BEFORE THE

WHANGAREU DISTRICT COUNCIL
HEARINGS PANEL

IN THE MATTER

of the Resource Management
Act 1991

AND
IN THE MATTER

of submissions lodged by The
New Zealand Association of
Radio Transmitters (Inc)

REGARDING

Plan Change (PC 8888 – District
Plan: Urban and Services).
Part D: Environment Rule

STATEMENT OF EXPERT EVIDENCE OF KENNETH DOUGLAS BIRT ON BEHALF OF
NEW ZEALAND ASSOCIATION OF RADIO TRANSMITTERS INCORPORATED (NZART)
SUBMISSION NUMBER 72

DATED

7 November 2019

2

1.

INTRODUCTION

1.1

My name is Kenneth Douglas Birt. I am a licensed amateur radio operator ZL1BFS and
have held an amateur radio licence since 1963. I am otherwise retired and live with my
wife Catherine at Whangaparaoa. We moved to the current Whangaparaoa property in
2013. Prior to that we lived in Gulf Harbour for two years, and Gisborne for 14 years
before that.

1.2

I am a retired Electrical Engineer specialising in Telecommunications, a significant part
of which was in Radio Engineering.

I gained a Bachelor of Engineering (Electrical)

degree in 1970, and an Executive MBA Degree in 1996. I have been a member of the
Professional Engineers body since 1970, and am currently a Chartered Professional
Engineer CPEngNZ . I was appointed Life Member of Engineers NZ in 2017.
1.3

During the period 1978 to 1988 I was a Supervising Engineer in the Engineers Division
of the NZ Post Office in Whangarei, ending up as Divisional Network Engineer in
Whangarei in the Telecom SOE, which later became the Telecom Corporation of NZ Ltd.

1.4

In 1988 I was promoted to General Manager, Business Strategy in Telecom Auckland
Ltd, which was a newly established Regional Operating Company (ROC) and at the time
was the 12th largest Limited Liability Company in New Zealand. Our primary role was to
change the culture of the Auckland and Northern region to become a responsive
customer-centric commercial company out of what had been a Government
Department., After just over two years in strategic planning, I spent a further two years
as General Manager, Consumer Services, followed by two more years as General
Manager Business Development.
In 1993 Telecom undertook a further major restructuring which eliminated the ROCs and
centred all managerial functions in Head Office in Wellington. I continued in Auckland as
an Internal Business Consultant, and freed from the intensity of having direct
responsibility for 390,000 customers, I found time to study for the Executive MBA
degree, in which I achieved the fourth highest Grade Point Average out of the initial
class of 50.
In 1996 I had had enough of Internal Consulting, and left Telecom to become an
Associate Executive at Franklin District Council, and after two years I was appointed as
Manager Corporate Services at Gisborne District Unitary Council, where I wore many
hats which included Finance, Customer Services, Information Technology, Legal
Functions, and Political and Civic processes.
Manager at GDC in January 2011

I retired from the position of Group
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1.5

I have been an Officer of NZART since 2014, and am currently NZART’s Local
Government Liaison Officer. Other positions I currently hold are:
(a)

The Secretary of Hibiscus Coast Radio Society (Branch 80 of NZART).

(b)

A member of the Branch 80 “Earth Station Project”, which is currently building a
large Dish structure to bounce signal off the moon.

(c)

A committee member of AMSAT-ZL, a small group who is engineering the launch
of Kiwisat, an amateur satellite.

This satellite has been built and we are

undergoing negotiations for its launch.
(d)

I am a pro-bono consultant to Gisborne Net NZ Ltd, an Internet Service Provider
(ISP) which provides radio based fast broadband throughout Eastland, with over
300 remote radio sites and in excess of 3000 customers who otherwise would
not have had any internet service at all, as the Eastland area has very sparse
service from commercial service providers.

1.6

Summary of Radio Experience:
(a)

I was enamoured by Radio technology while still at secondary school, where I
passed my Amateur Radio Operating Certificate.

(b)

I joined the NZPO in 1963 with the object of Radio Engineering, and was put
through a BE degree at Auckland University. On completing this degree, I was
initially appointed to Radio Section in Wellington, but due to private commitments
I moved back to Auckland.

(c)

After a short stint in general engineering, I was appointed a Project Engineer for
the first Auckland to Wellington microwave radio system. I was responsible for
all radio and transmission functions at Auckland, Quinn’s Road in the
Waitakeries, Hunua, Te Waka, Rotorua, and Taupo. In some of these places we
had to carve roads out of virgin forest and build large lattice towers without
mechanical aids. In that period I became very knowledgeable about microwave
equipment, towers, dishes, propagation, commissioning, and operation.

(d)

Three years later I was appointed as Supervising Engineer (Equipment)
Whangarei. At that time, the Northland District had half the manual lines, and
half the party lines in the whole of New Zealand. By the time I left 12 years later,
I had overseen an extensive upgrade to the latest electronic exchanges which
resulted in the replacement of all the manual and party lines to the latest
technology (except Kaeo, which had been fully planned, but not completed for
another two years).
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(e)

Radio had played an important part in this, with the open wire pole line to Kaitaia
being replaced with microwave equipment in 1979; many remote customers
served with single-channel

radios (called Country Sets); and many distant

exchanges connected by large capacity radio systems. All the islands in the Bay
of Islands were also served by radio in a similar way.
(f)

Another big challenge was the rapid growth on Forestry in Northland. Forestry
operators required VHF radio service for safety, and because the district
geography largely consisted of valleys and ridges, we had to establish a large
number of remote VHF repeaters.

(g)

The Ministry of Transport operated two Light-houses, one at Cape Brett, and the
other at Cape Reinga. MOT had extensive HF and VHF radio systems at these
very corrosive sites Telecom had the maintenance contracts which I managed. I
subsequently assisted in the automation and de-staffing of these lighthouses.

1.7

New Zealand Association of Radio Transmitters Incorporated (“NZART”) lodged
submission 72 on the proposed plan changes..

Essentially this submission seeks

permitted activity status for a range of Amateur Radio Configurations (ARCs). NZART
was aware of the technical complexity of its submission and filed extensive supporting
technical material as part of its submission to assist in understanding.
1.8

The joint submission was lodged on behalf of NZART, and the Whangarei Radio Club
(Branch 28 of NZART).

1.9

Part A was the main submission and Part B covered background supporting data, and
technical papers supporting our claims.

1.10

All of the attachments to the NZART submission provide the technical and planning
justification for NZART seeking permitted activity status for amateur radio configurations
(“ARC”). NZART is seeking provision for ARCs that will enable the communications on
radio frequencies allocated to amateur radio operators in the HF, VHF, UHF and SHF
bands to be transmitted and received.

2.

CODE OF CONDUCT

2.1

I confirm that I have read the Code of Conduct for Expert Witnesses contained in the
Environment Court Practice Note 2014 and I agree to comply with it. I confirm that I
have considered all the material facts that I am aware of that might alter or detract from
the opinions that I express and that this evidence is within my area of expertise, except
where I state that I am relying on the evidence of another person.
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3.

SPECIFIC PLAN CHANGE REQUESTS

3.1

I am providing evidence in relation to the technical reasons for NZART seeking permitted
activity status on two specific points: 72.1 and 72.3 which the S.42A report recommends
for rejection.

3.2

Submission Point 72.1 requests some clear rules on the permitted status of amateur
aerials and supporting structures in Residential sections (and by implication, Rural
Residential). While I accept that aerials and aerial support structures are now included
under “Major Structures” it is not clear to me, an ordinary member of the public, and not
a Professional Planner nor Lawyer, what the “permitted” status of Aerials and Support
Structures actually is. In the operative Plan, the rules are listed in Section 36.3.18.
Because I have been unable to find any other rule in the Plan Change documents, am I
right to assume that these same rules carry through?

3.3

I wish to state that Rule 36.3.18 (b) does not result in an effective aerial height for
international communications using High Frequency Bands. The technical document
issued as Attachment B8 to our original submission provides theoretical proof that a
compromise optimum height for a multi-band HF antenna should be 19.9 metres.
Unfortunately this theoretical treatise is very difficult to follow, so Attachment A1
“Antenna Height response to Received Signals” was also included with our original
submission, and is repeated attached to this Evidence. It analyses the response of a
three element 20m Yagi Antenna mounted at different heights. In summary,

3.4

(a)

If mounted at 32 metres, it is effective 74% of the time

(b)

If mounted at 20m, it is effective 61.7% of the time

(c)

If mounted at 15m, it is effective 48.6% of the time

(d)

If mounted at 10.6m, it is effective only 25.8% of the time

If amateur aerials in Whangarei are to be limited to 12m as stated in Rule 36.3.18, then
by interpolation the effectiveness of the aerial would be around 30%, which would put
Whangarei amateurs at a distinct disadvantage compared with amateurs in other
countries, and even compared with many other districts within New Zealand.

We

request, therefore, that a height of 20m be provided as “Permitted”.
3.5

Regarding Submission Point 72.3 I find it difficult to understand why the requests in our
original submission have not been considered. Before I provide additional justification
for the size of dish requested, I would first like to discuss rule 38.3.18 (c) and (d) which
refer to 2.4m dish antennas. These dish antennas are used exclusively for point-to-point
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high-capacity microwave communications by commercial operators.

Typically they

might be used from a Telephone Exchange to a Cell-phone site, but a good example is
the one which was originally installed on top of the Walton Street telephone exchange to
provide toll circuits to NZ and to the rest of the world. I cannot conceive of any Radio
Amateur ever having a use for point-to-point microwave transmissions to anywhere, so
while it might be convenient for Council to leave rules 38.3.18 (c) and (d) in the plan,
they will never apply to Radio Amateurs. (Note: Amateurs do sometimes use dish antennas,
but only for portable use attempting to set long-distance communications records from very high
locations. Frequently Maunganui Bluff (near Donnelley’s Crossing) has been used for these
distance record, with considerable success).

3.6

The request we made was for a 5m dish, on a four metre pedestal. The size of dish
would be used to bounce signals off the moon to provide long-distance microwave
communications to overseas countries. Because of the very long path involved, the
signals are extremely weak, so a dish of 5m diameter is needed. Such a dish would
only ever be used in the back yard of a residence, it would have a maximum possible
height of 6.5 metres, which is well within permitted zone height restrictions. It would be
perfectly acceptable for there to be a conditional requirement for vegetation screening of
the structure. Such a requirement exists in other District Plans throughout NZ.

3.7

Often, Planners consider the bulk and form of such an antenna to be unacceptable, but
perhaps it should be considered in relation to the bulk and form of other structures which
are not controlled in any way by District Plans. Attached is a photo of a trampoline on
the front lawn of a property about 100 metres from my home. It is approximately 5m in
circumference, and reaches to the second story of the house – and it should be noted
that it is not the largest example of such structures which are in common use.

3.8

Very few radio amateurs aspire to bouncing signals off the moon - only about half a
dozen in the whole of NZ.

It involves a very sophisticated station, which includes

computer tracking to control servo motors which orient the dish. It would be a shame if a
Whangarei Amateur were precluded from undertaking such experimentation merely
because of a clause in the District Plan which had not been thoroughly thought through.
(Just as an aside my Radio Club at Whangaparaoa is currently building a moon-bounce antenna
as a joint club project, and we are learning such a lot about the technology. People ask “Why do
you bother using Radio – emails and Skype are far more reliable”. Perhaps the answer is that
people still compete with horses in the Olympic games, and still go horse trekking through backcountry - it would be far more reliable to use tractors and helicopters.)
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4.

WHAT IS THE AMATEUR RADIO SERVICE?

4.1

Amateur radio uses an international natural resource, the radio spectrum, thus the
amateur radio service is regulated by international convention to which all signatory
countries to the International Telecommunications Union (“ITU”) are bound. The Radio
Spectrum Management division of the Ministry of Business, Innovation and Employment
(MBIE) administers amateur radio in New Zealand.

Every five years all national

administrations come together for World Radio Conferences, where the allocation of
spectrum for the various users is assigned. The New Zealand Government includes
Radio Amateurs in its official team.
4.2

The following extracts from the ITU regulations define the amateur service and the
amateur-satellite service;
1.56 Amateur service: A radio communication service for the purpose of selftraining, intercommunication and technical investigations carried out by
amateurs, that is, by duly authorised persons interested in radio technique solely
with a personal aim and without pecuniary interest.
1.57 Amateur-satellite service: A radio communication service using space
stations on earth satellites for the same purposes as those of the amateur radio
service.

4.3

At the international level, national societies of Radio Amateurs throughout the world work
together for the international good of amateur radio under the auspices of the
International Amateur Radio Union (“IARU”).

4.4

NZART is a member organisation of the International Amateur Radio Union (Region
3). Because it uses an international natural resource – the radio spectrum – amateur
radio has organised nationally and internationally for:
(i)

better mutual use of the radio spectrum among radio amateurs throughout the
world;

(ii)

to develop amateur radio worldwide; and

(iii)

to successfully interact with the agencies responsible for regulating and allocating
radio frequencies.

4.5

An example of the IARU organisation at a national level is that NZART has the
responsibility to successfully interact with the agencies responsible for regulating and
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allocating radio frequencies and for the establishment and operation of amateur radio
stations within New Zealand. NZART’s membership stands at 1800 of the 4800 NZ
amateur licence holders. Many licensees are no longer active but remain on the licence
database as licences are held for a person’s lifetime. Active licensees probably number
around 3000 nationally.
4.6

Paragraph (4) Article 25 (Amateur Service) of the ITU Radio Regulations is the relevant
section. One specific provision is “25.9A: Administrations are encouraged to take
necessary steps to allow amateur stations to prepare for and meet communications
needs in support of disaster relief.” In the context of local government Unitary Plans this
means that reasonable provisions should be made for a range of antennas and their
supporting structures in accordance with the international provisions. Reasonable use of
land space available is necessary.

4.7

In order to understand the role of amateur radio in the community some explanation of
the reasons for the existence of amateur radio is necessary. The amateur service uses
a wide range of spectrum allocations allowing it among other things to:
(1) engage in experimentation that has advanced the radio state-of-the-art;
(2) provide emergency communications in times of natural or manmade disasters;
(3) provide trained radio operators in times of local and national emergencies;
(4) encourage

international

co-operation

and

goodwill

by

allowing

direct

communications between and among people on an international basis; and
(5) provide an important educational outlet for people interested in the more
technical aspects of radio communications.

K Douglas Birt, MBA, BE (Elect) CPEngNZ
(Local Government Liaison Officer - NZART)

Attachments:
1) Attachment A1 of original Submission No 72:

“Antenna Height response to Received

Signals”
2) Photo of Trampoline on the front lawn of a Residential Section

Attachment A1
Antenna Height response to Received Signals
Why do we seek HF Antenna Heights of 20 metres?
In the article published in QEX May/June 2011 magazine, the author Dr Siwiak KE4PT postulated the best
height for an antenna on a single band to be 1.5 to 1.6 Wavelengths, but the best compromise height for
an HF antenna installation covering the 10 m to 40 m bands was 19.9 m.
NZART seeks this compromise height of 20m in all its Local Government submissions, but I am often
asked by hams why we seek such heights in NZ? We look like we are being greedy; it seems to be such
an overwhelming height to expect to be permitted in a residential environment.
I came to realise that the argument about how the launch angle of a transmitting aerial becomes more
vertical as an aerial gets lower was not well understood, not even by amateurs, so how were we going
to get Councils to see the issue? Perhaps a change of approach is needed – how does height affect
incoming signals from distant places?
In a recent article in the Auckland VHF Group magazine “Spectrum” Peter Loveridge ZL1UKG provided
some useful antenna modelling on how Yagi performance changes with height, and with his permission I
carried out an analysis of received signal performance for the 20 metre HF Band.

See The first Graph, which shows Yagi gain for various heights above ground.
If we consider the most commonly used “High Frequency” band, being the 20m band, a height of 32
metres represents approximately 1.6 wavelengths; 20 metres is approximately 1 wavelength; 15 metres (a
figure in the previous North Shore part of the Auckland Plan, and several other District Plans) is
approximately equivalent to 0.75 wavelengths; and 10.66 metres, (proposed in the Auckland Independent
Hearings Panel report) is approx. 0.5 wavelengths.

The second Graph shows the angle of an incoming distant wave that is “favoured” by a three element
Yagi at different heights, together with the angles at which the performance of the Yagi drops to half (i.e.
3 dB down) either side of the optimum angle.
The results are:
• A 32m high Yagi has 13.5dB gain, an optimum angle 90 with a 3db bandwidth from 40 to 13O
• A 20m high Yagi has 13.1dB gain, an optimum angle of 140, with 3db bandwidth from 60 to 240
• A 15m high Yagi has 12.8dB gain, an optimum angle of 170, with 3db bandwidth from 80 to 280
• A 10m high Yagi has 11.5dB gain, an optimum angle of 280, with 3db bandwidth from 120 to 500
Angles of arrival of incoming signals.
The Table of measured incoming signals is extracted from the ARRL Antenna Handbook, and shows
the incoming wave angles measured over a long period of time for the route Boston (USA) to
Europe. Regrettably, we don’t have readily available data for the NZ to Europe route, but the
Boston data is an example of a long path, and it is indicative of the type of distribution of incoming
wave angles that are experienced. The second column shows the percentage of time that an
incoming wave can be expected for each degree of elevation in the first column, from 1 degree to 50
degrees.
Because distances to Europe from NZ are even longer, a similar chart showing incoming signals
from Europe to NZ would be weighted even more towards the lower elevation angles.
Conclusion.
The Independent Hearing Panel for the Auckland Unitary Plan recommended for Auckland a
primary support structure height of “Zone Height” plus 30%, which amounts to 10.66 m in most
residential areas, with the result that a 3 element Yagi at that height would have a gain of 11.5dB
and would provide usable reception for only 25.8% of the time. That simply isn’t good enough.
An aerial at 20m height would provide approx. 1.5dB more gain than a 10m high one, and has
useful reception for 61.7% of the time, which is still a compromise, but is reasonable.

Measured incoming signals to Boston, Massachusetts, from All of Europe
st

Source” the ARRL Antenna Book, 21 edition, page 23.30
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