaminant.
Future monitoring
Continuation of monitoring SO2 at the six current sites through to the three yearly review.
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Hydrogen Sulphide (H2S)
Background information
Complaints of unpleasant odours (and other air quality issues) being experienced at the
Whareroa Marae and associated surrounds were raised at a hui held on 3 June 2015 at the
Marae, attended by Marae representatives and residents and several Council staff. Based on
characteristics of some of the emissions to air from the surrounding activities, a H2S monitor
was part of the suite of equipment that was installed at the Whareroa Marae. The first data
point was in September 2015.
The current New Zealand Ambient Air Quality guideline H2S hourly value of 7μg/m3, based on
nuisance effects, was first documented nationally nearly 20 years ago and is still widely used
as a starting point for odour assessments. For receiving locations where industry sources are
generally “accepted” as being part of the environment (for example around some geothermal
power stations and pulp and paper mills), values of 35 μg/m3 and 70 μg/m3 are used. These
higher values meet the MfE Good Practice Guide for Assessing Odour26 recommendation,
whereby for low sensitivity receiving environments the ambient concentrations can be in the
order of 5-10 odour units (equivalent to 5 -10 times the odour threshold).
Hydrogen sulphide is responsible for the characteristic ‘rotten eggs’ odour that most people
would associate with geothermal areas, particularly where surface features are present.
However, at the Whareroa monitoring site, sources are both natural (from organic
decomposition) and anthropogenic.
Hydrogen sulphide can be detected at very low concentrations in air, and the level at which
this first occurs is referred to as the odour threshold. This threshold varies from one person to
the next, depending on individual sensitivities, age, state of health, and the conditions under
which the odour is assessed. A local olfactory study27 was undertaken in 2012 within the Bay
of Plenty.
The primary questions for this investigation were (i) what was the H2S detection threshold for
a non-laboratory type screening panel and; (ii) was there a difference in the results obtained
for people living in an area with naturally high levels of H2S (Rotorua) and those living
elsewhere in the region?
The threshold data calculations for this investigation yielded a geometric mean concentration
of 0.7μg/m3 when determined across the entire panel of participants (n. = 59). The geometric
means for the Rotorua and Whakatāne subgroups are 1.1 and 0.5μg/m3 respectively. These
values are all well below the current New Zealand Ambient Air Quality guideline value of
7μg/m3.
In relation to the second question of this investigation, the groups were spatially different, with
one consisting of panellists from Whakatāne and Tauranga (non-geothermal areas) and one
group from Rotorua, where the panellists are frequently exposed to concentrations well above
the international literature odour thresholds. Other basic characteristics of the groups showed
that they were generally similar in profiles when it came to the age and sex of the panellists.
The residence time (how long the panellist had lived in Rotorua) for the Rotorua panellists were
also recorded. This was compared with threshold values for this group. The results showed no
relationship with residence time and average measured threshold.

26

Ministry for the Environment. 2016. Good Practice Guide for Assessing and Managing Odour. Wellington: Ministry
for the Environment, ISBN: 978-0-908339-74-7, Publication number: ME 1278.
27

Iremonger, S.D., 2012, A review of odour properties of H2S - Odour Threshold Investigation 2012, Bay of Plenty
Regional Council, Environmental Publication 2012/06, ISSN: 1175-9372.
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Several types of analysis of the grouped data showed that there was a statistically significant
difference between the geometric mean odour threshold results for the two groups (1.1μg/m3
for Rotorua and 0.5μg/m3 for Whakatāne). The difference was small, but in the direction we
would expect (Rotorua higher than non-geothermal locale). The results also showed that the
human response to odour is highly variable. The analysis showed that the vast majority of the
panellists were able to detect H2S at the 7μg/m3 level.

Health effects
For completeness and context, a brief summary of physical health effect information is given
below in Table 10. This has been extracted from the World Health Organisation Concise
International Chemical Assessment Document 5328.
Also in some cases, health effects that have been reported as being associated with odour
exposures include nausea, headaches, retching, difficulty breathing, frustration, annoyance,
depression, stress, tearfulness, reduced appetite, and being woken in the night . There are
also social effects such as reduced enjoyment of the outdoors and embarrassment in front of
visitors. All of these contribute to a reduced quality of life for the individuals who are exposed.
People can also develop physiological effects from odour even when their exposure is much
lower than that normally associated with the reported physical health effects. This effect is
sometimes termed ‘odour worry’ and is due to the perception that if there is a smell it must be
doing physical harm.
Table 10: Human health effects at various hydrogen sulphide concentrations.
Exposure (µg/m3)

Effect/observation

Reference

11

Odour threshold.

Amoore & Hautala, 1983

2800

Bronchial constriction in asthmatic
individuals.

Jappinen et al, 1990

5000

Increased eye complaints.

Vanhoorne et al, 1995

7000 to 14000

Increased blood lactate
concentration, decreased skeletal
muscle citrate synthase activity,
decreased oxygen uptake.

Bhambhani & Singh, 1991;
Bhambhani et al., 1996b, 1997

5000-29000

Eye irritation.

IPCS, 1981

28000

Fatigue, loss of appetite,
headache, irritability, poor
memory, dizziness.

Ahlhorg, 1951

>140000

Olfactory paralysis.

Hirsch & Zavala, 1999

>560000

Respiratory distress.

Spolyar, 1951

≥700000

Death.

Beauchamp et al, 1984

28
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WHO, 2003, Hydrogen Sulphide: Human Health Aspects. World Health Organisation, Geneva. Concise
International Chemical Assessment Document (CICAD) No.53.
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Below a summary table (Table 11) shows that a wide range of concentrations can be
experienced depending on location within the Bay of Plenty. Also, at any given location there
can be variations of several orders of magnitude in the values monitored.
Table 11: Ambient recorded H2S data summary (µg/m3) for the Bay of Plenty.27
Data interval
Location

Peak

Hourly

Data interval

Annual

Location

Peak

Hourly

Tasman Mill,
Kawerau

924

7

Rotorua
central

Te Teko

30

0.3

Rotorua
western

<8

Kawerau

120

3.8

Rotorua
southern

2900

Edgecumbe

54-70

24

0.9-2

Awakaponga

38

27

1.5

Lake Front –
Ōhinemutu to
Sulphur Bay

Arawa Street,
Rotorua

4200

150

Sulphur Bay

Ti Street,
Rotorua

3900

75

Rotorua
geothermal
features

1000

Ohinemutu

Annual

150

8
140+

23-440

1800-4100
150000+

Jervis Street,
Rotorua

140+

Rotomā area

<8-22

Ruihi Street,
Rotorua

140+

Decomposing
sea lettuce,
Tauranga
Harbour

288000
(surface)
2880
(at 1 m)

A change in relation to H2S in the Workplace Exposure Standard and Biological Exposure
Indices29 has also been published recently whereby an interim Workplace Exposure Standard
– Time Weighted Average (WES-TWA)30 of 5ppm and Short Term Exposure Limit (STEL)31 of
10ppm is propose to change to WES-TWA of 1ppm and STEL 5ppm in the year 2022.
So in summary, the NZAAQG hourly value of 7μg/m3 is still used as a starting point for odour
nuisance assessments, however, the detection threshold for local populations has been
demonstrated to be around 1μg/m3. Both of these values are well below levels whereby
physical health effects are experienced. Historical ambient monitoring with the Bay of Plenty
shows that at times H2S values at particular locations (geothermal and areas of organic
decomposition) can be at levels where health effects can be experienced.

29

WorkSafe NZ, 2019, Workplace Exposure Sta ndard and Biological Exposure Indices, November 2019, ISBN
978-1-98-852748-2.
30

If a substance has a WES-TWA (time weighted average) then exposure for the whole shift needs to be assessed.

31.If

the substance also has a WES-STEL (short term exposure limit), exposure over 15-minutes needs to be
assessed.
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Current information
Given the preceding contextual information, the following is a summary of the data that has
been collected at Whareroa.
The H2S time series (showing approximately 38,000 hourly values) in Figure 38 highlights
numerous occasions whereby hourly values are above the air quality guideline, with 255
occasions of hourly values equal to or above 7µg/m3 have been recorded, with a maximum
hourly value of 36µg/m3. These exceedances can be further grouped to represent “events” (i.e.
consecutive hourly exceedances). Forty seven of these “events” have been determined
ranging in length from two hours through to 15 hours (see Table 12).

Figure 38: Time series for H2S recorded at Whareroa Marae.
Table 12: H2S “event” length recorded at Whareroa Marae (dataset Sept 2015 to
March 2020).
“Event” length
(hours)
Count

70

1

2

3

4

5

6

10

15

103

20

13

8

2

1

1

1
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When considering the time above 7µg/m3, Figure 39 shows the distribution curves for each
year of record. Annually the hours of exceedance are shown in Table 13. Hours above 1µg/m3
(it should be recognised that this is a value at the extreme bottom of the instrument range)
have also been included within this table based on the threshold values highlighted earlier in
this section and shown in Figure 40. The actual figure that should be used for determining
whether adverse conditions exist can only be further determined by having discussions with
affected parties. The value of 7µg/m3 may not be appropriate for some receptor environments
where repeated or prolonged exposure to odour can often lead to a high level of annoyance
and the receiver may become particularly sensitive to the presence of the odour.
Table 13: Time above specific values for annual periods.
Year

No. of hours
above 7µg/m3

No. of hours
above 1µg/m3

2016

84

3343

2017

107

3500

2018

25

2509

2019

39

3184

Figure 39: Probability curve highlighting 7µg/m3 guideline value and associated
percentage of time.
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Figure 40: Probability curve highlighting 1µg/m3 value and associated percentage of
time.
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Incorporation of meteorological data often aids in the determination of potential sources. The
monitoring site at Whareroa has such equipment mounted at 6 m above ground level3; this is
suitable for an exercise of this type, but it should also be recognised that recent detailed air
quality dispersion modelling5 has highlighted complexities in wind patterns aloft under certain
atmospheric conditions.
Ten minute H2S and wind data values are used in bivariate polar plots. This type of plot is
shown as a continuous surface and these surfaces are calculated through modelling using
smoothing techniques. Concentrations are typically shown to vary by wind speed and wind
direction. Figure 36 shows the H2S data (maximum values) as a tool to demonstrate sectors
of the compass whereby sources can begin to be further investigated.

Figure 41: Polar plot for the full record of H2S data recorded at Whareroa Marae.
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Particular sectors of the compass (Figure 41) show patterns of elevated H2S values. Given
the site location, a north/south divide is the simplest initial spatial distinction when looking at
potential sources. Industrial processes on several properties to the north of the monitoring site
are known to emit H2S. Several of these activities operate under resource consents in relation
to discharges to the air. At this time, no specific conditions relate to hydrogen sulphide, but
rather there are blanket conditions relating to odour, i.e. that no objectionable or offensive
odours should occur beyond the boundary from the respective processes.
Time variation plots for the northern quadrant (Figure 42) show a further breakdown based on
two wind direction arcs, 20 to 50 degrees, which is the direction of the waste oil refinery
operation, and 330 to 350 degrees which is in the direction of the fertiliser works. The hourly
plot will be influenced by diurnal wind characteristics, but the weekday and monthly plots
potentially provide a better correlation with activity(s) on those particular industrial sites.

Figure 42: Time variation plot for two northern sectors.
Further temporal filters can be applied to the earlier polar plots which also aid in data
interpretation. Along with anthropogenic derived sources, natural sources also exist in this
locale. In Figure 43, data is also categorised by season. It can be seen that at certain times of
the year, an estuarine source can be present. This is not uncommon and historical
investigations have been undertaken by the Council investigating decomposing organic
material32.

32

Iremonger, 2009, Tauranga Harbour sea lettuce - hydrogen sulphide monitoring, report to BOPRC Regulation
Monitoring and Operations Committee.
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Figure 43: Seasonal H2S polar plots.
Other environmental drivers affect the odour potential from this source such as water
temperature and tidal height. Figure 44 highlights that the elevated H2S values associated with
wind directions from the 135 to 210 degree arc are linked to higher water temperatures and
mid to low sections of the tidal cycle.
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Figure 44: H2S relationships with other environmental parameters within the southern
quadrant.
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Hydrogen sulphide (H2S)
Summary
Recorded levels of H2S to date show that there have been numerous occasions where
levels have reached and exceeded guidance levels for nuisance effects. On a greater
number of occasions, values have passed the detection threshold, which may be of more
relevance if people in the receiving environment are sensitised through repetitive exposure.
Several sources (both anthropogenic, within the quadrant north of the site, and natural,
when particular environmental conditions prevail, from the southern estuarine quadrant)
have been highlighted through accompanying wind parameter analysis. Anthropogenic
sources can be further explored through Council processes.
This H2S monitoring is for only one odorous compound that may be present within this area.
This could be revisited once the known industrial sources are addressed and expanded to
Total Reduced Sulphur (TRS) monitoring. This type of monitoring is undertaken downwind
of the Kawerau Industrial area where it is known that a range of reduced sulphur species
are produced by industrial processes and present in the surrounding and more distant
ambient environment.
Future monitoring
The H2S monitoring equipment should continue for the time being, but reassessed as
current consent renewal processes for adjacent industrial activities take place.
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Volatile Organic Compounds (as Methyl Bromide (CH3Br))
Background
Methyl bromide is an odourless, colourless gas, used internationally as a broad spectrum
fumigant. It has proved to be a highly effective means of treating timber, agricultural produce,
buildings, vessels and containers to eradicate a wide range of pests (including soil-borne fungi,
nematodes, weeds, insects, mites and rodents) because of its toxicity and effective
penetrating properties and rapid action.
Methyl bromide is used in New Zealand for the QPS fumigation of logs and other goods in
order to:


ensure that imported goods meet New Zealand’s border biosecurity requirements
(quarantine use); or



enable New Zealand exporters to meet the importing requirements of other countries
(pre-shipment use).

The following Tolerable Exposure Limit (TELair) values apply to methyl bromide (Table 14).
Table 14: Tolerable Exposure Limits for CH3Br.
TELair

mg/m3

ppb

1 hour

1000

3.9

24 hour

333

1.3

Chronic (annual average)

1.3

0.005

As part of the monitoring network expansion, five locations were selected for fixed site CH3Br
monitoring using photoionisation detector (PID) technology. This fixed approach was a
variation from the initial proposal whereby a mobile approach was proposed (largely following
the EPA monitoring guidance) where a technician would determine a downwind location when
ventilation was taking place. The fixed sites are in boundary locations around the areas of
activity based on Port of Tauranga guidance material33.
Several other pieces of work are being undertaken within this area by other agencies. The
EPA is currently undertaking a reassessment of aspects of CH3Br fumigation (see
https://www.epa.govt.nz/public-consultations/in-progress/reassessment-of-methyl-bromide/),
and WorkSafe is currently undertaking an extensive CH3Br ventilation monitoring exercise
(see
https://worksafe.govt.nz/about-us/news-and-media/agencies-join-forces-in-methylbromide-monitoring-programme/) at the Port of Tauranga. The WorkSafe methodology largely
follows the earlier EPA monitoring approach, but also incorporates the use of evacuated
canisters to allow for more specific laboratory analysis of air samples in addition to handheld
devices measurements being undertaken at the time in the field. This canister sample
approach is also incorporated into the Council fixed site equipment profile, but at this time this
aspect of the Council programme is on hold awaiting results from the targeted WorkSafe
monitoring.

33

Port of Tauranga, 2018, Fumigation Procedures for the Port of Tauranga, June 2018.
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Health effects
Adverse health effects associated with methyl bromide exposure are related to the inhalation
of relatively low concentrations which can cause destruction of the nasal epithelium. Exposure
to higher concentrations may be associated with reproductive toxicity (based on studies in rats
showing reduced fertility and reduced offspring weights), developmental effects (in animal
tests at exposures causing maternal toxicity) and mutagenicity (based on animal studies).
Damage to the central nervous system is the most common finding in humans following high
accidental exposures.34

Data summary
The instrument used at the five monitoring locations measures volatile organic compounds
(VOCs), of which CH3Br is one. This approach is outlined in the EPA guidance but does
present issues when other VOCs are present. This can often be the case where combustion
and some industrial activities are undertaken. The aforementioned WorkSafe methodology
will provide a more complete understanding of this situation through their two pronged
sampling approach.
At this point in time the Council monitoring data (Figure 45) is subdued in relation to the 1 and
24 hour TELs. The Astrolabe trace is noticeably busier than the other locations, due to its
location close to one of the larger designated fumigation areas. However, its proximity to the
rail corridor provides for potential “interference” from train emissions. Council staff have been
mindful of this situation when investigating elevated levels at this location.
The annual value from the Astrolabe site shows an exceedance of the chronic TEL. This was
expected based on earlier desktop exercises at the time of the initial CH3Br reassessment,
based on monitoring data collected at locations from elsewhere in New Zealand. Collocated
canister monitoring will provide more insight into this total VOC/CH3Br relationship.

34 Environmental Risk Management Authority, 2010, Environmental Risk Management Authority Decision,
Application for the Reassessment of a Hazardous Substance under Section 63 of the Hazardous Substances and
New Organisms Act 1996, Name of substances: Methyl bromide and formulated substances containing methyl
bromide, Application Number: HRC08002.
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Figure 45: Full record 1 hour data plot for the five sites located around the
Port of Tauranga.
The polar plot from Astrolabe (Figure 46) shows highest values are associated with a wind
direction from the western quadrant, which aligns well with the general fumigation activity. As
mentioned earlier, other sources of VOCs are also present within this quadrant. Noticeably,
the highest concentrations are recorded when wind speeds are low and dilution/dispersion
characteristics would be poor.
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Figure 46: Polar plot for the Astrolabe full record dataset.

Volatile Organic Compounds (as Methyl Bromide (CH3Br))
Summary
The VOC datasets are part of an area of work that is spread across multiple agencies. The
EPA are undertaking a modified reassessment currently to review the rules around methyl
bromide use. WorkSafe are also involved in this process and are undertaking a
comprehensive mobile monitoring programme to collect field data to provide validation to
air dispersion modelling scenarios.
Future monitoring
Continue monitoring with the photoionization detectors (PID’s) at the five fixed sites. Keep
the canister sampling on hold. Keep abreast of the WorkSafe investigation and EPA
reassessment process. Modifications to the Council programme may arise, depending on
the outputs from the central agency work and the reconsenting of the Genera Limited
activity.
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Hydrogen Fluoride (HF)
Background
The Ballance Agri Nutrients Limited manufacturing plant scrubber stack is the main source of
fluoride although, as the reaction of the phosphate rock takes some time to complete, there is
some residual fluoride emissions from the product storage sheds. The air discharge consent
(number 64800) has the limit of 13 micrograms per cubic metre expressed as a 24-hour mean.

Health effects
Fluorides cause effects on vegetation at much lower concentrations than on humans, therefore
the ambient air quality guideline values are set for different land use categories. The General
Land Use category from the NZAAQG is the most relevant standard for the location and
surrounding landuse at the Ballance Agri Nutrients Limited site. Table 15 shows the General
Landuse Guidelines for different averaging periods. The main effect of fluoride on plants is
necrosis, which can discolour stems or leaves or kill a plant entirely.
Table 15: Air Quality Guidelines for fluoride.

Human exposure to fluorides can occur through inhalation, ingestion and dermal contact. It is
an irritant to the eyes and respiratory tract and may cause pulmonary oedema. Direct contact
with solutions may cause severe burns to the eyes and skin. Low level chronic inhalation
exposure of humans has resulted in irritation and congestion of the nose, throat and bronchi.
Fluoride may react with the silicon in glass to cause cloudiness. This degradation makes the
glass appear to be dirty or opaque. A small reduction in transparency may occur over a long
period (months or years).

Data summary
A modified instrumentation setup had to be developed for this parameter, as typically such
instrumentation is for short term exposure monitoring in workplaces, rather than long term
ambient monitoring programmes.
The dataset collected to date is shown in Figure 47. Two “datasets” can be seen within this
plot which occurred as a result of logger interfacing with the instrumentation, the earlier part
of the trace was via an analogue connection, the latter through a more controllable and reliable
digital connection.
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The earlier trace did show signs of some elevated periods of time which were discussed with
Ballance Agri Nutrients Limited at the time of the SO2 discussions. Further monitoring is
required with the new configuration before further comments can be made in relation to
guideline value. The two events that do appear in the later part of the record are associated
with wind directions from the Ballance operation but don’t exceed the guideline values.

Figure 47: Hydrogen fluoride at Whareroa monitoring site.

Hydrogen Fluoride (HF)
Summary
A more stable and robust dataset has been collected since the instrument/logger interface
was modified. This more recent dataset suggests values are below the guideline and
consent condition values.
Future monitoring
Retain this instrumentation through to the three yearly review, as adverse effects of this
contaminant at elevated levels include issues for humans, vegetation and property. This
data is part of a larger monitoring dataset that includes manual sample collection by
Ballance Agri Nutrients Ltd as part of consent condition requirements.
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COVID 19 datasets
Council focused in particular on PM10 and SO2 during Alert Level 4 restrictions, as elevated
levels of both of these contaminants form the backbone of the monitoring network and are
known to contribute to adverse human health effects.
The National Environmental Standard (NES-AQ) for PM10 and SO2 set a guaranteed minimum
level of health protection. They require Council to take action should PM10 levels exceed a
daily limit of 50μg/m3, and SO2 levels exceed 350 μg/m3 (if more than nine occasions per
annum) or 570 μg/m3, which must never to be exceeded.
Analysis of the COVID19 lockdown data sets can be in a range of forms. Initial examination
shows an expected variation from week to week. Rata Street, for example, shows a lower
values through Level 4 and then an increase through Level 3 which continues into Level 2
(Figure 48). Rail Yard South also has a slight increase throughout the eight weeks but not as
pronounced as Rata Street (Figure 49). DeHavilland has a more cyclical trend, where
weekends have lower values for the first several weeks, with high values at other times during
those weeks, leading to the highest values in the second week of Level 3 and then the lowest
values in Level 2 (Figure 50). Totara Street has a more even pattern throughout (Figure 51).
Similar varying trends are also seen in the other urban areas within the region.

Figure 48: Rata Street PM10 for eight week COVID 19 period, with indicative curve.
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Figure 49: Rail Yard South PM10 for eight week COVID 19 period, with indicative
curve.

Figure 50: De Havilland PM10 for eight week COVID 19 period, with indicative curve.
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Figure 51: Totara PM10 for eight week COVID 19 period, with indicative curve.
A full set of graphs (Figures 52 to 61) offer a preliminary summary of data for PM10; while
Figures 62 to 67 display SO2 monitoring. It has been collected via telemetry from monitoring
sites located throughout the Bay of Plenty region during the COVID Level Four lockdown and
subsequent weeks. It has been compared with data for the similar weeks in previous years.
It is important to note that the Week 7 and Week 8 data has not yet been through our usual
quality assurance processes. Therefore, caution should be applied in drawing conclusions
from this information, as the raw data may need to be adjusted based on instrument
performance and calibration checks.
PM10 can come from a broad range of sources, including vehicle activity (fossil fuel
combustion, tyre and brake wear, resuspension of roadway dust) along with a number of other
domestic or industrial activities. The data shown in the attached graphs is locally specific to
the sites it has been collected from – those sites have been chosen as representative
indicators in relation to particular risk factors or community concerns as follows:


Rotorua graph: Edmund Road monitoring focus on domestic emissions (e.g.
woodburner smoke) and minor urban road traffic.



Whakatāne graph: Kopeopeo monitoring focus on domestic emissions (e.g. woodburner
smoke).



Tauranga residential graph: Otumoetai Road monitoring focus on domestic emissions
(e.g. woodburner smoke) and minor urban road traffic.



Mount Maunganui graphs: Show data from monitoring sites which focus on a wide range
of emission sources such as industrial, Port activities, shipping and traffic as part of a
comprehensive programme to monitor and manage air quality in the Mt Maunganui
Industrial Area.

Only moderate reductions in PM10 values are seen based on the “indicative” method.
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Sulphur dioxide data shows marked changes from a similar period of time in 2019. This is
primarily the result of Marpol Annex VI requirements where sulphur content in shipping fuels
was reduced as of 1 January 2020.
A detailed analysis of the PM10 and SO2 datasets is not included at this stage. For example,
within the Mount Maunganui Airshed it will require a compilation of weather and activity data
such as, but not limited to:


Weather conditions (wind parameters, rainfall etc.) during the Lockdown period but also
for any comparative period - Council and NIWA data shows below average rainfall and
warmer temperatures, which increase natural particulate potential. Wind patterns and
wave data also need to be considered.



Activity data at the Port (the log yard was cleared for a period of time, shipping data,
container activity, bulk cargo activity, ancillary activities).



Changes at the Port (e.g. additional wind fencing).



Vehicle traffic counts (Port and Tauranga City Council (TCC) records).



Tauranga City Council road sweeping.



Airport flight data.



KiwiRail data.



Other essential industrial activities within the airshed.

It should also be noted that MfE are looking at undertaking a nationwide investigation. At a
recent meeting with Ministry staff, the following item was also raised - Quality assurance of air
quality data collected during lockdown. Our data and science team are considering a project
to build a national picture of the environmental impacts of the lockdowns, with air quality being
the most ready candidate for the study. We are already extracting PM10 and PM2.5 data from
Council webservers.
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Particulate matter less than 10 microns (PM10)

Figure 52: Totara Street PM10 for eight week COVID 19 period.
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Figure 53: Whareroa Marae PM10 for eight week COVID 19 period.
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Figure 54: Rail Yard South PM10 for eight week COVID 19 period.
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Figure 55: Sulphur Point PM10 for eight week COVID 19 period.
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Figure 56: Rata Street PM10 for eight week COVID 19 period.
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Figure 57: Marina PM10 for eight week COVID 19 period.
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Figure 58: De Havilland PM10 for eight week COVID 19 period.
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Figure 59: Whakatane PM10 for eight week COVID 19 period.
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Figure 60: Edmund PM10 for eight week COVID 19 period.

96

Environmental Publication 2020/03 - Ambient Air Quality Data Update 2020

Figure 61: Otumoetai PM10 for eight week COVID 19 period.
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Sulphur dioxide (SO2).

Figure 62: Sulphur Point SO2 for eight week COVID 19 period.
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Figure 63: Rail Yard South SO2 for eight week COVID 19 period.
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Figure 64: Whareroa SO2 for eight week COVID 19 period.
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Figure 65: Totara SO2 for eight week COVID 19 period.
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Figure 66: Marina SO2 for eight week COVID 19 period.
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Figure 67: Rata SO2 for eight week COVID 19 period.
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Monitoring schedule
A component of this report was to look at the requirement for additional or modifications to the
existing network. The following items are worth discussing at this time –
1

Proposed amendments to the NES-AQ. The content of the MfE consultation document
and discussion with Ministry staff points towards the likely inclusion of PM2.5 monitoring as
the primary particulate contaminant with the NES-AQ, with PM10 being retained. This has
implications for the instrumentation within the network and the addition of instrumentation
to measure PM2.5. The monitoring to date for PM2.5 shows the levels do vary depending on
location (and activities). Levels are elevated in wintertime in Rotorua and will require
continuation of this monitoring to determine compliance with any new PM2.5 standard. The
PM2.5 signature at Mount Maunganui is more subdued, and may only require several sites
in order for Council to have a comfortable understanding of ambient levels for this
contaminant.
It also raises the issue of locations where Council has undertaken PM10 monitoring in the
past in areas where there are domestic heating emissions. Levels of PM2.5 would be
expected to be elevated and require checking compliance with the proposed amended
NES-AQ. Figures 68 to 71 show the results of a screening exercise where derived PM2.5
have been created from existing PM10 datasets by using seasonal correlation equations
from the Edmund site. All of these plots show potential for issues with PM2.5 depending on
what the final form the PM2.5 standard is. Further work in relation to revisiting these urbans
centres will be necessary once the amended NES-AQ is in place.

Figure 68: Historical PM10 and derived PM2.5 datasets at Church Street, Ōpōtiki.
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Figure 69: Historical PM10 and derived PM2.5 datasets at Kawerau North School,
Kawerau.

Figure 70: Historical PM10 and derived PM2.5 datasets at Te Puke.
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Figure 71: Historical PM10 and derived PM2.5 datasets at Morland Fox Park,
Tauranga.
2

106

Tauriko Urban Development - The situation at Tauriko (Figure 72) in relation to air quality
is twofold. The first is where development is still occurring and particulate nuisance can
arise through this activity. Secondly, once development has occurred and mixed landuse
(industrial/commercial/residential) exists, with the potential for incompatible land uses
within a radius of approximately 2 km. It would be beneficial to have some form of air
quality monitoring present for both situations. Recent consenting of the
Winstone Wallboard plant has required particulate ambient monitoring. A cross check with
this monitoring should be undertaken when developing any Council programme within this
locale.
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Figure 72: Tauriko development. Red shape marking indicative Winstone Wallboard
property.
3

Mount residential TSP and PM2.5 - The monitoring data, complaints data and proposed
direction of the NES-AQ suggests that a suitably located site be installed within the
Mount Maunganui residential area. This site would measure TSP to determine nuisance
dust effect further afield, and PM2.5 to ensure compliance with any new
Central Government direction.
The location of this site should be based on correlation of the wind field and northern
located particulate monitoring site data within the airshed, along with complaints database
records and Council staff field observations.

4

Moses Road - The Moses Road site is a replacement for the earlier Ngāpuna subdivision
monitor that was located on the Cryovac Limited site (now Motion Entertainment). The site
was located within this subdivision to provide suitable spatial coverage for the entire
Rotorua Airshed (with Edmund Road site located on the opposite western side of the city);
coverage of one of the two industrial areas within the city, to investigate levels of PM10 in
relation to the nearby residential community and two maraes. The Moses Road site will
continue to provide the required information in order to manage air quality within this locale
and support Council work, such as maintaining dust management plans for most of the
relevant commercial sites, liaison with the local community around air quality issues and,
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if implemented, provide valuable validation data for Council investigations around the new
NES-AQ (PM2.5).
5

Odour - This aspect of air quality within certain parts of the region, continues to be an issue
for sections of the community. Rather than through instrumentation (as the contaminant
composition is often chemically complex), it is best handled through Council staff complaint
response odour surveys and investigations and, where appropriate, baseline and regular
odour surveys for known issue areas. The starting point should be the MfE Good Practice
Guide35.

6

CH3Br - Depending on the finding of the detail WorkSafe fumigation surveys, the
monitoring approach may require modifications. The COVID 19 event resulted in a
postponement of the field work for this investigation, so a delay in outputs/outcomes will
also be delayed.

7

Portable particulate monitors - To be used by Council Regulatory Compliance staff for
source specific monitoring.

Table 16 summarises the current situation and the monitoring outlook. The air quality
monitoring network is based around a combination of a regional network of monitoring sites
designed for state-of-the environment monitoring and reporting, and source specific
monitoring in targeted areas. In combination, this monitoring arrangement determines the
overall impact of activities on the regional air environment. It should be noted that the outlook
for how PM10 will be used in managing air quality in New Zealand is currently unknown as it is
part of the current amendment process for the NES-AQ (it could become a secondary source
of data behind PM2.5). A clearer understanding of the Councils network configuration will be
reached once this Central Government process is completed.
Table 16

District

The existing situation and outlook for air quality monitoring within the
Bay of Plenty region.

Site

Current parameters

Monitoring outlook

TSP, PM10, SO2, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters*.

Rail Yard
North

Methyl Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters.

Rail Yard
South

TSP, PM10, SO2, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure, Methyl Bromide (17/11/2018)

Continuation, all
parameters*.

Astrolabe

Methyl Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters.

Mount Maunganui/Tauranga

Rata Street

35

MfE, 2016, Good Practice Guide for Assessing and Managing Odour, ISBN: 978-0-908339-74-7, Publication
number: ME 1278.
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TSP (Aug 2008), PM10, PM2.5, SO2 (Jan
2005), Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Tasman Quay

Methyl Bromide, Ambient Temperature,
Wind Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Continuation, all
parameters.

Whareroa
Marae

TSP, PM10 (Aug 2018), SO2, HF, H2S,
Ambient Temperature, Wind Speed, Wind
Gust, Wind Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Marina

TSP (Aug 2018), PM10 (Aug 2018), SO2,
Ambient Temperature, Wind Speed, Wind
Gust, Wind Direction, Relative Humidity,
Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Sulphur Point

TSP, PM10, SO2, Methyl Bromide, Ambient
Temperature, Wind Speed, Wind Gust,
Wind Direction, Relative Humidity, Rainfall,
Atmospheric Pressure

Continuation, all
parameters*.

De Havilland
Way

TSP, PM10, Ambient Temperature, Wind
Speed, Wind Gust, Wind Direction,
Relative Humidity, Rainfall, Atmospheric
Pressure

Review upon Rule 22
appeal decision*.

Otumoetai

PM10, Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Edmund Road

PM10, PM2.5 (Sep 2015), Ambient
Temperature, Wind Speed, Wind Gust,
Wind Direction, Relative Humidity, Rainfall,
Atmospheric Pressure

Continuation, all
parameters*.

Moses Road

PM10, Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters. Add to
Watercare contract.
Add PM2.5*.

Whakatane

Kopeopeo

PM10, Ambient Temperature, Wind Speed,
Wind Gust, Wind Direction, Relative
Humidity, Rainfall, Atmospheric Pressure

Continuation, all
parameters*.

Potential new
site

Mount
Maunganui
residential

The monitoring data, complaints data,
Regulatory Compliance staff feedback,
and the proposed direction of the NES-AQ
suggests that a suitably located site be
installed within the Mount Maunganui
residential area.

Particulate monitoring,
meteorological.

Rotorua

Totara
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Investigate opportunity
for TRS rather than
H2S.
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The situation at Tauriko in relation to air
quality is twofold. The first is where
development (earthworks) is still occurring
and particulate nuisance can arise through
this activity. Secondly, once development
has occurred and mixed landuse
(industrial/commercial/residential) exists,
with the potential for “incompatible”
activities within a radius of approximately
2 km.

Particulate monitoring,
meteorological.

Mount
Maunganui
Airshed

Handheld particulate monitor. To be used
by Council Regulatory Compliance staff for
source specific monitoring.

Dustrak DRX or the
like.

Additional
equipment

Potential new site

Tauriko

*Subject to NES-AQ amendment.

Summary
A number of the items listed above are dependent on the outcome of the amended
NES-AQ process. However, these can be progressed to the point of monitoring contract
development, as the equipment of the particulate monitoring device (used by Council) is the
same, it is the inlet and associated particle physics that provides the ability to target
particular sized particles.
Reconnaissance work can be undertaken for a suitable residential Mount Maunganui site.
Moses Road can continue with an existing contract modification.
Odour work will continue using existing best practice by the Council’s Regulatory
Compliance staff. Unless a situation arises whereby a specific contaminant can be
ascertained and associated guideline values exist for monitoring data comparison.
CH3Br will continue using the existing PID technology at the fixed sites, but a watching brief
should be maintained on the WorkSafe monitoring programme as this is currently the most
robust approach for the measurements of CH3Br, at locations downwind of log row and ship
hold fumigation/ventilation events.
A range of handheld devices are available for mobile monitoring, further discussions will be
had with appropriate Council staff, as to what will add value to the overall Council
programme. Some monitoring of this type is being undertaken by other parties around some
of the more relevant activities at present.
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Conclusions
The current air quality monitoring network is based around a combination of a regional network
of monitoring sites designed for state-of-the environment monitoring and reporting, and source
specific monitoring in targeted areas. In combination, this monitoring arrangement determines
the overall impact of activities on the regional air environment.
This report is the latest in a series of air quality monitoring reports and more recently snapshot
environmental report cards summarising data collected within the Bay of Plenty region.
This report includes a review of data focusing on the period 1 January 2015 to 1 March 2020,
and will also include guidance and recommendations as to the future direction of this
programme.
The report uses standards and guidelines against which to compare individual contaminant
levels. These are typically human health related but also include values that are associated
with nuisance effects. The report doesn’t attempt to address the issue of cumulative
contaminant exposure (e.g. elevated levels of PM along with elevated levels of SO2) which is
a reality in a number of the locations where monitoring is undertaken. This is a complicated
situation as the permutations of situations are many, particularly in multi activity and multi
contaminant areas. The approach for Council is one whereby control strategies are put in
place for the individual contaminants of concern, with the objective of moving away from the
limits of the standards or guideline for each with the overall collective negative effect being
theoretically reduced.

Total Suspended Particulate (TSP)
The initial work around air quality complaints within the Mount Maunganui area was focused
on nuisance dust issues. The inclusion of six sites monitoring this parameter in the current
network has highlighted “hotspots” within the airshed. The data traces from these sites show
infrequent excursions above the guideline value. These occasions are normally followed up
by Council staff and proactive discussions are had with the contributing activities (if
determined). Frequency analysis shows that these times above the guideline value in the
worst case example (at Rail Yard South) occur for 32 hours per annum. These hours of
exceedance of the TSP guideline need to be factored into Council discussions around current
and proposed management strategies.
A continuation of these monitors through to the three yearly review given the nature of
complaints around nuisance dust and the fine tuning of management plans for a range of the
contributing activities.

Particulate matter less than 10 microns (PM10)
Particulate matter less than 10 microns for eight weeks is the most widely monitored
parameter within the current network. The long term sites at Otumoetai and Kopeopeo exhibit
compliance with the NES-AQ. The Edmund site, also one of the longer records, has shown
steady reductions in the number of NES-AQ exceedances as a result of significant Council
investment into management strategies and resulting actions. The last two years of recording
at Edmund have shown near compliance with the standard, which allows for one exceedance
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per annum by September 2020. The Moses site has only recently being reinstated within the
Ngāpuna subdivision. Initial exceedances of the standard were recorded, but following
changes in management practices in a neighbouring industrial site, levels have remained
compliant with the NES-AQ since. However, given the location within the Rotorua Airshed and
significant domestic heating sources, a change to a PM2.5 standard will probably result in noncompliance for this locale.
The Mount Maunganui Airshed has seven sites that measure PM10. Given the proximity to
sources and prevailing wind directions, the patterns within these seven datasets are quite
varied. Rail Yard South is the obvious standout in relation to NES exceedances. It is not
unexpected, given its location in a busy part of the airshed and proximity to a range of dusty
activities. The investigation of elevated readings by Council staff along with modification of
management practices by a number of the involved parties, should result in a reduction in the
occurrence of these exceedances.
The outlook for how PM10 is used in managing air quality in New Zealand is currently unknown
as it is part of the current amendment process for the NES-AQ. A clearer understanding of
Council network configuration will be reached once this process is completed. For the time
being, until further information is available from the Ministry for the Environment, the current
PM10 monitoring should continue, this will allow for monitoring of management practices
associated with a range of activities in and around the Port area and compliance with a health
based standard.

Particulate Matter less than 2.5 microns (PM2.5)
The Edmund Road dataset shows that compliance with the proposed PM2.5 standard at both
the 24 hour and annual value will not be possible. The shorter duration Totara record suggests
compliance will be achievable. Differing source types at the two locations are clearly evident
in the patterns of data. Edmund is dominated in the wintertime by domestic heating emissions.
Totara’s source profile is more subtle when compared with the PM10 datasets at the same
location and this is reflected in the PM10/PM2.5 ratios, with PM2.5 being a lesser contributor to
the overall particulate signature. Combustion sources such as vehicle, shipping and some
industrial processes would theoretically be contributing in this locale and could be further
explored using source apportionment sampling and techniques if issues arose.
The future monitoring for this parameter needs to be assessed once the NES-AQ amendment
process is complete. Based on information available at this time, it could require Council to
modify its existing monitoring programme for particulate matter and potential revisit historical
locations in smaller urban centres to acquire PM2.5 data. In the meantime, Council should
continue its PM2.5 monitoring at Edmund and Totara sites.

Sulphur Dioxide (SO2)
Monitoring at a range of locations has shown that elevated levels of SO2 can be experienced
within the Mount Maunganui Airshed and even exceed the NES-AQ levels. Recent emission
inventory work has highlighted industry and shipping sources as being major contributors.
This is supported by the monitoring data at certain locales. Council’s work with industry in
relation to consent reviews and reconsenting processes is part of the management strategy
for this contaminant. National lead work around Marpol Annex VI is also showing reductions
in levels of this contaminant.
Continuation of monitoring SO2 at the six current sites through to the three yearly review
should occur.
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Hydrogen Sulphide (H2S)
Recorded levels of H2S to date show that there have been numerous occasions where levels
have reached and exceeded guidance levels for nuisance effects. On an even greater number
of occasions, H2S values have passed the detection threshold, which may be of more
relevance if people in the receiving environment are sensitised through repetitive exposure.
Several sources, both anthropogenic, (within the quadrant north of the site) and natural, (when
particular environmental conditions prevail, from the southern estuarine quadrant) have been
highlighted through accompanying wind parameter analysis. Anthropogenic sources can be
further explored through Council process avenues.
This H2S monitoring is for only one odorous compound that may be present within this area.
The H2S monitoring equipment should continue for the time being, but reassessed as current
consent renewal processes for adjacent industrial activities take place.

Volatile Organic Compounds (as Methyl Bromide (CH3Br))
The levels at the five monitoring locations have been generally low to date. These VOC
datasets are now part of a wider piece of work that is spread across multiple agencies. The
EPA are undertaking a modified reassessment currently to review the rules around methyl
bromide use. WorkSafe are also involved in this process and are undertaking a
comprehensive mobile monitoring programme to collect field data to provide validation to air
dispersion modelling scenarios. A continuation of monitoring with the PID’s at the five fixed
sites should occur. Keeping the canister sampling on hold while keeping abreast of the
WorkSafe investigation and reassessment process would be a recommended course of
action. Modifications to the Council programme may arise depending on the outputs from the
central agency work and the current reconsenting of fumigation/ventilation activities.

Hydrogen Fluoride (HF)
A more stable and robust dataset has been collected since the instrument/logger interface has
been modified. This more recent dataset suggests values are below the guideline and consent
condition values. This instrumentation should be retained through to the three yearly review,
as adverse effects of this contaminant at elevated levels include issues for humans, vegetation
and property. This data is part of a larger monitoring dataset that includes manual sample
collection by Ballance Agri Nutrients Limited as part of consent condition requirements.

COVID 19 datasets
Only moderate reductions in PM10 values are seen, based on early analysis of the PM10 and
SO2 datasets. Sulphur dioxide data shows marked changes from a similar period of time in
2019. This is primarily the result of Marpol Annex VI requirements where sulphur content in
shipping fuels was reduced as of 1 January 2020.
A detailed analysis of the PM10 and SO2 datasets is not included at this stage. For example,
within the Mount Maunganui Airshed, it will require a full compilation of weather and activity
data.
It should also be noted that MfE are looking at undertaking a nationwide investigation. At a
recent meeting with Ministry staff, the following item was also raised - Quality assurance of air
quality data collected during lockdown. Our data and science team are considering a project
to build a national picture of the environmental impacts of the lockdowns, with air quality being
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the most ready candidate for the study. We are already extracting PM10 and PM2.5 data from
council webservers.

Monitoring schedule
A number of the items listed above are dependent on the outcome of the amended NES-AQ
process. However, these can be progressed to the point of monitoring contract development,
as the method for the particulate monitoring device (used by Council) is the same, it is the inlet
and associated particle physics that provides the ability to target particular sized particles.
Reconnaissance work can be undertaken for a suitable residential Mount Maunganui site.
Moses Road can continue with an existing contract modification.
Discussion with Watercare around the reconfiguration of the Whareroa H2S to measure TRS
(possibly just a thermal oxidiser temperature adjustment).
Odour work will continue using existing best practice by the Council’s Regulatory Compliance
staff. Unless a situation arises whereby a specific contaminant can be ascertained and
associated guideline values exist for data comparison.
Methyl bromide will continue using the existing PID technology at the fixed sites, but a
watching brief should be maintained on the WorkSafe monitoring programme, as this is
currently the most robust approach for the measurements of CH3Br at locations downwind of
log row and ship hold fumigation/ventilation events.
A range of handheld devices are available for mobile monitoring; further discussions will be
undertaken with Council staff as to what will add value to the overall Council air quality
programme. Some monitoring of this type is being undertaken by other parties around some
of the more topical activities at present.
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Appendix 1
Instrument specifications
All monitoring undertaken by the Council is in accordance with the Ministry for the
Environment’s Good Practice Guide for Air Quality Monitoring and Data Management.
Watercare Services Limited undertakes the monitoring on a contractual basis for BOPRC.
Watercare Services Limited is accredited by International Accreditation New Zealand (IANZ).
The following pages contain the metadata provided by Watercare for each site.
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Site Metadata: BOPRC Whareroa – 2019
Site Name:

BOPRC Whareroa

Location Address:

25 Taiaho Place, Whareroa, Mount Maunganui

Watercare Site Number:

AQGLB003

Date of Commission:

25/09/2015; PM10 10/08/2018

Date of Decommission:

Ongoing

Date of Valid Data:

25/09/2015; PM10 11/08/2018

Coordinates (NZTM):

E1880796, N5826021

Site Class and Scale:

Peak, Residential1

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Small mobile shed approx. 2.5 x 1.8 x 2.4m

Housing Environment:

Air-conditioned (at 25C  3C)

Monitoring Objectives:
The monitoring was carried out to examine the
ambient air quality south of the industrial area near Whareroa Point, Mount
Maunganui. The monitoring was undertaken on Taiaho Place, Mount Maunganui
as part of an assessment for an air quality complaint.
Site Topography:
The local topography is flat with residential
houses and a fertiliser manufacturing plant to the north. There were no
neighbouring trees that may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 25 Taiaho Place, Mount Maunganui. The
site was situated adjacent to the Whareroa Marae, 160m south of the industrial
boundary, 250m southeast of the Whareroa Boat Ramp, 75m east of Waipu Bay,
300m east SH 2 and 310m northwest of the Tauranga Airport.
Major Emission Sources:

Industrial and Port of Tauranga

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:
Sulfur Dioxide (SO2) – according to AS 3580.4.1–2008 ‘Determination of sulfur
dioxide–Direct reading instrument method’ using an Ecotech SO2 analyser (series
9850). The analyser operated with a full-scale measurement range of 0 - 500
ppb. The estimated relative expanded uncertainty of measurement at the 95%
1
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conﬁdence interval for SO2 was 10.9% of the reading. Watercare is accredited by
International Accreditation New Zealand (IANZ) for this method.
Hydrogen Sulphide (H2S) – according to AS 3580.4.1–2008 ‘Determination of
sulfur dioxide–Direct reading instrument method’ using an Ecotech (series 9850)
and Thermo (43i) SO2 analysers modified with an H2S converter. Watercare is
not accredited by IANZ for this method.
Hydrogen Fluoride (HF) – a Honeywell SPM Flex Single Point Monitor Gas
Detector operated according to the manufacturer’s manual.
Particulate Matter as TSP – according to AS/NZS 3580.9.11–2016 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM) modified with a TSP inlet.
The BAM operates with a full-scale measurement range of 0-10,000 µg/m3.
Watercare is not accredited by IANZ for this method.
Particulate Matter as PM10 – according to AS/NZS 3580.9.11–2016
‘Determination of suspended particulate matter – PM10 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM
operates with a full-scale measurement range of 0-10,000 µg/m3. The estimated
relative expanded uncertainty of measurement at the 95% conﬁdence interval
for PM10 was 5.0% of the reading. Watercare is accredited by IANZ for this
method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST). Pollutants are
calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed on alternate days

Sample Inlet Specifications:
Clear sky angle (>120):

(AS/NZS 3580.1.1:2016 Criteria)2
>120

Unrestricted airflow (360):

360

Inlet height above ground:

3.0m

Nearest vertical structure:

>10m

Nearest major road:

SH2 300m (west)

Nearest trees:

>10m (southwest)

Boiler or incinerator nearby:

No

Meteorological Variables3:

Mounted on a 6m mast. Wind speed, wind gust,
wind direction, pressure, rainfall, ambient
temperature and relative humidity using a Vaisala
WTX520. With reference to AS 3580.14–2014
(method not IANZ accredited).

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring
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Site Map

Whareroa Reserve

Tauranga Airport

BOPRC Whareroa
Ambient Air Quality
Station

Watercare Laboratory Services: BOPRC Whareroa

Whareroa Marae
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance

Service Details

Technician

Gas Analyser - SO2
25/09/2015

10028346

Ecotech 9850

Quarterly Maintenance

Commissioned

J Abraham

06/05/2016

10028240

Ecotech 9850

Quarterly Maintenance

Commissioned

B Kaushal

06/10/2016

10028346

Ecotech 9850

Quarterly Maintenance

Commissioned

J Pinheiro

01/08/2017

10028347

Ecotech 9850

Quarterly Maintenance

Commissioned

J Abraham

06/09/2018

10028336

Ecotech 9850

Quarterly Maintenance

Commissioned

B Kaushal

13/11/2018

10028347

Ecotech 9850

Quarterly Maintenance

Commissioned

B Kaushal

25/09/2015

10028347

Ecotech 9850

Quarterly Maintenance

Commissioned

J Abraham

06/10/2016

30000413

Thermo 43i

Quarterly Maintenance

Commissioned

J Pinheiro

25/09/2015

10091939

Honeywell SPMFLEX

Quarterly Maintenance

Commissioned

J Abraham

25/09/2015

10073193

Thermo 5014i

Quarterly Maintenance

Commissioned

J Pinheiro

09/01/2019

10108432

Thermo 5014i

Monthly Maintenance

Commissioned

B Kaushal

10/08/2018

10108432

Thermo 5014i

Quarterly Maintenance

Commissioned

X Deng

09/01/2019

10073193

Thermo 5014i

Monthly Maintenance

Commissioned

B Kaushal

Ecotech GC1100

Quarterly Maintenance

Commissioned

J Abraham

Gas Analyser - H2S

Gas Analyser – HF
BAM – TSP

BAM – PM10

Gas Dilution Calibrator
25/09/2015

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
24/09/2015

10084907

Watercare Laboratory Services: BOPRC Whareroa

Vaisala WXT520

Six-Monthly Maintenance

Commissioned

J Pinheiro

Page 5 of 5

Site Metadata: BOPRC Aerodrome Road
Site Name:

BOPRC Aerodrome Road

Location Address:

Opposite 6 De Havilland Way, Tauranga Airport,
Mount Maunganui

Watercare Site Number:

AQGLB005

Date of Commission:

05 October 2018

Date of Decommission:

Ongoing

Date of Valid Data:

19 October 2018

Coordinates (NZTM):

E1882631, N5825827

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Shed on approx. 2.5 x 2.0 x 2.5m

Housing Environment:

Air-conditioned (at 25C  3C)

1

Monitoring Objectives:
The monitoring was carried out to examine the
ambient air quality beyond the boundary of 101 Aerodrome Road, Mount
Maunganui. The monitoring was undertaken on De Havilland Way, Mount
Maunganui as part of an assessment for a particulate matter complaint.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located opposite 6 De Havilland Way in the suburb
of Tauranga Airport, Mount Maunganui. The site was situated on southern side of
the discharger’s boundary at 101 Aerodrome Road, 20 m north of the
complainant’s block of units and 610 m south of SH 2. The local topography is
flat between multi-level buildings and warehouses. There were no neighbouring
trees that may affect the site’s monitoring. However, the surrounding buildings
may have a localised affect.
Major Emission Sources:

Industrial Area

Special Events:

None

Site Above Sea Level:

Approx. 4 metres

Pollutants Measured:
Particulate Matter as PM10 – according to AS/NZS 3580.9.11–2008
‘Determination of suspended particulate matter – PM10 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM

1
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operates with a full-scale measurement range of 0-10,000 µg/m3. Watercare is
accredited by IANZ for this method.
Particulate Matter as TSP – according to AS/NZS 3580.9.11–2008 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM) modified with a TSP inlet.
The BAM operates with a full-scale measurement range of 0-10,000 µg/m3.
Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST). Pollutants are
calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

N/A

Sample Inlet Specifications:
Clear sky angle (>120):

(AS/NZS 3580.1.1:2016 Criteria)2
>120

Unrestricted airflow (360):

360

Inlet height above ground:

4.0m

Nearest vertical structure:

>10m

Nearest major road:

Mount Maunganui SH 2 at 610m (north)

Nearest trees:

>10m

Meteorological Variables3:

Wind speed, wind gust, wind direction, pressure
rainfall, ambient temperature and relative
humidity. With reference to AS 3580.14–2014
(method not IANZ accredited).

Meteorological Mast Height:

5m (situated on top of monitoring station)

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

BAM – PM10
05/10/2018

1730

Thermo FH62C14

Quarterly Maintenance

Commissioned

B Kaushal

05/10/2018

1729

Thermo FH62C14

Quarterly Maintenance

Commissioned

B Kaushal

BAM – TSP

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
05/10/2018

1932

Watercare Laboratory Services: BOPRC Aerodrome Road

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

B Kaushal
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Site Metadata: BOPRC Astrolabe
Site Name:

BOPRC Astrolabe

Location Address:

166 Totara Street, Mount Maunganui, Tauranga

Watercare Site Number:

AQGLB019

Date of Commission:

09 November 2018

Date of Decommission:

Ongoing

Date of Valid Data:

10 November 2018

Coordinates (NZTM):

E1881041, N5827309

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Small shed on approx. 0.7 x 0.7 x 1.5 m

Housing Environment:

No air-conditioning

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality of the Mount Maunganui /
Sulphur Point industrial areas near the western end of Astrolabe Street (M3).
Site Topography:
The local topography is flat with the Tauranga
Harbour to the west; within the industrial area and east of the Port of Tauranga.
There are log piles, factory sized buildings, storage sized tanks and office
buildings nearby. The tank to the north to east-northeast may prevent the site
monitoring from this direction. However, there were no neighbouring trees or
other buildings that may affect the site’s monitoring of the source area.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located behind 166 Totara Street, Mount
Maunganui, Tauranga. The site was situated behind a chemical company
property on Astrolabe Street. The site was 5 m east of the railway track, 110 m
west of Totara Street, 10 m north of Astrolabe Street, 120 m east of Tasman
Quay and 15 m east of the log yard.
Major Emission Sources:

Mount Maunganui / Sulphur Point Industrial Areas

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:

1

MfE Good Practice Guide – Section 6.2 Site Selection Criteria

Watercare Laboratory Services: BOPRC Astrolabe

Page 1 of 5

Methyl Bromide (MeBr) – using a photoionization detector or PID to continuously
monitor the MeBr levels and then engage specially prepared canisters at higher
concentrations to more accurately measure MeBr. Continuous MeBr results are
reported as ppb. Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed every three days

Sample Inlet Specifications:
Clear sky angle (>120):
Unrestricted airflow (180):
Inlet height above ground:
Nearest vertical structure:
Nearest major road:
Nearest trees:

(AS/NZS 3580.1.1:2016 Criteria)2
>120
>180
2.0 m
<10 m
Totara Street 110 m (east)
>10 m

Meteorological Variables3:

Mounted 3 m on top of monitoring station. Wind
speed, wind gust, wind direction, pressure rainfall,
ambient temperature and relative humidity. With
reference to AS 3580.14–2014 (method not IANZ
accredited).

Visual Imagery:

Camera mounted at 2.8 m and records every 10
minutes.

Deviations from Siting Standard:

Yes

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - MeBr
09/11/2018

159870

Honeywell RAEGuard2 PID

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
09/11/2018

10110279

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

X Deng/B Kaushal

10113613

Milesight PTZ

Installed

Commissioned

X Deng/B Kaushal

Network Camera
09/11/2018
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Site Metadata: BOPRC Bridge Marina – 2019
Site Name:

BOPRC Bridge Marina

Location Address:

101 Te Awanui Drive SH 2, Harbour Bridge
Causeway, Tauranga

Watercare Site Number:

AQGLB008

Date of Commission:

15/04/2016; PM10 & TSP 03/08/2018

Date of Decommission:

Ongoing

Date of Valid Data:

16/04/2016; PM10 & TSP 04/08/2018

Coordinates (NZTM):

E1880450, N5826079

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Small mobile shed approx. 2.5 x 1.8 x 2.4m

Housing Environment:

Air-conditioned (at 25C  3C)

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality south of the Mount Maunganui /
Sulphur Point industrial areas at the northern end of Tauranga Bridge Marina.
Site Topography:
The local topography is flat with water to the
north, the State Highway (SH) to the east and the Tauranga Bridge Marina to the
south to west. There were no neighbouring trees or buildings that may affect the
site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at the northern end of 101 Te Awanui
Drive SH 2, Tauranga. The site was situated along the water’s edge, 100 m
southwest of Mount Maunganui, 160 m southwest of the Mount Maunganui
industrial boundary, 630 m east of the Tauranga industrial boundary, 35 m west
of the SH2 and 240m west of the residential houses in Whareroa.
Major Emission Sources:

Industrial and Port of Tauranga

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:
Sulfur Dioxide (SO2) – according to AS 3580.4.1–2008 ‘Determination of sulfur
dioxide–Direct reading instrument method’ using an API (series T100) and
1
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Thermo (43i) SO2 analysers. The analyser operated with a full-scale
measurement range of 0 - 500 ppb. The estimated relative expanded uncertainty
of measurement at the 95% conﬁdence interval for SO2 was 10.9% of the
reading. Watercare is accredited by International Accreditation New Zealand
(IANZ) for this method.
Particulate Matter as PM10 – according to AS/NZS 3580.9.11–2016
‘Determination of suspended particulate matter – PM10 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM
operates with a full-scale measurement range of 0-10,000 µg/m3. The estimated
relative expanded uncertainty of measurement at the 95% conﬁdence interval
for PM10 was 5.0% of the reading. Watercare is accredited by IANZ for this
method.
Particulate Matter as TSP – according to AS/NZS 3580.9.11–2016 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM) modified with a TSP inlet.
The BAM operates with a full-scale measurement range of 0-10,000 µg/m3.
Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST). Pollutants are
calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed on alternate days

Sample Inlet Specifications:
Clear sky angle (>120):

(AS/NZS 3580.1.1:2016 Criteria)2
>120

Unrestricted airflow (360):

360

Inlet height above ground:

3.0m

Nearest vertical structure:

>10m

Nearest major road:

SH2 35m (east)

Nearest trees:

>10m (northeast)

Boiler or incinerator nearby:

No

Meteorological Variables3:

Mounted on a 6m mast. Wind speed, wind gust,
wind direction, pressure rainfall, ambient
temperature and relative humidity using a Vaisala
WTX520. With reference to AS 3580.14–2014
(method not IANZ accredited).

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring
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Site Map

BOPRC Bridge Marina
Ambient Air Quality Station
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - SO2
15/04/2016

10072198

API T100

Quarterly Maintenance

Commissioned

J Pinheiro

03/05/2018

10028384

Thermo 43i

Quarterly Maintenance

Commissioned

B Kaushal

03/05/2018

10072198

API T100

Quarterly Maintenance

Commissioned

B Kaushal

03/08/2018

10108430

Thermo 5014i

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

08/11/2018

10108428

Thermo 5014i

Quarterly Maintenance

Commissioned

X Deng

03/08/2018

10108433

Thermo 5014i

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

Ecotech GC1000

Quarterly Maintenance

Commissioned

J Pinheiro

BAM – PM10

BAM – TSP

Gas Dilution Calibrator
15/04/2016

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
15/04/2016 10084886

Watercare Laboratory Services: BOPRC Bridge Marina

Vaisala WTX520

Six-Monthly Maintenance

Commissioned

J Pinheiro
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Site Metadata: BOPRC NERMN Edmund Road – 2020
Site Name:

BOPRC NERMN Edmund Road

Location Address:

51 Edmund Road, Mangakakahi, Rotorua

Watercare Site Number:

AQGLB013

Date of Commission:

04/02/2006

Date of Decommission:

Ongoing

Date of Valid Data:

PM10:
PM2.5:
PM2.5:
PM10-2.5:

Coordinates (NZTM):

E1881711 N5774233

Site Class and Scale:

Peak, Residential1

Equipment Owners:

Bay of Plenty Regional Council

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005) from20/07/2018

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Shed approx. 2.5 x 2 x 2.4m

Housing Environment:

Air-conditioned (at 25C  3C)

04/02/2006
11/03/2015
25/01/2018
25/01/2018

–
–
–
–

Ongoing (TEOM)
31/05/2017 (BAM)
Ongoing (TEOM)
Ongoing (TEOM)

Monitoring Objectives:
The monitoring was carried out as part of the
Natural Environment Regional Monitoring Network (NERMN) programme for air
quality of the Rotorua area or airshed.
Site Topography:
The local topography gently slopes towards the
Mangakakahi stream system from Mount Ngongotaha in the north. The site is
surrounded by residential housing and park land. There were no neighbouring
trees or buildings that may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located 5 m south of 51 Edmund Road on the
northwest boundary of Linton Park Reserve West and 5m east of Edmund Road.
The site was situated to the west of Rotorua City Centre, 690 m southwest of the
Rotorua industrial area and 90 m north of the local retail shops.
Major Emission Sources:

Home heating and traffic.

Special Events:

None

Site Above Sea Level:

Approx. 295 metres

1
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Pollutants Measured:
Particulate Matter as PM10 – according to AS/NZS 3580.9.16:2016
‘Determination of suspended particulate matter - PM10 continuous direct mass
method using a tapered element oscillating microbalance (TEOM) monitor
incorporating a filter dynamic measurement system (FDMS) unit’ using a
continuous Thermo 1405-DF TEOM dichotomous monitor. This monitor operates
with two TEOM monitors and two FDMS systems to obtain PM10, PM10-2.5 and
PM2.5. Watercare is not accredited by IANZ for this method.
Particulate Matter as PM2.5 – according to AS/NZS 3580.9.13:2013 using the
same Thermo 1405-DF TEOM dichotomous monitor as mention above. Watercare
is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software from20/07/2018. Subsequently, the data were checked
daily, validated and reported in line with the Good Practice Guide. All data are
stored as time ending averages and at New Zealand Standard Time (NZST).
Pollutants are calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Sample Inlet Specifications:
Clear sky angle (>120):

(AS/NZS 3580.1.1:2016 Criteria)2
>120

Unrestricted airflow (360):

360

Inlet height above ground:

5.0 m

Nearest vertical structure:

>10 m

Nearest major road:

Edmund Road 5 m (west)

Nearest trees:

approx. 10 m (north)

Boiler or incinerator nearby:

No

Meteorological Variables3:

Mounted on a 5m mast. Wind speed, wind gust,
wind direction using a Vaisala WTX520. Pressure,
ambient temperature and relative humidity using
the TEOM sensor. Both with reference to AS/NZS
3580.14:2014 (method not IANZ accredited).

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring

2
3
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Instruments Installed

Instrument

Date

2020 SN

Make & Model

Planned Maintenance

Technician

Thermo TEOM 1400-FDMS

Commissioned

BOPRC

Thermo TEOM 1405-F

Commissioned

BOPRC

11/03/2015 – 31/05/2017

Thermo BAM 5014i

Commissioned

BOPRC

14/09/2015 – 25/01/2018

Thermo TEOM 1405-F

Commissioned

BOPRC

AQG-2488

Thermo TEOM 1405-DF

Commissioned

BOPRC

AQG-2739

Vaisala WXT520

Commissioned

BOPRC

PM10
04/02/2006

PM2.5

PM10, PM10-2.5 & PM2.5
25/01/2018

Wind Direction, Wind Speed
04/02/2006

Watercare Laboratory Services: BOPRC NERMN Edmund Rd
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Site Metadata: BOPRC NERMN Otumoetai – 2020
Site Name:

BOPRC Otumoetai

Location Address:

236 Otumoetai Road, Brookfield, Tauranga

Watercare Site Number:

AQGLB011

Date of Commission:

03/12/1997

Date of Decommission:

Ongoing

Date of Valid Data:

PM10: 03/12/1997 – Ongoing (TEOM)
CO:
03/12/1997 – 12/06/2006
NOX: 22/06/2004 – 13/03/2007

Coordinates (NZTM):

E1876504 N5824670

Site Class and Scale:

Peak, Residential

Equipment Owners:

Bay of Plenty Regional Council

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005) from 19/07/2018

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Shed approx. 2.5 x 2 x 2.4m

Housing Environment:

Air-conditioned (at 25C  3C)

1

Monitoring Objectives:
The monitoring was carried out as part of the
Natural Environment Regional Monitoring Network (NERMN) programme for air
quality of the Tauranga area or airshed.
Site Topography:
The local topography is flat on a ridge slightly
sloping down the Tauranga Harbour. The site was at the southeast end of the
school sports field with residential housing to the east across Otumoetai Road
and to the south. There were no neighbouring trees or buildings that may affect
the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 236 Otumoetai Road, Otumoetai,
Tauranga, at the southeast boundary on the grounds of Otumoetai Primary
School. The site was situated to the west of Tauranga City Centre, 16 m east of
Otumoetai Road, 5m north of residential properties.
Major Emission Sources:

Residential and Port of Tauranga

Special Events:

None

Site Above Sea Level:

Approx. 56 metres

1

MfE Good Practice Guide – Section 6.2 Site Selection Criteria

Watercare Laboratory Services: BOPRC NERMN Otumoetai

Page 1 of 5

Pollutants Measured:
Particulate Matter as PM10 – according to AS/NZS 3580.9.16:2016
‘Determination of suspended particulate matter’ using a Thermo 1405-F tapered
element oscillating microbalance (TEOM) monitor incorporating a filter dynamic
measurement system (FDMS) unit. Watercare is not accredited by IANZ for this
method
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software from 19/07/2018. Subsequently, the data were checked
daily, validated and reported in line with the Good Practice Guide. All data are
stored as time ending averages and at New Zealand Standard Time (NZST).
Pollutants are calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Sample Inlet Specifications:

(AS/NZS 3580.1.1:2016 Criteria)2

Clear sky angle (>120):

>120

Unrestricted airflow (360):

360

Inlet height above ground:

3.0m

Nearest vertical structure:

>10m

Nearest major road:

Otumoetai Road 16m (east)

Nearest trees:

>10m (east)

Boiler or incinerator nearby:

No

Meteorological Variables3:

Mounted on a 6m mast. Wind speed, wind gust,
wind direction using a Vaisala WTX520. Pressure,
ambient temperature and relative humidity using
the TEOM sensor. Both with reference to AS/NZS
3580.14:2014 (method not IANZ accredited).

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring
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Instruments Installed

Instrument

Date

2020 SN

Make & Model

Planned Maintenance

Technician

Thermo TEOM 1400-FDMS

Commissioned

BOPRC

AQG-2709

Thermo TEOM 1405-F

Commissioned

BOPRC

AQG-2737

Vaisala WXT520

Commissioned

BOPRC

PM10
03/12/1997

Wind Direction, Wind Speed
03/12/1997

Watercare Laboratory Services: BOPRC NERMN Otumoetai
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Site Metadata: BOPRC Rail Yard North
Site Name:

BOPRC Rail Yard North

Location Address:

60 Totara Street, Mount Maunganui, Tauranga

Watercare Site Number:

AQGLB018

Date of Commission:

23 November 2018

Date of Decommission:

Ongoing

Date of Valid Data:

24 November 2018

Coordinates (NZTM):

E1881103, N5828153

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Small shed on approx. 0.7 x 0.7 x 1.5 m

Housing Environment:

No air-conditioning

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality of the Mount Maunganui /
Sulphur Point industrial areas on the northern rail yard property (M1).
Site Topography:
The local topography is flat with the Tauranga
Harbour to the west; the industrial area is on the west side of Totara Street with
hockey fields across the road. There are factory sized buildings, and workshop
buildings nearby. However, there were no neighbouring trees or buildings that
may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 60 Totara Street, Mount Maunganui,
Tauranga on the rail yard mechanical services property. The site was situated at
the southern end of the service buildings along the eastern train track. The site
was 5 m east of the railway track, 70 m west of Totara Street, 150 m east of
Wharf Road and 115 m west of the hockey field grounds.
Major Emission Sources:

Mount Maunganui / Sulphur Point Industrial Areas

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:
Methyl Bromide (MeBr) – using a photoionization detector or PID to continuously
monitor the MeBr levels and then engage specially prepared canisters at higher
1

MfE Good Practice Guide – Section 6.2 Site Selection Criteria

Watercare Laboratory Services: BOPRC Rail Yard North

Page 1 of 5

concentrations to more accurately measure MeBr. Continuous MeBr results are
reported as ppb. Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed every three days

Sample Inlet Specifications:
Clear sky angle (>120):
Unrestricted airflow (270):
Inlet height above ground:
Nearest vertical structure:
Nearest major road:
Nearest trees:

(AS/NZS 3580.1.1:2016 Criteria)2
>120
>270
2.0 m
>10 m
Totara Street 70 m (east)
>10 m (south)

Meteorological Variables3:

Mounted 3 m on top of monitoring station. Wind
speed, wind gust, wind direction, pressure rainfall,
ambient temperature and relative humidity. With
reference to AS 3580.14–2014 (method not IANZ
accredited).

Visual Imagery:

Camera mounted at 2.8 m and records every 10
minutes.

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring

2
3

Watercare Laboratory Services: BOPRC Rail Yard North

Page 2 of 5

Site Map
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - MeBr
23/11/2018

482898

Honeywell RAEGuard2 PID

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
23/11/2018

10110277

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

X Deng/B Kaushal

10113612

Milesight PTZ

Installed

Commissioned

X Deng/B Kaushal

Network Camera
23/11/2018

Watercare Laboratory Services: BOPRC Rail Yard North
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Site Metadata: BOPRC Rail Yard South
Site Name:

BOPRC Rail Yard South

Location Address:

100 Totara Street, Mount Maunganui, Tauranga

Watercare Site Number:

AQGLB015

Date of Commission:

25 October 2018

Date of Decommission:

Ongoing

Date of Valid Data:

27 October 2018

Coordinates (NZTM):

E1881062, N5827790

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Shed on approx. 2.5 x 2.0 x 2.5m

Housing Environment:

Air-conditioned (at 25C  3C)

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality of the Mount Maunganui /
Sulphur Point industrial areas on the southern rail yard property (A2/M2).
Site Topography:
The local topography is flat with the Tauranga
Harbour to the west; within the industrial area and east of the Port of Tauranga.
There are factory sized buildings and storage sized sheds to the south with rail
yard office buildings to the north that may prevent the site monitoring from
these directions. However, there were no neighbouring trees or other buildings
that may affect the site’s monitoring of the source area.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 100 Totara Street, Mount Maunganui,
Tauranga on the rail yard operations property. The site was situated behind a
storage sized building on the north western corner of 114 Hull Road. The site
was 10 m east of the railway track, 100 m west of Totara Street, 105 m north of
Hull Road and 135 m east of Wharf Road.
Major Emission Sources:

Mount Maunganui / Sulphur Point Industrial Areas

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:

1
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Sulfur Dioxide (SO2) – according to AS 3580.4.1–2008 ‘Determination of sulfur
dioxide–Direct reading instrument method’ using an API SO2 analyser (series
T100). The analyser operated with a full-scale measurement range of 0 - 500
ppb. Watercare is accredited by International Accreditation New Zealand (IANZ)
for this method.
Particulate Matter as PM10 – according to AS/NZS 3580.9.11–2008
‘Determination of suspended particulate matter – PM10 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM
operates with a full-scale measurement range of 0-10,000 µg/m3. Watercare is
accredited by IANZ for this method.
Particulate Matter as TSP – according to AS/NZS 3580.9.11–2008 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM) modified with a TSP inlet.
The BAM operates with a full-scale measurement range of 0-10,000 µg/m3.
Watercare is not accredited by IANZ for this method.
Methyl Bromide (MeBr) – using a photoionization detector or PID to continuously
monitor the MeBr levels and then engage specially prepared canisters at higher
concentrations to more accurately measure MeBr. Continuous MeBr results are
reported as ppb. Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST). Pollutants reported
as µg/m3 are calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed on alternate days

Sample Inlet Specifications:
Clear sky angle (>120):
Unrestricted airflow (180):
Inlet height above ground:
Nearest vertical structure:
Nearest major road:
Nearest trees:

(AS/NZS 3580.1.1:2016 Criteria)2
>120
<180
4.0 m
<10 m
Totara Street 100 m (east)
>10 m

Meteorological Variables3:

Mounted 5 m on top of monitoring station. Wind
speed, wind gust, wind direction, pressure rainfall,
ambient temperature and relative humidity. With
reference to AS 3580.14–2014 (method not IANZ
accredited).

Visual Imagery:

Camera mounted at 2.8 m and records every 10
minutes.

Deviations from Siting Standard:

Yes

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
MfE Good Practice Guide – Recommendation 8 – Meteorological monitoring
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - SO2
26/10/2018

10108098

API T100

Quarterly Maintenance

Commissioned

B Kaushal

26/10/2018

10108435

Thermo 5014i

Quarterly Maintenance

Commissioned

B Kaushal

26/10/2018

10108436

Thermo 5014i

Quarterly Maintenance

Commissioned

B Kaushal

10110280 Honeywell RAEGuard2 PID

Quarterly Maintenance

Commissioned

B Kaushal

10108674

Quarterly Maintenance

Commissioned

B Kaushal

BAM – PM10

BAM – TSP

Gas Analyser - MeBr
26/10/2018

Gas Dilution Calibrator
26/10/2018

Environics 6100

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
26/10/2018

10110274

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

B Kaushal

10113614

Milesight PTZ

Installed

Commissioned

B Kaushal

Network Camera
26/10/2018
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Site Metadata: BOPRC Mount North
Site Name:

BOPRC Mount North

Location Address:

3 Rata Street, Mount Maunganui, Tauranga

Watercare Site Number:

AQGLB014

Date of Commission:

06 December 2018

Date of Decommission:

Ongoing

Date of Valid Data:

14 December 2018

Coordinates (NZTM):

E1881028, N5828974

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Shed on approx. 2.5 x 2.0 x 2.5m

Housing Environment:

Air-conditioned (at 25C  3C)

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality of the Mount Maunganui /
Sulphur Point industrial areas near the northern end of Totara Street (A1).
Site Topography:
The local topography is flat with the Tauranga
Harbour to the west; northern end of the industrial area and east of the Port of
Tauranga Wharves. There are storage sized sheds nearby with two storied
commercial buildings in the surrounding area. There were no neighbouring trees
or buildings that may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 3 Rata Street, Mount Maunganui,
Tauranga. The site was situated behind the old fire station at the northern end of
the railway track. The site was 15 m southwest of the railway track (turntable),
80 m south of Rata Street, 55 m west of Totara Street, 110 m east of Wharf
Road and 290 m east of the Port of Tauranga Wharves (also the cruise
terminals).
Major Emission Sources:

Mount Maunganui / Sulphur Point Industrial Areas

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:

1
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Sulfur Dioxide (SO2) – according to AS 3580.4.1–2008 ‘Determination of sulfur
dioxide–Direct reading instrument method’ using an API SO2 analyser (series
T100). The analyser operated with a full-scale measurement range of 0 - 500
ppb. Watercare is accredited by International Accreditation New Zealand (IANZ)
for this method.
Particulate Matter as PM10 – according to AS/NZS 3580.9.11–2008
‘Determination of suspended particulate matter – PM10 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM
operates with a full-scale measurement range of 0-10,000 µg/m3. Watercare is
accredited by IANZ for this method.
Particulate Matter as TSP – according to AS/NZS 3580.9.11–2008 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM) modified with a TSP inlet.
The BAM operates with a full-scale measurement range of 0-10,000 µg/m3.
Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST). Pollutants reported
as µg/m3 are calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed on alternate days

Sample Inlet Specifications:
Clear sky angle (>120):
Unrestricted airflow (270):
Inlet height above ground:
Nearest vertical structure:
Nearest major road:
Nearest trees:

(AS/NZS 3580.1.1:2016 Criteria)2
>120
>270
4.0 m
>10 m
Totara Street 55 m (east)
>10 m

Meteorological Variables3:

Mounted 5 m on top of monitoring station. Wind
speed, wind gust, wind direction, pressure rainfall,
ambient temperature and relative humidity. With
reference to AS 3580.14–2014 (method not IANZ
accredited).

Deviations from Siting Standard:

No
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - SO2
06/12/2018

10108096

API T100

Quarterly Maintenance

Commissioned

B Kaushal

06/12/2018

10108437

Thermo 5014i

Quarterly Maintenance

Commissioned

B Kaushal

06/12/2018

10108434

Thermo 5014i

Quarterly Maintenance

Commissioned

B Kaushal

10108675

Environics 6100

Quarterly Maintenance

Commissioned

B Kaushal

BAM – PM10

BAM – TSP

Gas Dilution Calibrator
06/12/2018

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
06/12/2018

10110276

Watercare Laboratory Services: BOPRC Mount North

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

B Kaushal
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Site Metadata: BOPRC Sulphur Point
Site Name:

BOPRC Sulphur Point

Location Address:

90 Keith Allen Drive, Tauranga

Watercare Site Number:

AQGLB017

Date of Commission:

24 August 2018

Date of Decommission:

Ongoing

Date of Valid Data:

25 August 2018

Coordinates (NZTM):

E1879554, N5827116

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Shed on approx. 2.5 x 2.0 x 2.5m

Housing Environment:

Air-conditioned (at 25C  3C)

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality west of the Mount Maunganui /
Sulphur Point industrial areas near the north-western end of Sulphur Point,
Tauranga.
Site Topography:
The local topography is flat with water to the
north; the Industrial areas are from the northeast to south and the Tauranga
Marina from the south to northwest. There were no neighbouring trees or
buildings that may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located 90 Keith Allen Drive, Tauranga. The site
was situated at the southern end of a block of boat sheds, on the Sulphur Point
industrial boundary, 60 m east Keith Allen Drive and 45 m west of North Road
(on Port of Tauranga property).
Major Emission Sources:

Mount Maunganui / Sulphur Point Industrial Areas

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:
Sulfur Dioxide (SO2) – according to AS 3580.4.1–2008 ‘Determination of sulfur
dioxide–Direct reading instrument method’ using an API SO2 analyser (series
T100). The analyser operated with a full-scale measurement range of 0 - 500
1
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ppb. Watercare is accredited by International Accreditation New Zealand (IANZ)
for this method.
Particulate Matter as PM10 – according to AS/NZS 3580.9.11–2008
‘Determination of suspended particulate matter – PM10 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM
operates with a full-scale measurement range of 0-10,000 µg/m3. Watercare is
accredited by IANZ for this method.
Particulate Matter as TSP – according to AS/NZS 3580.9.11–2008 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM) modified with a TSP inlet.
The BAM operates with a full-scale measurement range of 0-10,000 µg/m3.
Watercare is not accredited by IANZ for this method.
Methyl Bromide (MeBr) – using a photoionization detector or PID to continuously
monitor the MeBr levels and then engage specially prepared canisters at higher
concentrations to more accurately measure MeBr. Watercare is not accredited by
IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide. All data are stored as time
ending averages and at New Zealand Standard Time (NZST). Pollutants are
calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed on alternate days

Sample Inlet Specifications:
Clear sky angle (>120):

(AS/NZS 3580.1.1:2016 Criteria)2
>120

Unrestricted airflow (360):

360

Inlet height above ground:

4.0m

Nearest vertical structure:

>10m

Nearest major road:

SH2 1200m (southwest)

Nearest trees:

>10m (south)

Boiler or incinerator nearby:

No

Meteorological Variables3:

Mounted 5 m on top of monitoring station. Wind
speed, wind gust, wind direction, pressure rainfall,
ambient temperature and relative humidity. With
reference to AS 3580.14–2014 (method not IANZ
accredited).

Visual Imagery:

Camera mounted at 2.8 m and records every 10
minutes.

Deviations from Siting Standard:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - SO2
24/08/2018

10108098

API T100

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

24/08/2018

10108431

Thermo 5014i

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

24/08/2018

10108429

Thermo 5014i

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

10110280 Honeywell RAEGuard2 PID

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

10108671

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

BAM – PM10

BAM – TSP

Gas Analyser - MeBr
24/08/2018

Gas Dilution Calibrator
24/08/2018

Environics 6100

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
24/08/2018

10110275

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

X Deng/B Kaushal

10113615

Milesight PTZ

Installed

Commissioned

X Deng/B Kaushal

Network Camera
24/08/2018

Watercare Laboratory Services: BOPRC Sulphur Point
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Site Metadata: BOPRC Tasman Quay
Site Name:

BOPRC Tasman Quay

Location Address:

252 Tasman Quay, Mount Maunganui, Tauranga

Watercare Site Number:

AQGLB020

Date of Commission:

07 December 2018

Date of Decommission:

Ongoing

Date of Valid Data:

08 December 2018

Coordinates (NZTM):

E1880876, N5826664

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Watercare Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005)

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Small shed on approx. 0.7 x 0.7 x 1.5 m

Housing Environment:

No air-conditioning

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality of the Mount Maunganui /
Sulphur Point industrial areas near the southern end of Tasman Quay (M4).
Site Topography:
The local topography is flat with the Tauranga
Harbour to the west; within the industrial area and southeast of the Port of
Tauranga. There are log piles, factory sized buildings, storage sized tanks and
office buildings nearby. However, there were no neighbouring trees or buildings
that may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 252 Tasman Quay, Mount Maunganui,
Tauranga. The site was situated at the north-eastern corner car park of a
chemical company on corner of Hewletts Road and Tasman Quay. The site was
25 m west of the railway track, 15 m west of Tasman Quay, 140 m north of
Hewletts Road, 15 m south of a Port of Tauranga access road and 40 m
southeast from the log yard.
Major Emission Sources:

Mount Maunganui / Sulphur Point Industrial Areas

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

Pollutants Measured:

1
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Methyl Bromide (MeBr) – using a photoionization detector or PID to continuously
monitor the MeBr levels and then engage specially prepared canisters at higher
concentrations to more accurately measure MeBr. Continuous MeBr results are
reported as ppb. Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software. Subsequently, the data were checked daily, validated
and reported in line with the Good Practice Guide.
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed every three days

Sample Inlet Specifications:
Clear sky angle (>120):
Unrestricted airflow (270):
Inlet height above ground:
Nearest vertical structure:
Nearest major road:

(AS/NZS 3580.1.1:2016 Criteria)2
>120
>270
2.0 m
>10 m
Hewletts Road 140 m (south)

Meteorological Variables3:

Mounted 3 m on top of monitoring station. Wind
speed, wind gust, wind direction, pressure rainfall,
ambient temperature and relative humidity. With
reference to AS 3580.14–2014 (method not IANZ
accredited).

Visual Imagery:

Camera mounted at 2.8 m and records every 10
minutes.

Deviations from Siting Standard:

No
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Instruments Installed

Instrument

Date

Unit ID

Make & Model

Planned Maintenance Service Details Technician

Gas Analyser - MeBr
07/12/2018

310020

Honeywell RAEGuard2 PID

Quarterly Maintenance

Commissioned

X Deng/B Kaushal

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
07/12/2018

10028381

Vaisala WXT536

Six-Monthly Maintenance

Commissioned

X Deng/B Kaushal

10113610

Milesight PTZ

Installed

Commissioned

X Deng/B Kaushal

Network Camera
07/12/2018
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Site Metadata: BOPRC Totara Street – 2020
Site Name:

BOPRC Totara Street

Location Address:

185 Totara Street, Mount Maunganui, Tauranga

Watercare Site Number:

AQGLB016

Date of Commission:

20/01/2005

Date of Decommission:

Ongoing

Date of Valid Data:

SO2:
TSP:
PM10:
PM2.5:

Coordinates (NZTM):

E1881157, N5826888

Site Class and Scale:

Peak, Industrial

Equipment Owners:

Bay of Plenty Regional Council and Watercare
Services Limited

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005) from 10/08/2018

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Mobile shed approx. 2.5 x 1.8 x 2.4m

Housing Environment:

Air-conditioned (at 25C  3C)

20/01/2005
17/08/2015
11/08/2018
11/08/2018

–
–
–
–

Ongoing
Ongoing
Ongoing
Ongoing

1

Monitoring Objectives:
The monitoring was carried out as part of an
assessment to examine the ambient air quality of the Mount Maunganui /
Sulphur Point industrial areas along Totara Road (A3).
Site Topography:
The local topography is flat with the Tauranga
Harbour and log yards to the west, the State Highway (SH2) to the south, and
container yards to the east. There were no neighbouring trees or buildings that
may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located at 185 Totara Street, Mount Maunganui,
15 m east of Totara Street and 5 m south of Waimarie Street. The site was
situated 525 m east of Tauranga Harbour, 300 m east of the log yards and
370 m north of SH2.
Major Emission Sources:

Industrial and Port of Tauranga

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

1
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Pollutants Measured:
Sulfur Dioxide (SO2) – according to AS 3580.4.1:2008 ‘Determination of sulfur
dioxide–Direct reading instrument method’ using an Ecotech Serinus 51 SO2
analysers. The analyser operated with a full-scale measurement range of 0 - 500
ppb. The estimated relative expanded uncertainty of measurement at the 95%
conﬁdence interval for SO2 was 10.9% of the reading. Watercare is accredited by
International Accreditation New Zealand (IANZ) for this method.
Particulate Matter as PM10 – according to AS/NZS 3580.9.11:2016 ‘Determination
of suspended particulate matter – PM10 beta attenuation monitors’ using a
Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM operates with a
full-scale measurement range of 0-10,000 µg/m3. The estimated relative
expanded uncertainty of measurement at the 95% conﬁdence interval for PM 10
was 5.0% of the reading. Watercare is accredited by IANZ for this method.
Particulate Matter as PM2.5 – according to AS/NZS 3580.9.12:2013
‘Determination of suspended particulate matter – PM2.5 beta attenuation
monitors’ using a Thermo model 5014i Beta Attenuation Monitor (BAM). The BAM
operates with a full-scale measurement range of 0-10,000 µg/m3. Watercare is
not accredited by IANZ for this method.
Particulate Matter as TSP – according to AS/NZS 3580.9.16:2016 ‘Determination
of suspended particulate matter - PM10 continuous direct mass method using a
tapered element oscillating microbalance (TEOM) monitor incorporating a filter
dynamic measurement system (FDMS) unit’ using a continuous Thermo 1405-F
TEOM monitor. Watercare is not accredited by IANZ for this method
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software from 10/08/2018. Subsequently, the data were checked
daily, validated and reported in line with the Good Practice Guide. All data are
stored as time ending averages and at New Zealand Standard Time (NZST).
Pollutants are calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Calibration Frequency:

Autocalibrations performed on alternate days

Sample Inlet Specifications:

(AS/NZS 3580.1.1:2016 Criteria)2

Clear sky angle (>120):

>120

Unrestricted airflow (360):

360

Inlet height above ground:

4.0m

Nearest vertical structure:

>10m

Nearest major road:

Totara Street 20m (west)

Nearest trees:

>10m (north)

Boiler or incinerator nearby:

No

AS/NZS part 1.1: for Ambient air – Guide to siting air monitoring equipment
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Meteorological Variables3:

Mounted on a 5m mast. Wind speed, wind gust,
wind direction, pressure, rainfall, ambient
temperature and relative humidity using a Vaisala
WTX520. With reference to AS 3580.14:2014
(method not IANZ accredited).

Deviations from Siting Standard:

No

3
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Instruments Installed

Instrument

Date

2020 ID

Make & Model

Planned Maintenance Service Details

Technician

20/01/2005

AQG-2205

Ecotech Serinus 51 &
older models

Commissioning

Installed

BOPRC

17/08/2015

AQG-2491

Thermo 1405-F

Commissioning

Installed

BOPRC

11/08/2018

AQG-2180

Thermo 5014i

Commissioning

Installed

Watercare

11/08/2018

AQG-2179

Thermo 5014i

Commissioning

Installed

Watercare

Gas Analyser - SO2

TEOM - TSP

BAM – PM10

BAM – PM2.5

Wind Direction, Wind Speed, Pressure, Rainfall, Ambient Temperature & Relative Humidity Sensor
20/01/2015

AQG-2495

Watercare Laboratory Services: BOPRC Totara Street

Vaisala WXT520

Commissioning

Installed

BOPRC
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Site Metadata: BOPRC NERMN Whakatāne – 2020
Site Name:

BOPRC NERMN Whakatāne

Location Address:

10G James Street, Whakatāne

Watercare Site Number:

AQGLB012

Date of Commission:

07/07/2006

Date of Decommission:

Ongoing

Date of Valid Data:

PM10:

Coordinates (NZTM):

E1949795 N5791055

Site Class and Scale:

Peak, Residential1

Equipment Owners:

Bay of Plenty Regional Council

Equipment Operators:

Watercare Services Limited (NZS/ISO/IEC
17025:2005) from 20/07/2018

Data Owner:

Bay of Plenty Regional Council

Equipment Housing:

Small shed approx. 1.2 x 1.2 x 2.4m

Housing Environment:

Air-conditioned (at 25C  3C)

07/07/2006 – Ongoing (TEOM)

Monitoring Objectives:
The monitoring was carried out as part of the
Natural Environment Regional Monitoring Network (NERMN) programme for air
quality of the Whakatāne area or airshed.
Site Topography:
The local topography is flat along the Whakatāne
River valley. The site was along a service lane behind the King Street
commercial/retail shops with residential housing to the west. There were no
neighbouring trees or buildings that may affect the site’s monitoring.
Site Location:
The Bay of Plenty Regional Council (BOPRC) air
quality monitoring station was located adjacent to a car park on the south west
boundary of 10G James Street, Whakatāne. The site was situated in the centre
of the Whakatāne township, 5 m east of residential housing, 25 m west of retail
properties, 75 m west of King Street and 65 m north of James Street.
Major Emission Sources:

Home heating and Traffic.

Special Events:

None

Site Above Sea Level:

Approx. 0 metres

1
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Pollutants Measured:
Particulate Matter as PM10 – according to AS/NZS 3580.9.16:2016 ‘Determination
of suspended particulate matter - PM10 continuous direct mass method using a
tapered element oscillating microbalance (TEOM) monitor incorporating a filter
dynamic measurement system (FDMS) unit’ using a continuous Thermo 1405-F
TEOM monitor. Watercare is not accredited by IANZ for this method.
Data Collection:
Data was logged onsite and downloaded at
regular intervals during the day via a router to Watercare’s data management
and reporting software from 20/07/2018. Subsequently, the data were checked
daily, validated and reported in line with the Good Practice Guide. All data are
stored as time ending averages and at New Zealand Standard Time (NZST).
Pollutants are calculated to standard temperature (0°C) and pressure (1 atm).
Data Logger:

Envidas data logger (SQL db)

Time Base:

10 minutes

Sample Inlet Specifications:

(AS/NZS 3580.1.1:2016 Criteria)2

Clear sky angle (>120):

>120

Unrestricted airflow (360):

360

Inlet height above ground:

3.0 m

Nearest vertical structure:

>10 m (east)

Nearest major road:

King St 80 m (east)

Nearest trees:

>10 m (east)

Boiler or incinerator nearby:

No

Meteorological Variables3:

Mounted on a 5m mast. Wind speed, wind gust,
wind direction using a Vaisala WTX520. Pressure,
ambient temperature and relative humidity using
the TEOM sensor. Both with reference to AS/NZS
3580.14:2014 (method not IANZ accredited).

Deviations from Siting Standard:

No
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Instruments Installed

Instrument

Date

2020 SN

Make & Model

Planned Maintenance

Technician

Thermo TEOM 1400-FDMS

Commissioned

BOPRC

Thermo BAM 5014i

Commissioned

BOPRC

AQG-2490

Thermo TEOM 1405-F

Commissioned

BOPRC

AQG-2738

Vaisala WXT520

Commissioned

BOPRC

PM10
07/07/2006

Wind Direction, Wind Speed
07/07/2006
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