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Compliance monitoring of Spark cellsites:
annual summary 2023-24

1 Introduction

Spark New Zealand Ltd has commissioned EMF Services to carry out compliance monitoring
of exposures to radiofrequency (RF) fields around their cellsites. This report presents the
results of measurements at 39 sites carried out between July 2023 and the end of May 2024.
The purpose of the tests is to measure exposures to radiofrequency (RF) fields near Spark
cellsites to determine the maximum exposure at the time the measurements were made,
and the maximum possible exposure should all the equipment at the Spark site (and any
other transmitters nearby) operate at full power. Exposures are compared against the
appropriate limits in New Zealand Standard 2772.1:1999 Radiofrequency Fields Part 1: -
Maximum exposure levels 3 kHz - 300 GHz, as required by the Resource Management
(National Environmental Standards for Telecommunications Facilities) Regulations 2016
(“the NES”).

Sites selected for testing fall into one of four categories:

e They have been of particular interest to the public, or because of their location,
might be so in the future;

e (Calculations of exposure have significant uncertainty;

e [tis difficult to determine the areas near a site with reasonable public access;

e Theoretical assessment of compliance is difficult due to the proximity of other
transmitters (eg co-siting with another operator).

Some sites are pre-selected by Spark, while others which fall into one or more of the above
categories are selected by EMF Services. Spark are not informed when the testing will take
place.

2 Overview of measurement methodology

A full description of the measurement equipment, methodology, post-processing of the data
and uncertainty analysis for the monitoring is presented in EMF Services Report 2023/10
Compliance testing of Spark cellsites: methodology. Revision 7. The measurement equipment
used for these surveys was calibrated in January 2023.

In summary, a preliminary survey of the area around a site is made using a broadband
measurement probe. This meter measures the overall exposure from all transmitters that
might contribute to the total but is not able to distinguish the individual contributions from
each transmitter. Because the exposure limit in NZS 2772.1:1999 depends on the
transmitter frequency, and cellsites transmit at several frequencies, it is not possible to use
the readings from the broadband measurements to determine precisely the exposure as a
percentage of the public limit in the Standard. Nor is it possible to use the measurements
to determine what the exposure would be if all transmitters at a nearby cellsite were
operating at full power. On the other hand, the broadband measurements provide a ready
means to find how exposures vary around a site, and find the locations where exposures
tend to be highest.
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Once the locations where exposures are highest have been determined using the broadband
meter, a narrowband meter is used to take further measurements. The narrowband meter
is able to determine the contribution to exposure in different frequency bands, and measure
components of cellphone base station transmitters from which the maximum possible
exposure from that transmitter can be determined. Narrowband measurements are used
to:

e Determine the contributions from different transmitters to the overall total;

o Evaluate the exposure at the time of measurement as a percentage of the public
limit in NZS 2772.1:1999;

e Determine what the theoretical maximum possible exposure would be if all the
Spark equipment, and any other transmitters nearby, were operating at full power.

The measurement method used tends to result in the exposure at the time of measurement,
and the maximum possible exposure, being overestimated. It is also worth noting that, in
practice, there is very little likelihood of all transmitters at a cellsite operating
simultaneously at full power.

3 Summary of results

3.1 Results for 2023-24

Figure 1 presents a histogram of the maximum exposure from all sources (ie from the Spark
site of interest and any other transmitters nearby) measured during the survey with the
narrowband meter at the 54 sites surveyed in the 2023-24 period. 30 of the sites were
either shared with, or close to, sites belonging to one or two other mobile phone network
operators. 43 of the sites had Spark 5G equipment installed. Exposures are expressed as a
percentage of the public limit in NZS 2772.1:1999, and the graph shows the percentage of
sites falling into each exposure category.

Maximum exposure at time of survey

100 +

60 -+

Percentage of sites

01 12 23 34 45 56 67 78 89 0910 >10

Exposure (% of limit)

Fig 1. Histogram of maximum exposures found at the time of measurement at the 54 sites surveyed in
2023-24.
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This graph shows that, for example, at 50% of the sites tested (27 out of 54), exposures at
the time the measurements were made were less than 1% of the public limit. The highest
exposure measured at the time of the survey was equivalent to 3% of the public limit.

Figure 2 shows the theoretical maximum possible cumulative exposure! at the 54 sites, if all
the Spark transmitters, and transmitters belonging to other cellular network operators
nearby, were to transmit simultaneously at full power.

Theoretical max exposure if all transmitters at full power
100

80 +

60

Percentage of sites

20 +

01 12 23 34 45 56 67 7-8 89 910 >10
Exposure (% of limit)

Fig 2. Histogram of theoretical maximum possible exposures at the 60 sites surveyed in 2023-24, if
they and all other sites nearby were to transmit at full power.

This graph shows that at 1.9% of the sites tested the theoretical maximum possible
cumulative exposure would be less than 1% of the public limit, and at a further 17% of sites
the theoretical maximum possible exposure would be between 1% and 2% of the limit. The
highest theoretical maximum possible exposure was 18% of the public limit.

3.2 Results for 2014-24

Figures 3 and 4 present the same data for all 508 sites measured since 2014.

1 This is referred to as a “theoretical maximum” because in practice there is no chance that this would
happen.
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Fig 3. Histogram of maximum exposures found at the time of measurement for all 508 sites surveyed
since 2014.

Theoretical max exposure if all transmitters at full power
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Fig 4. Histogram of theoretical maximum possible exposures for all 508 sites surveyed since 2014, if
they and all other sites nearby were to transmit at full power.

4 Results table

A summary of results for the individual sites surveyed in 2023-24 is presented in the table
below. The sites are listed from north to south. Clicking on the name of the site opens
Google Maps and shows the site location. The “Type of site” column shows where the
antennas are mounted, and the predominant nature of the surrounding area.
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Town/city, Date Type of site | Max exposure | Max possible | Comments
name of site measured at time of exposure (%
survey (% of of public
public limit) limit)
Kamo, Kamo 25/10/23 | Monopole, 0.92 3.90 One NZ and
Exchange commercial 2degrees
nearby
Whangarei, 25/10/23 | Monopole, 0.94 2.30 One NZ and
Whangarei commerecial 2degrees
North nearby
Whangarei, 25/10/23 | Monopole, 2.20 10.00
Onerahi residential
Exchange
Mangawhai, 24/10/23 | Monopole, 0.82 2.20
Mangawhai commerecial
Village
Kaiwaka, 24/10/23 | Monopole, 0.59 2.50
Kaiwaka commerecial
Exchange
Whangaparoa, 26/10/23 | Lamppost, 0.48 1.30
Okoromai Bay residential
Auckland, 23/08/23 | Monopole, 0.44 2.20
Albany Exchange commercial
Auckland, 16/05/24 | Rooftop, 2.60 11.00 2degrees
Campbells Bay residential nearby
Auckland, 16/05/24 | Lamppost, 1.20 3.30 One NZ
Kowhai Road residential nearby
Auckland, 16/05/24 | Lamppost, 0.32 1.90
Greville Reserve residential
Auckland, 13/05/24 | Lamppost, 2.10 9.60 One NZ and
Hauraki Corner residential 2degrees
relocate nearby
Auckland, Royal | 27/03/24 | Monopole, 0.30 1.80
Road residential
Auckland, Jezero | 27/09/23 | Monopole, 0.44 1.00 One NZ
Drive residential nearby
Auckland, 26/09/23 | Lamppost, 0.68 3.50
Wellington residential
Street
Auckland, 24/08/23 | Rooftop, 1.60 9.50 2degrees
Kohimarama residential colocated
Auckland, Point | 26/09/23 | Lamppost, 0.85 4.60
Chevalier residential
Auckland, 24/08/23 | Lamppost, 0.93 4.90
Comins Crescent residential
Auckland, 27/09/23 | Lamppost, 1.20 3.50 One NZ and
Swanson Road residential 2degrees
nearby
Auckland, Te 27/03/24 | Monopole, 1.10 2.60
Atatu Road residential
Auckland, St 24/08/23 | Monopole, 2.40 12.00 One NZ and
Heliers residential 2degrees
nearby
Auckland, Bond | 13/02/24 | Bridge, 3.00 18.00 One NZ and
Street Bridge residential 2degrees
nearby
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https://maps.google.com/maps?q=-35.68247007,%20174.30099689
https://maps.google.com/maps?q=-35.68247007,%20174.30099689
https://maps.google.com/maps?q=-35.70886829,%20174.32125418
https://maps.google.com/maps?q=-35.70886829,%20174.32125418
https://maps.google.com/maps?q=-35.70886829,%20174.32125418
https://maps.google.com/maps?q=-35.7571499,%20174.36838614
https://maps.google.com/maps?q=-35.7571499,%20174.36838614
https://maps.google.com/maps?q=-35.7571499,%20174.36838614
https://maps.google.com/maps?q=-36.12565778,%20174.57500726
https://maps.google.com/maps?q=-36.12565778,%20174.57500726
https://maps.google.com/maps?q=-36.12565778,%20174.57500726
https://maps.google.com/maps?q=-36.16126919,%20174.44375995
https://maps.google.com/maps?q=-36.16126919,%20174.44375995
https://maps.google.com/maps?q=-36.16126919,%20174.44375995
https://maps.google.com/maps?q=-36.60848916,%20174.80413328
https://maps.google.com/maps?q=-36.60848916,%20174.80413328
https://maps.google.com/maps?q=-36.74358041,%20174.69339112
https://maps.google.com/maps?q=-36.74358041,%20174.69339112
https://maps.google.com/maps?q=-36.74482484,%20174.75744879
https://maps.google.com/maps?q=-36.74482484,%20174.75744879
https://maps.google.com/maps?q=-36.74828577,%20174.74645986
https://maps.google.com/maps?q=-36.74828577,%20174.74645986
https://maps.google.com/maps?q=-36.7568883,%20174.75116879
https://maps.google.com/maps?q=-36.7568883,%20174.75116879
https://maps.google.com/maps?q=-36.79759687,%20174.77979209
https://maps.google.com/maps?q=-36.79759687,%20174.77979209
https://maps.google.com/maps?q=-36.79759687,%20174.77979209
https://maps.google.com/maps?q=-36.83160795,%20174.61581495
https://maps.google.com/maps?q=-36.83160795,%20174.61581495
https://maps.google.com/maps?q=-36.84993947,%20174.60930496
https://maps.google.com/maps?q=-36.84993947,%20174.60930496
https://maps.google.com/maps?q=-36.85218387,%20174.75113848
https://maps.google.com/maps?q=-36.85218387,%20174.75113848
https://maps.google.com/maps?q=-36.85218387,%20174.75113848
https://maps.google.com/maps?q=-36.85337238,%20174.84375354
https://maps.google.com/maps?q=-36.85337238,%20174.84375354
https://maps.google.com/maps?q=-36.86017038,%20174.70252706
https://maps.google.com/maps?q=-36.86017038,%20174.70252706
https://maps.google.com/maps?q=-36.8601913,%20174.83714846
https://maps.google.com/maps?q=-36.8601913,%20174.83714846
https://maps.google.com/maps?q=-36.86398759,%20174.60113253
https://maps.google.com/maps?q=-36.86398759,%20174.60113253
https://maps.google.com/maps?q=-36.86595567,%20174.64576571
https://maps.google.com/maps?q=-36.86595567,%20174.64576571
https://maps.google.com/maps?q=-36.8684527,%20174.84526459
https://maps.google.com/maps?q=-36.8684527,%20174.84526459
https://maps.google.com/maps?q=-36.868975,%20174.746179
https://maps.google.com/maps?q=-36.868975,%20174.746179

Town/city, Date Type of site | Max exposure | Max possible | Comments
name of site measured at time of exposure (%
survey (% of of public
public limit) limit)
Auckland, 11/03/24 | Monopole, 1.30 9.70 One NZ and
Abbotts Way residential 2degrees
nearby
Auckland, 14/03/24 | Lamppost, 2.30 4.70 2degrees
Barrack Road residential nearby
Auckland, Glen 17/05/24 | Monopole, 1.20 4.70
Eden residential
Auckland, 26/03/24 | Monopole, 2.30 10.00 One NZ and
Lawson Park residential 2degrees
nearby
Auckland, 16/11/23 | Lamppost, 1.00 2.50 2degrees
Titirangi North residential nearby
Auckland, 16/11/23 | Rooftop, 0.94 2.50 One NZ
Titirangi residential nearby
Auckland, 22/08/23 | Rooftop, 1.90 7.30
Otahuhu residential
Auckland, Gray 22/08/23 | Lamppost, 2.00 5.40 2degrees
Avenue residential nearby
Auckland, 15/05/24 | Lamppost, 1.80 3.20
Settlement Road residential
Auckland, 25/09/23 | Lamppost, 0.92 3.50 One NZ and
Hingaia Road residential 2degrees
nearby
Pukekohe, 13/07/23 | Lamppost, 1.10 4.70
Pukekohe North commercial
Waiuku, Waiuku | 24/07/23 | Monopole, 1.50 5.00 One NZ
South residential nearby
Tauranga, Matua | 30/01/24 | Monopole, 0.99 4.00
residential
Te Puke, Te Puke | 30/01/24 | Monopole, 2.10 6.60 One NZ
Town South residential nearby
Whakatane, 29/01/24 | Monopole, 0.53 1.90 One NZ
Whakatane residential nearby
South
Opotoki, Opotoki | 29/01/24 | Monopole, 0.39 1.10 One NZ,
Exchange commerecial 2degrees and
FM radio
transmitter
nearby
Flaxmere, 1/02/24 Monopole, 0.61 1.10 2degrees
Flaxmere residential nearby
Relocation
Hastings, 1/02/24 Monopole, 0.65 2.90
Mahora West residential
Hastings, 31/01/24 | Monopole, 0.61 2.90
Parkvale residential
Havelock North, | 31/01/24 | Lamppost, 0.86 2.60 2degrees
Te Mata residential nearby
Lower Hutt, 6/09/23 Monopole, 0.85 1.70
Petone Exchange residential
Wellington, 7/09/23 Lamppost, 0.84 4.20 One NZ
Thorndon commercial nearby
Motorway
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https://maps.google.com/maps?q=-36.88886359,%20174.81799033
https://maps.google.com/maps?q=-36.88886359,%20174.81799033
https://maps.google.com/maps?q=-36.89910169,%20174.83924484
https://maps.google.com/maps?q=-36.89910169,%20174.83924484
https://maps.google.com/maps?q=-36.90934002,%20174.65294433
https://maps.google.com/maps?q=-36.90934002,%20174.65294433
https://maps.google.com/maps?q=-36.9174756,%20174.67508415
https://maps.google.com/maps?q=-36.9174756,%20174.67508415
https://maps.google.com/maps?q=-36.9212,%20174.6595
https://maps.google.com/maps?q=-36.9212,%20174.6595
https://maps.google.com/maps?q=-36.9397,%20174.6555
https://maps.google.com/maps?q=-36.9397,%20174.6555
https://maps.google.com/maps?q=-36.95069014,%20174.8447004
https://maps.google.com/maps?q=-36.95069014,%20174.8447004
https://maps.google.com/maps?q=-36.96005996,%20174.83225787
https://maps.google.com/maps?q=-36.96005996,%20174.83225787
https://maps.google.com/maps?q=-37.06830762,%20174.9493088
https://maps.google.com/maps?q=-37.06830762,%20174.9493088
https://maps.google.com/maps?q=-37.07737171,%20174.91818847
https://maps.google.com/maps?q=-37.07737171,%20174.91818847
https://maps.google.com/maps?q=-37.18408793,%20174.89986775
https://maps.google.com/maps?q=-37.18408793,%20174.89986775
https://maps.google.com/maps?q=-37.26116438,%20174.73489714
https://maps.google.com/maps?q=-37.26116438,%20174.73489714
https://maps.google.com/maps?q=-37.665427,%20176.126499
https://maps.google.com/maps?q=-37.797511,%20176.319677
https://maps.google.com/maps?q=-37.797511,%20176.319677
https://maps.google.com/maps?q=-37.976737,%20176.985959
https://maps.google.com/maps?q=-37.976737,%20176.985959
https://maps.google.com/maps?q=-37.976737,%20176.985959
https://maps.google.com/maps?q=-38.00526,%20177.283947
https://maps.google.com/maps?q=-38.00526,%20177.283947
https://maps.google.com/maps?q=-39.627598,%20176.7862047
https://maps.google.com/maps?q=-39.627598,%20176.7862047
https://maps.google.com/maps?q=-39.627598,%20176.7862047
https://maps.google.com/maps?q=-39.63248,%20176.841585
https://maps.google.com/maps?q=-39.63248,%20176.841585
https://maps.google.com/maps?q=-39.650337,%20176.851887
https://maps.google.com/maps?q=-39.650337,%20176.851887
https://maps.google.com/maps?q=-39.668954,%20176.899041
https://maps.google.com/maps?q=-39.668954,%20176.899041
https://maps.google.com/maps?q=-41.22568306,%20174.88444202
https://maps.google.com/maps?q=-41.22568306,%20174.88444202
https://maps.google.com/maps?q=-41.27472043,%20174.77531716
https://maps.google.com/maps?q=-41.27472043,%20174.77531716
https://maps.google.com/maps?q=-41.27472043,%20174.77531716

Town/city, Date Type of site | Max exposure | Max possible | Comments
name of site measured at time of exposure (%
survey (% of of public
public limit) limit)

Wellington, 21/12/23 | Monopole, 0.47 5.00 2degrees
Seatoun residential nearby
Christchurch, 18/10/23 | Lamppost, 0.60 1.30
Marshland residential
Christchurch, 13/12/23 | Lamppost, 1.10 5.90
Casebrook residential
Christchurch, 18/10/23 | Lamppost, 1.40 3.60
North New residential
Brighton
Christchurch, 28/05/24 | Lamppost, 0.22 2.00
New Brighton reserve
Locksley
Christchurch, 30/05/24 | Monopole, 1.20 3.20 2degrees
Dallington residential nearby
Christchurch, St | 27/07/23 | Monopole, 1.10 3.10 2degrees
Albans residential nearby
Christchurch, 1/12/23 Monopole, 0.55 2.50 2degrees
Waimari residential nearby
Maidstone
Christchurch, 30/05/24 | Lamppost, 0.57 3.40 One NZ and
Moncks Bay residential 2degrees

nearby
Christchurch, 30/05/24 | Lamppost, 0.37 2.80
Sumner van residential
Asch
Prebbleton, 19/10/23 | Lamppost, 0.32 1.30 One NZ
Prebbleton residential nearby
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https://maps.google.com/maps?q=-41.3256,%20174.8332
https://maps.google.com/maps?q=-41.3256,%20174.8332
https://maps.google.com/maps?q=-43.47389662,%20172.67335605
https://maps.google.com/maps?q=-43.47389662,%20172.67335605
https://maps.google.com/maps?q=-43.4801,%20172.6033
https://maps.google.com/maps?q=-43.4801,%20172.6033
https://maps.google.com/maps?q=-43.49768349,%20172.71658928
https://maps.google.com/maps?q=-43.49768349,%20172.71658928
https://maps.google.com/maps?q=-43.49768349,%20172.71658928
https://maps.google.com/maps?q=-43.50429876,%20172.68205904
https://maps.google.com/maps?q=-43.50429876,%20172.68205904
https://maps.google.com/maps?q=-43.50429876,%20172.68205904
https://maps.google.com/maps?q=-43.50463814,%20172.66526489
https://maps.google.com/maps?q=-43.50463814,%20172.66526489
https://maps.google.com/maps?q=-43.51207955,%20172.62375717
https://maps.google.com/maps?q=-43.51207955,%20172.62375717
https://maps.google.com/maps?q=-43.5159,%20172.5726
https://maps.google.com/maps?q=-43.5159,%20172.5726
https://maps.google.com/maps?q=-43.5159,%20172.5726
https://maps.google.com/maps?q=-43.56219886,%20172.73897654
https://maps.google.com/maps?q=-43.56219886,%20172.73897654
https://maps.google.com/maps?q=-43.57707886,%20172.76078853
https://maps.google.com/maps?q=-43.57707886,%20172.76078853
https://maps.google.com/maps?q=-43.57707886,%20172.76078853
https://maps.google.com/maps?q=-43.58467102,%20172.50891178
https://maps.google.com/maps?q=-43.58467102,%20172.50891178

