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DECISION

. Introduction

1] In a decision issued on 21 December 2005, Commissioners jointly appointed by the
Wellington City Council and the Wellington Regional Council granted Meridian Energy
Limited the land use consents and coastal discharge and water permits necessary to enable it
to establish and operate a windfarm comprising 70 wind turbine generators at Makara, on the

south west coast of Wellington.

. The parties and their positions

(21 Meridian Energy Limited is a State-Owned Enterprise and generates, largely from its
hydro resources, about 31% of the country’s electricity. Naturally, it supports the Councils”
decisions to grant the necessary comsents and permits, and appeals only in respect of
conditions relating to traffic and to noise. The traffic issues of concern to it have been
resolved and, as the hearing cvolved, its concermn about noise conditions seemed to resolve

also.

{3} Makara Guardians Inc is, as the name suggesls, a group of Makara residents who
have combined to advocate for ...the unique environment and natural resource of Quartz Hill
and Makara Riding ...and specifically to oppose the establishment of a wind power station on
Quartz Hill or Makara Beach, or in any other location which might be thought to compromise
{he environment and natural resources of the Riding. The Guardians have modified their
initial stance of opposing the windfarm in its entirety, and now oppose 39 of the 70 proposed
turbines. These are the turbines they see as generating the highest level of adverse effects on

the residents.

[4] Ms Ruth Paul and Mr Chris Moore are residents of Makara. It seems to be common
ground that theirs will be the most affected of all the residential properties in and around

Makara village. They have lodged their own appeal but are closely aligned, in their
opposition to the turbines which will directly affect them, with the Makara Guardians.

Rge egl possible that Quartz Hill might become available for purchase. Among the Trust’s

swas the raising of funds to do so. While that opportunity does not currently exist, the
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other objects remain, including the protection of flora and fauna, the opposition to commercial
power production by wind turbine generators, the promotion of recreational access to the hill,
the protection of places of historic interest, and so on. The Trust appeals against the
placement of 45 of the proposed 70 turbines, and seeks public access to Opau Bay, and the

marking out, for public access, of Snowdon’s Road.

[6] Action for Environment Inc, Southern Environmental Association (Wellington) Inc
and West Wellington Environmental Protection Society presented a common case and can be
conveniently grouped as the Societies. They oppose most, but not all, of the turbines largely

because of their asserted effects on the ecology and the natural character of the area.

{71 Mrs A J Hodgson-Booth-Windsor opposes consents to at least some of the turbines,

on the basis that she believes that they would interfere with sites of value to tangata whenua.

(8] The Energy Efficiency and Conservation Authority (EECA) is a s274 party. Itis a
body established under the Energy Efficiency and Conservation Act 2000 to promote, as its
name suggests, ...energy efficiency, energy conservation, and the use of renewable sources of
energy. It supports the proposal, on the basis that the benefits to be derived are strong and
nationally important.

[9] The New Zealand Wind Energy Ass_ngiat:ion (NZWEA)isa 274 party and advocates
for the use of the country’s wind resource as an €nergy SOuUrce. Subject to appropriate

conditions, it supports the proposal.

10} Greenpeace New Zealand Inc is a s274 party to six of the appeals. It supports the
grant of consents, with appropriate conditions. Its interests are in climate change and the
promotion of the use of renewable sources of energy, and it adopted the evidence of Professor

Sims and Ms Heather Staley in those respecits.

[11] Mr K E Mosely is a s274 party. His opposition to the proposal was based on his

< ‘“"i'-z-moﬁem that it would not provide certainty of power supply, would not give the necessary
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[12] Mr P M Hughes is a s274 party and an advocate for public access, particularly to
coastal areas. He opposes any suggestion that the windfarm might intrude on legal roads,
marginal strips or the coastal environment, and wishes to see better protection for fauna, birds
and bats in particular, in the consent conditions. He has conlcerns too about the effects of

noise and loss of visual amenity as experienced from public places.

[13] The two Councils support the decisions to grant the consents and, in general terms,

regard the conditions settled by the Commissioners as adequate and appropriate.

[14] Other persons and bodies had also lodged appeals, or became parties, but withdrew
as their concerns were satisfied, or elected to take no part in the hearing. While no single
appellant now seeks to have consents for the entire proposal refused, if the turbines they

individually seek to have removed are aggregated, there is opposition to the entire proposal.

. The proposal

[15] Meridian acquired the 990ha Makara Farm (sometimes also referred to as Quartz Hill
Farm) on the break-up of the former Electricity Corporation of New Zealand in 1999.
Terawhiti Station is much larger, and is privately owned. Meridian and the Station’s owners
have come to terms enabling part of the proposed windfarm to be established on station land.
The combined area of the two properties is 5600ha and they have some 26km of rather rugged
coastline as their frontage to Cook Strait. From its northern extremity at Ohariu Bay (perhaps
better known as Makara Beach) to its southern point at Tongue Point the combined site is
about 14km long, and it is nearly 9km wide. The rather distinctive, relatively flat, surfaces of
Quartz Hill itself occupy about 220ha, and the balance comprises steep-sided hills and
relatively narrow valleys and side gullies. The ridgelines and the Quartz Hill surface lie
between approximately 250 and 450m asl.

[16] Meridian calls the proposal Project West Wind and has settled upon a windfarm
design of 70 turbines. Indicatively only, and as originally presented, they were to be Vestas
V90 3MW three-bladed machines having 80m towers, with a rotor diameter of some 90m,

- g1v1ng\a maximum height with a rotor blade vertical of about 125m. As one of the results of

Mei’l ian’s revision of the proposal, to be discussed later, we are now advised that detailed
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commitment must be made, but the smaller dimension parameters are now the maximum

sought.

{17] A further result of the revised proposal is a layout comprising of a north-south string
of turbines along the easternmost ridgeline of the site (the B, D, E and H roads — 44 turbines)
with two strings leading off that ridgeline towards the west (the F and G roads — 10 turbines
and the K and N roads — 13 turbines respectively). There are also three lone turbines, Jo1,
MO1 and OO01. Turbine placement has, Meridian says, been dictated by a number of
constraints. As well as topography and the avoidance of conservation areas, the Metservice
weather radar on Outlook Hill, the Transpower transmission line, the point to point
microwave links across the site, avoiding interference between turbines, and the need to have

windspeeds greater than 9m/s have all been factors in turbine placement.

[18] In total, some 36km of access roading will be formed. Within the site it will be
formed to a 10m width but after the construction phase will be reduced to Sm. Access into the
site will be formed to Sm. The pessimistic assessment for the volume of earthworks required
for roading and the turbine plaiforms combined is 1.7Mm’, with 1.4Mm’ being regarded as a
more likely figure. Earthworks will be cut to waste, and 66 potential fill disposal sites have
been identified, covering a total area of 70.8ha. Not all of these will need to be used. Typical
cuts into ridges for roads and turbine platforms are not expected to exceed 6m in height, but
there will be cuts of between 6m and 25m for about 15% of the total road length. Cuts greater

than 8m to 10m will be benched or formed with batters.

[19] To enable large components such as the turbine towers and blades to be brought onto
the site there is to be a 4.6km long access road from the Oteranga Bay berthing site to the core
site. This will broadly follow the line of an existing farm track, and will require 12 stream
crossings by either culverts or fords. The preferred option for the berthing structure at
Oteranga Bay is a solid cofferdam structure, 40-45m long and 10-15m wide, with a core filled
with beach material and a concrete deck. It will extend to a maximum of 17m seaward of
mean low water springs. We pause to note that there is some question about the original and
r-eerpect spelling and pronunciation of Oteranga. Variations exist, but for consistency we shall
E&Q\énanga throughout.

A
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[20] During the construction phase at least one temporary concrete batching plant will be
required, located towards the centre of the site. Some 28,000m’ of concrete will be required
for the turbine foundations. Once construction is complete the foundation pads will be re-

topsoiled and revegetated.

[21] A substation will be constructed near White Rock Hill. 1t will not be visible from
outside the site. An operations and maintenance building will also be required. Transmission
cables, 3km in length, will exit the substation and cross South Makara Road north of the Goif
Club, taking the generated electricity to a link with the Wilton-Central Park 110kV
transmission line on the eastern side of the Makara Valley. There will be two anemometer

masts on the site, each 70-80m high.

. Planning status

[22] It is common ground that the proposed windfarm is a discretionary (unrestricted)
activity under the provisions of the operative Wellington City District Plan. It therefore is to
be assessed under s104 and Part 2 of the Act, and consents may be granted or refused under

s104B.

. Section 104

[23] Section 104 is a key provision in the RMA, tequiring a consent authority, and this
Court on appeal, to have regard to a number of factors in considering an application for a
resource consent. The consideration of them is subject to the provisions of Part 2 of the
RMA. Particularly when having regard to the various planning documents, and to issues such
as effects on amenity values and the environment, s104 and Part 2 issues tend to overlap and

need not always be separately discussed under each head.

. Section104(1)(a)

[24] Section 104(1)(a) requires us to have regard to ...any actual and potential effects on

the environment of allowing the activity. The term effects has the extended meaning given to

it in s3 of the Act and it includes both positive and adverse effects. Thought is also required
" ...-a8 10 what is the environment for the purposes of the inquiry. It seems to us that there are,

AT BEAL

q"}w"""’”‘effq&iygly, two environments. The first is the locality of and surrounding the site which could

‘ '.be

‘ ‘c}‘})n ig the more abstract concept of the global, or at least regional, environment which

A

elr‘;ely affected, primarily visually or aurally, and perhaps in other ways also. The

e

A - ! :
BN Wfﬁjgllig‘:})é positively affected by the substitution of renewable energy for fossil fuels in the
.‘-",:1‘/
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generation of electricity. We shall deal first with the feared adverse effects on the

immediately surrounding area.

. Noise

[25] Residents nearby the development have expressed concerns about noise from wind

turbine operation and from construction activities.

[26] Mr Malcolm Hayes is an expert acoustic consultant from Wales who has advised
Meridian Energy on noise levels that would be generated by the turbines. A turbine will begin
generating at a wind speed of 2 — 5 m/s and reach maximum generation at a wind speed of

14.5 - 18.0 m/s. When the wind speed reaches 25 m/s the turbine is shut down.

[27] The turbines proposed for this development are to be pitch regulated so that as wind
speeds increase the blades can be feathered. The relationship between the blade pitch and the
wind speed can be pre-set for each turbine and has been referred to as the mode of operation.
There were five modes described (0 — 4), although we understand that a mode could be tailor-
made for each turbine and its particular location. The different modes of operation generate
decreasing operational noise levels so some control of the noise from each turbine can be
exercised after it has been commissioned by varying the mode. Noise from pitch regulated

turbines is said to be significantly less than that from the earlier stall regulated machines.

[28]  Noise emanating from pitch regulated turbine operation arises from the aerodynamic
effects of trailing edge turbulence, with a frequency range of 500 — 2000 Hz, and tip
turbulence with a frequency exceeding 2000 Hz. Other less important aerodynamic noise
sources arise from steady loading (rotational effects), unsteady loading (tower effects causing
turbulence) and turbulence in the wind flow. These sources produce low frequency (less than
200 Hz) noise. At frequencies below 20 Hz the noise is termed infrasound and Mr Hayes says

that though it is measurable it is well below any recognised perception threshold'.

[29] Then there is the noise produced by the mechanical plant itself. This noise is

ot
&
Q?}/alyes Rebuttal paragraph 4.2.

'
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[30] Atmospheric conditions such as wind shear, topographical features and other
influences on the generation and passage of sound can introduce modulation to the received
sound causing regular variation in the level of sound received. Modulation is said to be

present when the peak to trough levels of received sound exceed 6dBA.

[31]  Tones and sound modulation are referred to as special audible characteristics and can
cause significant annoyance to those subjected to them. When they are present, measured

sound levels have 5dBA added to them, as a penalty.

[32] Turbine manufacturers provide guaranteed sound power levels (i.e. noise levels) for
their machines. A Vestas V90 3.0 MW has been adopted as the typical choice of turbine. In
mode 0 it produces a maximum noise level at hub height of 109.4dB(A). In mode 4 the noise
level is 102.8dB(A). Mr Hayes reports that the Vestas V90 turbine has a tonal emission that is
3.87dB above audibility for one 10-sec period, but considers it not sufficient to warrant a

penalty restriction on the assessment of the sound’.

[33] Mr Hayes predicted noise levels from turbine operation at many of the residential
focations that would be affected by the development. He adopted the manufacturer’s tests on
sound levels from 3MW turbines and assumed that there was no tonal noise or amplitude
modulation or aerodynamic noise from the turbines. He also assumed that the receptor was
downwind, that the ground was acoustically mixed (i.e. moderate absorption of the sound by
the ground) and that topographical attenuation was limited to a reduction in received sound of
up to 12dbA. If the ground was harder with lower sound absorption then predicted sound
levels might be 1 —2 dB higher’.

[34] Results from these predictions were given on a map as noise contours emanating
from the combined sites of the turbines. Mr Hayes said that ...the predicted noise levels will
meet the requirements of NZ6808:1998 at all neighbouring receptors4. He said the
predictions were conservative being based on Laeq and that predicted Lags Jevel, as used in the

standard, would be some 2dBA lower.

3t

" Hayes Rebuttal paragraph3.5.
Hayés NOE p 455 lines 43-45.

.‘{:l\sjg.ﬁes EIC paragraph 55.

Ly
yr U
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[35] At low wind speeds around the cut-in wind speed, Mr Hayes predicted noise levels at
the closest neighbouring receptors to be below 30dB Laeq. At the rated power wind speed of
15-16m/s he said predicted noise levels of 35-40dB Lacq may be achieved.

[36] NZS6802:1991 section 4 Guidelines for protection of communities from noise
provides for an upper limit of acceptability for turbine generated sound outdoors of 40dB
Laos. Hence Mr Hayes’ conclusion that “the predicted operational wind turbine noise will
meet the requirements of NZS6802:1991 for the protection of health and amenity, irrespective

of the existing background noise environment. 5

[37] Besides Mr Hayes we received expert evidence on noise effects from Mr Nevil
Hegley and Mr Paul Botha for Meridian Energy, Dr Frits van den Berg from the Netherlands
and Mr Robert Thorne from Australia for the Makara Guardians and Quartz Hill Reserve
Charitable Trust and from Mr Nigel Lloyd for the Wellington City Council.

[38] There was some challenge to the New Zealand standards for acceptable windfarm
noise and in particular Dr van den Berg considered that an outdoor limit of 40dBA may be

unduly high.

[39] Mr Hayes referred to the WHO guidelines which recommend a limit for the night
time sound level within a bedroom of 30dB Lacq and an external noise limit of 45dB Laeq.
That is 43dB Laos . or 3 higher than the NZ standard. Mr Hegley also provided his opinion
that the New Zealand standards were the appropriate ones to apply. The NZS standard was
preferred by Mr Hayes.

[40] While Mr Hayes does not expect there to be any special audible characteristics he
accepts that a condition imposing a penalty of 5dBA is appropriate. So if special audible
characteristics are present, and they would be detected by measurement, then measured noise
levels would be increased by the SABA penalty. Some debate occurred about the detection of
special audible characteristics but the Objective Method for Assessing the Audibility of Tones
) ..in-Noise, the Joint Nordic Method Version 2, Delta 1999 was eventually agreed to be the most
N ”a"fjpmp%e assessment method.
4

)
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[41)] Some residents from Ashurst gave evidence about the effects they experienced from
the nearby Te Apiti windfarm on the Ruahine foothills some 2.8km west of the town. Ms
Marilyn Craig, an Ashurst resident and a Palmerston North City Councillor, was called by
Meridian. She spoke of the added attraction the windfarm provided to the district and, in her
view, the absence of significant adverse effects. Other Ashurst residents disagreed with her

opinion.

[42] Mr Harvey Jones, a computer programmer with a degree in electrical engineering and
a diploma in computer sciences, is a resident of Ashurst. He is a member of the Ashurst Ward
Committee and has other community involvement. He gave evidence about his experience of
noise and thumping effects from the Te Apiti windfarm when the wind at the farm was from
the east and relatively calm conditions prevailed at his residence. He attributed the thumping
noise to a special audible characteristic caused by each blade passing the tower. He measured
sound levels at his residence in calm conditions of just 20dBA. With an easterly wind at the
generators and calm conditions in Ashurst, he measured 26dBA at his residence and, when

windy conditions prevailed, 46dBA.

[43]  MrJones, notwithstanding his complaints about noise, was of the opinion also that
the change in landscape was one of the biggest impacts he had noticed. He supported putting
adequate conditions on any consents, but remained concerned about the effects of low

frequency sound and the difficulty of measuring it.

[44] Mr Hayes, together with Mr Botha, responded to concerns expressed by some
residents of Ashurst about noise issues from the Te Apiti and Tararua windfarms. The
occasion complained of was caused by the turbines being held in stall mode, a condition not
required in this development where the turbines are pitch controlled. Reference was also
made to ground borne vibrations being felt by some in Ashurst. Both experts advise that any
such vibration is below human detection. We accept these assurances, while recognising
some of the residents have beliefs about the operation of those windfarms which are sincerely

- -7 held but unable to be verified by expert evidence, and not noted by us on our visit to the area.





































































































































































































































































































































































































































