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1. I previously made a submission to the Palmerston North City Council’s
Hearing Panel (the Panel) regarding changes to Consent Order (dated 30
May 2005 in Env W 0039/05 and 0041/05) on 2 June 2017. This is my

supplementary submission.

2. | am grateful to the Panel for allowing me to present my submission via

audio visual link.

3. I have read the evidence of the Palmerston North City Council (Council),
New Zealand Windfarms Limited (NZWF), and the experts and | submit
the following:

Evidence of John Worth (NZWF) dated 25 August 2017

4. At paragraph 69 of Mr Worth’s evidence he stated:

NZ Windfarms has two key concerns with PNCC’s proposal to increase the wind
speed at which the high amenity provisions of NZS6808:2010 can apply, from
6m/s to 8m/s. Firstly, it imposes a standard well in excess of that contemplated by
NZS6808:2010 which cannot be justified by the noise measurements and evidence,
and this will significantly reduce, on a fairly arbitrary basis the generation
revenue of the wind farm. [Emphasis added]

5. Attached as annexure “A” is the Windflow 500 — 33 brochure. The
information contained in this brochure is sourced from Windflow
Technology Limited (Windflow) and that data has be certified by Lloyds
Register, United Kingdom (Lloyds).

6. On page two of the brochure, in the left-hand column, graphics show the
output of the turbine. The top graphic shows a power curve for the
turbine with the green line representing the electricity available for the
turbine during its operation. The graphic also shows that for the turbine
to reach optimum power there must be a wind speed of approximately 17
metres per second (m/s). The same information is expanded in the chart

below (with a blue line):
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The graphic also shows very little power is available for the turbine at, or
below, 8 m/s (the red line). So, any potential revenue derivable for

NZWF from the power generated from 5.5 m/s to 8.0 m/s is minimal.

There has been a divergence between Windflow and NZWF over recent
years, with NZWF developing its own operating parameter for the
turbines. In the absence of any evidence to the contrary, it is highly
improbable that power curve for the turbines operated by NZWF has
materially shifted from the Lloyds certification, especially at the low
wind speed margins.

Therefore, Mr Worth’s statement in para 69 (and elsewhere in his
evidence) that increasing the cut in wind speed for the operation of the

turbine to 8 m/s ... will significantly reduce... the generation revenue of

the wind farm” is overstating the situation.

At para 70 of Mr Worth’s evidence he stated:

Secondly, NZ Windfarms is concerned that PNCC’s proposed 8m/s high amenity
threshold may impact on future repowering of the wind farm with new turbines.
Modern turbines have low cut-in speeds which enable them to capture higher
market prices that tend to prevail when wind speeds are low. If it were determined
that this site is one where a 8m/s high amenity threshold is required to manage
noise effects (noting Mr Halstead and Dr Chiles are strongly of the view this is not
the case) that would impact on future commercial decisions by NZ Windfarms on
repowering the site. From my discussions with near neighbours, the ultimate
preferred outcome for Te Rere Hau is the repowering of the plant with modern
three-bladed turbines. For that reason it is important from my perspective that
when considering the appropriate cut in threshold, a careful analysis against
NZS6808:2010 is undertaken, and that 8 m/s not be imposed due to concerns with
the audible characteristics of the Windflow 500 turbines. [Emphasis added]
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In my opinion, Mr Worth is wrong to suggest the financial viability of
NZWEF is dependent on being able to “capture higher market prices that
tend to prevail when wind speeds are low”. Market prices and wind
speeds are completely independent of each other. The main driving force
for NZWF’s profitability is the direct relationship between hydroelectricity
production and the available water in the hydro schemes. This is reflected
in NZWF’s 30 June 2016 Annual Report where the company noted: !

The increase in output was more than offset by an 11 percent decrease in the
wholesale electricity prices received ... Lower spot electricity prices resulted from
continued surplus capacity, above average hydrology (lake storage levels)
particularly later in the year and sluggish demand in the autumn and winter months
of 2016.

And, similarly in the NZWF 31 December 2016 Interim Report:?

Market prices have been significantly influenced by very high inflows into the
hydro system and very high storage levels in the system along with a significant
drop in power demand from irrigators in a wet year.

There is simply no correlation between the market prices for electricity
and low wind speed as suggested by Mr Worth. There may certainly be
correlation between market prices and water inflows into the hydro storage

lakes.

Perhaps of greater concern is Mr Worth’s comments that “the ultimate
preferred outcome for Te Rere Hau is the repowering of the plant with
modern three-bladed turbines.” The reason why the Panel has been
convened is not to address the possibility of NZWF having turbines of
three blades but to address the noise emitted from the existing Windflow
500-33 turbines considered in the original consent dated 11 February 2005

and the associated Assessment of Environment Effects:

The proposed Te Rere Hau Wind Farm be constructed and operated generally in
accordance with all the information, site plans and drawings accompanying the
application or submitted as additional information. Each turbine shall be located
within a 20m radius of its nominated coordinates as outlined in the Application
(contained on File No: N21/PLN - Plans drawn by Connell Wagner drawing
number 101E, 3A). [Emphasis added]

1 At page 2.
2 At page 4.



15.  Should NZWF choose to change the type of turbine from a Windflow 500-
33 then that should initiate a variation of the consent and be subject to
establishing performance and compliance in the normal way, including any
adverse environmental effects, as if the consent is considered a new
resource consent application. Any bold statement that suggests that three
bladed turbines emit less noise than a two bladed turbine cannot not be
accepted without proper consideration of the suggested turbine type and

the associated emission characteristics.

16. Therefore, for the avoidance of any doubt, | invite the Panel to amend
Condition 1 to specify the turbine type being considered in this hearing

and | propose that Condition 1 be amended:

The proposed Te Rere Hau Wind Farm be constructed and operated generally in
accordance with all the information, site plans and drawings accompanying the
application or submitted as additional information. Each turbine shall be located
within a 20m radius of its nominated coordinates as outlined in the Application
(contained on File No: N21/PLN - Plans drawn by Connell Wagner drawing
number 101E, 3A). Each turbine will be of a type known as a Windflow 500-33 as
described in the Lloyds Register under Design Appraisal Document No. O 16845
and Type Approval Certificate RE 1005 dated 17 September 2010.

Evidence of Tom Evans

17. Inhis evidence Mr Evans, at paragraph 58, referred to Special Audible
Characteristics (SACs):

SACs have been shown to occur in the near field of the WTGs but, to date, have
not been objectively identified at residences.

18.  With respect, this comment is not correct. In Pickering v CCC? Borthwick
J stated:

[48] ... Marshall Day, undertook an assessment of amplitude modulation of the
turbine at Mr Hill's property applying four separate methods on four
separate noise samples, to give a total of 16 results. While the criterion in
NZS 6808 suggests that a penalty may have been warranted for three or
four of these results where the modulation depth was assessed to have
exceeded 5dB ...

3 NZEnvC 237 dated 1 December 2016



[49] These assessments were reviewed by Dr Chiles who noted that three of the
four results which may have warranted a penalty had been assessed under
one of the four methods; specifically the NZS 6808 interim method ...
[Footnotes omitted]

19. Both Marshall Day and Dr Chiles have observed and objectively identified
amplitude modulation (AM) noise at a receiver location for this type of
turbine.

20. Of the two weeks of monitoring undertaken at Gebbies Pass, Marshall Day
and Dr Chiles reported on just four samples to the Court. Both Marshall
Day and Dr Chiles found that 3 of those 4 samples warranted a penalty for
AM noise under the New Zealand Standard for Acoustics — Wind Farm
Noise — NZS6808:2010 (NZS6808).* This is discussed further below.

Table 2: Analysis results (generating time only)

Method Sample 1 Sample 2 Sample 3 Sample 4
1/8/15:1700 - 1708 28/7/15: 0516 -0524  5/8/15:2318-2326 28/7/15: 1934 — 1942

NZS 6808 Interim ~ A>5dB: 18 of 48 (38%) A>5dB:60f48(13%)  A>5dB: 0 of 48 (0%) A>5dB: 14 of 48 (29%)
I0A #1: Time Dag 6 dB; Ay 18 dB Age 4 dB; Az 8B Ao 2 dB; Any 3dB Doy 5 dB; A 8 dB
10A AMWG #2: A>5dB: 0% A>5dB: 0% A>5dB: 0% A>5dB: 0%
frequency Ay 2 dB; A, 3dB Ayp 1dB; Ay, 2 dB B 1dB; A, 2dB Agp 2 dB; Ay, 3 dB
10A AMWG #3: A=5dB: 0% A=5dB: 0% A=5dB: 0% A=5dB: 0%
hybrid B 2 dB; Ay, 4dB Dy 2dB; Ay, 3dB By 1dB; A, 2dB Dy 2 dB; A, 4 dB
Renewable UK A=5dB: <1% A=5dB: <1% A=5dB: 0% A=5dB: 0%

Asg 1 dB; As, 6B Agg 1 dB; Amz 3dB A 0 dB; Ama 1 dB A 1 dB; Ams 4 dB

21. The Marshall Day table above shows that under NZS 6808, for Sample 1,
18 blocks out of 48° have an average peak to trough level for AM noise at
6 dB and the maximum peak to trough level of AM noise at 18dB for the

noise sensitive (receiver) location.

22. InPickering, it then became a subjective ‘game’ as to whether other
methods of determining the extent of AM noise could be applied to
mitigate the effects on Windflow when NZS6808 failed to protect it from
non-compliance with its operating conditions. | will address this further

point in greater detail below; but I note that neither the 10A methods 2 and

4 Marshall Day letter to Geoff Henderson, Windflow, dated 23 October 2015 for Pickering, at page 2.
5 A block is resultant output of 100 processed data points where the data point has been, or should have
been, recorded at 100ms Leqg.



3 (noted in the above table as being AMWG #2 & AMWGH#3) are not

suitable for a turbines rotating at speeds greater than 29.5 rpm.5

23. Itis acknowledged that there will be a vast amount of data gathered in any
compliance monitoring. The data will be gathered faster than can be
manually analysed. Again, with respect, | do not agree with Mr Evans’
comments in para 59 that he “... do[es] not consider that there is a need for
ongoing ‘live’ or real-time monitoring of windfarm noise.” The reasons

why | do not agree with Mr Evans are:

a.  To carry out noise assessment and the potential for adverse effects or
nuisance, it is critical that the actual physical causes of those effects
be recorded. This is fundamental to any competent assessment as
nuisance and annoyance are human perceptions and cannot be

measured by a machine.

b.  To effectively carry out noise monitoring, all noise will need to be
manually listened to rule out extraneous noise. Over time this is too
time consuming. As such, noise emissions from wind farms should
to be recorded to allow future assessment against those times of day

or night when it is claimed adverse effects or nuisance occurs.’

c.  Anautomated process would be highly desirable with any
“positives” being archived for later manual analysis and then either
accepted or else rejected as false. Similarly, should any complaint
be received by the Council which is not generated from the
automated process, the corresponding sample may then be
independently analysed. It is acknowledged that this type of AM
noise analysis is in its infancy. Any system developed should be
referenced to a management programme or process under ISO 14001

Environmental Management Systems.

6 Assuming a standard three bladed turbine or 44.4 rpm for a two bladed turbine.
7 In terms of 6808 this is prescribed as 10 minute continuous recording.



d.  Archived recordings will allow the independent review of the noise
effects. As such, acoustic consultants would no longer be an
important part of the analysis and enforcement process. Indeed,
much of the work previously undertaken by acoustical consultants
could, in the future, be undertaken by properly trained Council staff
(as B.3.1 of NZS6808 supports) at a considerable cost saving for the
Council and NZWF. The role of expensive acoustical consultants

could be then reduced to a typical peer review of Council findings.

Evidence of Stephan Chiles

24. Under Dr Chiles’ heading “Special Audible Characteristics”, and having
acknowledged his obligations as an expert witness, it is my opinion he has
failed in his obligation to the Panel to include and disclose information

known to him that is material to the Panel’s decision-making.

25. At no point in Dr Chiles’ evidence does he refer to one of the primary
objectives of the NZS6808 that:

5.4.1 Wind farms shall be designed so that wind farm sound does not have
special audible characteristics at noise sensitive locations. However, as
special audible characteristics cannot always be predicted, consideration
shall be given to whether there are any special audible characteristics of the
wind farm sound when comparing measured levels with noise limits.
[Emphasis added]

Or that:

B.3.1 Ifa local authority enforcement officer or an acoustics advisor to a local
authority considers that a wind farm creates sound with a clearly audible
amplitude modulation at a noise sensitive location, an adjustment of +5 dB
shall be applied to the wind farm sound level at that location for the wind
conditions under which the modulation occurs. [Emphasis added]

26. In his evidence at para 40 he states that:

... Mr Maassen makes reference to findings of the Environment Court with respect
to the Gebbies Pass wind turbine in Christchurch. | was engaged by the
Christchurch City Council in that matter and am familiar with that area.
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The Gebbies Pass wind farm is a single Windflow 500-33 turbine and was

one of the original ‘set’ of turbines built for Te Rere Hau.®

Over the many years of the disputes relating to noise emitting from these
turbines there have been many points and counter points made by experts
including Dr Chiles and Marshall Day. The Council has been misinformed
about the noise these turbines have emitted right from the beginning. At
one point the Environment Court had cause to find that the noise
predictions used for Te Rere Hau, and based on the Gebbies Pass turbine,

were “wildly incorrect”. A finding repeated in the High Court.’

The High Court also observed: 1°

In addition, the turbines were in fact generating SACs audible at 50m from source
... there remains an unresolved question around whether the SACs are in fact
audible at points further afield. [Emphasis added]

As mentioned above, both Marshall Day and Dr Chiles have recorded and
reported to the Court in Pickering that SACs, specifically AM noise, is
present at a noise sensitive (receiver) location at Gebbies Pass. Dr Chiles
may assert that there were only a few occurrences where AM noise was
identified, but the Panel should know that there were over 2000 samples
recorded, each of 10 minutes. Of those 2000 samples only four samples
were reviewed for AM noise and reported as evidence in Pickering by Dr
Chiles and Marshall Day.

Her Honour Borthwick J’s finding was that there were “three or four of
these results where the modulation depth was assessed to have exceeded 5
dB”.

8 As a result of a catastrophic failure of the Gebbies Pass turbine on 10 March 2005 Windflow rebuilt the
Gebbies Pass turbine “...with parts which have already been made for the first production run of six (now
five) turbines ...” for Te Rere Hau. Press release by Windflow’s CEO Geoff Henderson dated 4 April

2005.

® New Zealand Windfarms Limited v Palmerston North City Council [2013] NZHC 1504 at 14.
10 Ibid at 15



32.

33.

34.

35.

36.

37.

So, to answer the ponderances of Williams J that“... there remains an
unresolved question around whether the SACs are in fact audible at points
further afield”'* AM noise is, as a matter of fact, audible at points further
afield (more than 50 metres) and is audible at noise sensitive (receiver)

locations.

It would be unsustainable for Dr Chiles, Marshall Day, and NZWF to
argue that the physics of such AM noise changes between the North and
South Islands and that the evidence presented to the Court in Pickering by
Dr Chiles and Marshall Day is not relevant to this matter. The evidence is

highly relevant and material to the Panel’s decision-making.

Applying clause B.3.1 above, where the AM noise is present, a mandatory
“adjustment of +5 dB shall be applied to the wind farm sound level at that
location for the wind conditions under which the modulation occurs”. This

is not discretionary.

Further, if such AM noise is present at a noise sensitive (receiver) location
then the windfarm has breached clause 5.4.1 and failed in its primary
obligation to design the wind farm so that it does not have special audible

characteristics at noise sensitive (receiver) locations.

Both Dr Chiles and Marshall Day know that the Windflow 500-33 turbine
produces AM noise at a noise sensitive (receiver) location and both know
that there is a mandatory +5dB penalty that applies when such AM noise

occurs.

Dr Chiles, in his evidence is, in my view, simply attempting to misdirect
the attention of the Panel to irrelevant matters. At para 51 of his evidence
Dr Chiles says “NZS 6808 requires SAC adjustments to only be made to
individual sound level samples that are found to have SACs.” This is, of
course, incorrect. NZS6808 makes it mandatory that a +5dB penalty be

applied to the wind farm sound level at the noise sensitive (receiver)

1 Ibid at 28.
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location for the wind conditions under which the amplitude modulation

occurs.

Thus, under B.3.1, the presence of, and the application of the penalty for,

AM noise is purely binary and not discretionary:

If [this] then [that].

If AM noise then +5dB penalty.

Dr Chiles, in his evidence, has omitted this aspect of NZS6808 and sought
only to apply the subjective k22 adjustment primarily focussing on tonality
and has chosen to ignore AM noise which is something all three courts
(involved in this matter) and in Court in Pickering have considered
relevant and central to the issue of the windfarm noise emitted by
Windflow 500-33 turbines. Her Honour Borthwick J stated it this way:*3

[25] Pursuant to s 16 of the Act, every occupier of land and every person
carrying out an activity on it is to adopt the best practicable option to ensure that
the emission of noise from that land does not exceed a reasonable level. The
experts advising the City Council [Dr Chiles] and Windflow [Marshall Day] have
assumed the adverse effect of noise is acceptable provided that the wind turbine
complies with the guideline noise limits in the New Zealand Standard 6808. We
disagreed. Whether the effect of noise below the guideline limits is adverse is
sensitive to the receiving environment in which that noise is experienced ...
[Emphasis added]

At para 49 of his evidence Dr Chiles states that “l do not consider it
appropriate to set noise controls to cater for individuals” and goes on to
compare how one person may be annoyed and another not so. From what
I understand of Dr Chiles’ training he is not qualified make such
observations. Clinically he is not qualified to determine if the person
being annoyed is acutely aware of the noise or the person less sensitive to
the noise is deaf to it. Dr Chiles implies that anyone sensitive to noise, by
the very nature of his evidence, is an ‘outlier’ and that that person’s

sensitivities be dismissed. This is demonstrably wrong.

12 in B.4 of the NZS6808
13 Ibid at note 3
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NZS6808:2010 suggests a measurement technique of 5 dB (peak to
trough) for AM noise.!* However, as Borthwick J found, NZS6808 is only
a “guide”. The accepted best practise is to adopt the conservative peak to
trough of 3 dB for AM noise as the indicator of potential adverse
subjective responses or as a level where the potential for nuisance and / or

annoyance occurs.’®

But, the accepted guideline for AM noise of 3 dB is over a whole
population (urban and rural). Therefore, it can be argued that in quiet,
high amenity, areas this guideline may be excessive. This is because
people sensitive to noise regularly migrate to low noise environments and
others, not so sensitive, can become accustom to low noise. Accordingly,
people sensitive to noise, and those accustomed to low noise
environments, may find that even a 3 dB peak to trough for AM noise

excessive.

With prolonged exposure to AM noise at or above the 3 dB peak to trough
level health issues may be created in people and in communities.

The Council has a statutory duty under the Health Act 1956:

23 General powers and duties of local authorities in respect of public
health

Subject to the provisions of this Act, it shall be the duty of every local
authority to improve, promote, and protect public health within its district,
and for that purpose every local authority is hereby empowered and
directed—

(@)  toappoint all such environmental health officers and other officers
and servants as in its opinion are necessary for the proper discharge
of its duties under this Act:

(b)  to cause inspection of its district to be regularly made for the
purpose of ascertaining if any nuisances, or any conditions likely to
be injurious to health or offensive, exist in the district:

(c) if satisfied that any nuisance, or any condition likely to be injurious
to health or offensive, exists in the district, to cause all proper steps

14 AtB.3.2
15 For example see: Sarah Large et al “The noise characteristics of ‘compliant’ wind farms that adversely
affect its neighbours” Inter Noise 2014, at p 3 stated that “If wind turbine noise modulates regularly by 3dB

or more, at average levels more than 28dB LAeq, it can be deemed 'greater than expected' and considered
unreasonable.
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46.

to be taken to secure the abatement of the nuisance or the removal of
the condition:

(d)  subject to the direction of the Director-General, to enforce within its
district the provisions of all regulations under this Act for the time
being in force in that district;

(e)  to make bylaws under and for the purposes of this Act or any other
Act authorising the making of bylaws for the protection of public
health:

(f)  to furnish from time to time to the medical officer of health such
reports as to diseases, drinking water, and sanitary conditions within
its district as the Director-General or the medical officer of health
may require.

[Emphasis added]

Where:

29 Nuisances defined for purposes of this Act

Without limiting the meaning of the term nuisance, a nuisance shall be
deemed to be created in any of the following cases, that is to say:

(ka) where any noise or vibration occurs in or is emitted from any
building, premises, or land to a degree that is likely to be injurious to
health:

[Emphasis added]

And for the avoidance of doubt?®:

public health means the health of all of—

(@  the people of New Zealand; or
(b)  acommunity or section of such people

Again, Dr Chiles is wrong to differentiate people who may be sensitive to
noise because, regardless of their sensitivity, the Council has a statutory
duty to all people within its authority boundaries and to any community of

people or sections of the community therein affected by noise.

So, if any person, or section of people within the community, situated in a
rural locality, is affected by the industrial noise emitted from a commercial
windfarm, then the Council has the statutory duty to “cause all proper
steps to be taken to secure the abatement of the nuisance”. Where, the

word “abate” means “put an end to” or “cause (a nuisance) to cease”.!’

16 New Zealand Public Health and Disability Act 2000 at s 6.
17 Shorter Oxford Dictionary



47. And again, Dr Chiles is wrong to imply that a nuisance may enure and
remain unabated if only some people, or some of the community, are
affected by, or annoyed by, the noise. The law in New Zealand does not

support any proposition that there may be “collateral damage’.*8

48. There is a plethora scholarly articles supporting Mr Maassen’s and Mr
Auckram’s position that annoyance must be averted. Annoyance is a heath
related problem; particularly where that noise is associated with low
frequency AM noise emitted from wind turbines. An example of the

analysis is where: ¥

van den Berg showed that sound is the most annoying aspect of wind turbines, and
is more of a problem at night. A large proportion (23/39) of respondents from the
turbine group identified turbine noise as a problem and rated it to be extremely
annoying. It should be noted that, in contemporary medicine, annoyance exists as
a precise technical term describing a mental state characterized by distress and
aversion, which if maintained, can lead to a deterioration of health and well-
being. A Swedish study reported that, for respondents who were annoyed by wind
turbine noise, feelings of resignation, violation, strain, and fatigue were
statistically greater than for respondents not annoyed by turbine noise. An attempt
at constructing dose-response relationships between turbine noise level and
annoyance in a European sample suggests that at calculated noise levels of 30-35
dB(A), 10% of the sample was rather or very annoyed at wind turbine sound,
increasing to 20% at 35-40 dB(A) and 25% at 40-43 dB(A). [Emphasis added —
footnotes omitted]

49. Therefore, at say 40dBA?, if 20-25% of the community is affected by
wind turbine noise, under the New Zealand law, the Council must abate
that harm. And, even if it is 10% of the community being adversely
affected, between 30-35 dBA, the Council would not, in my opinion, be
able to maintain any defence for not abating the harm. No community
would permit such health effects to occur with water (such as Havelock
North). There is no argument that good health, general well-being, and
good sleep hygiene may be justifiably compromised by wind farm noise as

Dr Chiles suggests.

18 See my first submission, dated 2 July 2017, at para 30 onwards

19 Daniel Sheppard et al “Evaluating the impact of wind turbine noise on health related quality of life”
(2000) Noise & Health, September-October 2011, Volume 13 at 333

20 Which is the noise level set out is the proposed Condition 5.1. It is acknowledged that the European
metric is Leq and the Council’s proposed Condition 5.1 has a metric of Leo. | strongly disagree with the Lo
metric and recommend the Lio metric as it is closer to the European Leq than Loo, is more conservative than
suggested by the Council, and offers superior environmental protection.



Evidence of Miklin Halstead

50. At paragraph 19 of his evidence Mr Halstead states:

In my opinion any requirements which go beyond what is recommended in
NZS6808:2010 should be regarded with caution, as they may shift the balance
between noise amenity and productivity in ways which are different to what is
normally regarded as reasonable.

51. As mentioned above, the Court in Pickering disagreed with such a
proposition. The Council may go beyond NZS6808 to ensure the
avoidance of the adverse effects of noise emitted by NZWF at noise

sensitive (receiver) locations.

52. At paragraphs 29 and 37 of his evidence Mr Halstead reverts to the
persistent flawed argument that High Amenity should not apply. The same
argument was put forward by Marshall Day in Pickering even though and
the background sound levels were regularly below the accepted floor limit
of most sound recording devices, being below 23 dB. In Pickering the

Court found:#

The [Windflow 500-33] turbine noise is clearly audible above background sound,
even though the level of turbine noise does not exceed the guideline limits in the
New Zealand Standard. The particular character of this noise and its
unpredictability has had an adverse effect on general enjoyment of the properties
and for some disturbed their sleep.

53. The Council is correct to assert that the areas under the Council’s Plan
Change 15 are High Amenity. This was borne out by Council’s own

Hearing Commissioners.?

54. In paragraphs 41 - 49 of his evidence Mr Halstead discusses AM noise. In
my first submission | noted that there are, yet to be published, research
findings that the Institute of Acoustics (I0A) Model 3 or Hybrid Model (or

2L 1bid note 3 at [26]
22 PNCC Proposed Plan Change 15 A-H paras 349-378



AMWSG #3 above) may not be accurate. This now appears to be accepted

by the experts presenting evidence to the Panel.

55. Therefore, | agree with Mr Halstead that NZS6808 interim test should be
used because, in the Marshall Day evidence in Pickering, NZS6808 was

shown to be more conservative than other methods.?

56. However, there are interpretation difficulties with B.3.2 and as proposed

by Mr Halstead. He suggests the condition be worded such that:

If the AM threshold described in NZS6808:2010 B3.2 Interim Test Method are
exceeded on a regular basis, an adjustment of +5 dB shall be applied to the wind
farm sound level at that location for the wind conditions under which the
modulation occurs.

57. The difficulty is the interpretation of the word “regularly” and what metric
is used to establish the amplitude modulation. There is no qualification of
“on a regular basis” under B.3.1 so careful consideration should be given
to what “regularly” means in the context of B.3.2. There are also problems
with the 10A software because there is no independent evidence to confirm
the relevance of the methodologies with the unique nature of the Windflow
500-33 turbines.

58. However, I0A Method 1 is useful as it provides a starting point for the
technical consideration of AM noise. An example from the AM noise at
Gebbies Pass turbine is attached as annexure “B” which has analysed noise
data using the IoA Method 1. | submit that Mr Halstead’s condition be

amended to the following:

If the AM threshold described in NZS6808:2010 B3.2 Interim Test Method are
exceeded exceeds 3 dB in any one (1) block, using the IoA Method 1 with 10
minute samples at 100ms Lq,%* an adjustment of +5 dB shall be applied to the
wind farm sound level at that location for the wind conditions under which the
modulation occurs.

2 As mentioned above the oA Methods 2 & 3 are not designed to be used for any turbines with a blade
pass frequency greater than 1.48Hz and these methods will give false results if used for the Windflow 500-
33 which has a blade pass frequency of between 1.60Hz and 1.70Hz.

24 Leg is the required sampling metric for all loA methods



Conclusion

59. I remind the Panel that the Windflow 500-33 turbine is a chimera. This
turbine type operates differently to nearly all other turbines marketed
today. As I indicated in my submission at para 7, these turbines must
rotate 48-51 rpm and at the same frequency at the national electricity grid
48-51Hz. This is what makes them unique in the wind industry.

60. At low wind speeds the blades are aggressively pitched to obtain
maximum lift from light air. This is when the turbines are noisiest. Itis

justifiable to increase the cut in wind speed to 8 m/s.

61. Both Marshall Day and Dr Chiles have been found to be wrong in the
application of NZS6808 and their interpretation of the SACs at noise
sensitive (receiver) locations by the Court in Pickering. As her honour
Borthwick J stated: 2°

the “[Christchurch City] Council did not appreciate that the New Zealand Standard
[NZS6808] is a guideline and instead relied on [Dr Chiles’] advice that the effect
of the noise below the guideline levels in the Standard is always acceptable. For
these reasons | am satisfied that there are grounds to exercise my discretion and
that it is fair in the circumstances that the Council recompense Mr Pickering for a
share of the costs that he has incurred.”

62. For the reasons set out above it is my opinion that they have omitted

material evidence necessary for the Panel to be fully advised and informed.

63. Similarly, Dr Chiles is wrong in his interpretation of the law as it relates to
the statutory obligation of the Council to ensure the health and well-being

of all people and communities within the Council’s boundaries.

64. Regardless of the noise levels, and regardless of whether the noise emitted
by NZWF complies with NZS6808, the Council has a duty to ensure that
all people have their health protected and those people are protected from
any harm from wind turbine noise as the Court in Pickering has pointed to.

% NZEnvC 237 dated 9 August 2017 at [33]



Outcome

65. I attach annexure “C” with my proposed changes to the Conditions.

Lawrence J Hill this 12th day of September 2017



Great Returns

- Up to 1,896 MWh/year

- Highest production under 50 m tip
height

- Optimised for higher wind speed
sites

Easy Planning

- Low tip heights and visual impact
accelerate the planning process

- Standard trucks and single 80T
crane ease site access

Robust and Durable

- Load-avoiding design copes with
strong, turbulent and high shear
winds

- Certification to IEC 61400 (edition 3)
class 1A assures design integrity

Cost Competitive

- Compact 2-bladed design reduces
transport and construction costs

- Grid-friendly generator simplifies
connection, especially into weak
grids

Long Term Maintainability

- Standard components from
established suppliers assure spares
availability

- Proven performance on high wind
sites demonstrates reliability

- Comprehensive SCADA system for
remote monitoring, control and
optimisation
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Power Curve Windflow - 33/500 1A 7
- WINDFLOW

7
/ WINDFLOW 33/500 1A ../__""-
/ Technical Specifications
Rotor
Mumber of blades 2
Rotor diameter 3z2m
Rotor speed 48-51 rpm
Swapt area BBE m?
Orientation Upwind
10 20 25 30 Regulaticn Full-span pitch control
Wind Spesd, myfs Hub Teetering (pitch coupled)
Blade material Wood epoxy composite
Hydraulic System
Yawing 1.3%/secand or 2.0%secand,
geared motar
Pitch actuation Linear actuation
AEP - Windflow 33/500 1A Braking Fail-safe calliper
L 2000 Torque limiting Radial piston pump
i L~
% / Gearbox
1,500 Type Planetary/parallal with torque
§ 7 limiting system
& 1,000 Generator
Type Synchronous, directly on-line
Naminal power 500 kW
F 500 Valtage 415 %
g Frequency 50 Hz/60 Hz
g Tower
7.0 7.5 B.O B5 9.0 9.5 100 Type Tubular
Annual Mean Wind Speed, my's
Tower Hub Tip Mass Class
29 m 30m 46.5 m 15,400 kg 1A
3I9Im 40 m 56.5m 30,100 kg 1A
10 Min Mean  Met 49 m 50 m 66.5m 28,600 kg A
Wind Speed  Power
(m/s) (W) X Controller
2;0 Cut in system Auto synch
41 ic system PLC
w8 —
ae i Nacelle
3‘3 e Mass, including rotar 12,700 kg
9.5 182
10.0 211 Performance
ﬁ ﬁ Maximum power 500 kKW
11.5 308 Low wind cut in 5.5 m/s (steady wind)
ﬁ o Rated power at 13.7 m/s (steady wind)
13.0 396 High Wind cut out 30 mfs
13.5 422
14.0 443
e P-4 Certification
150 474 Type approved 50 Hz - Lloyd's Reaister
155 485 &0 Hz - |
16.0 432 Z = In process
gﬁ &lg Turbine design IEC 61400-1 (edition 3) Class 1A
500 Quality accreditation IS0 5001:2008

g8

Version 1.0 150514

www.windflow.co.nz | Partner of Choice in Mid-Size Wind



IIBII

loA Method 1
Block Depth (dB)

1

2 1.0
3 1.1
4 1.1
5 1.6
6 1.1
7 13
8 1.3
9 15
10 1.4
11 1.7
12 3.2
13 1.9
14 6.9
15 2.6
16 6.6
17 9.0
18 1.8
19 3.0
20 3.0
21 2.3
22 2.3
23 6.3
24 6.0
25 6.9
26 3.2
27 3.8
28 4.2
29 4.8
30 5.1
31 4.2
32 5.9
33 4.1
34 4.5
35 3.5
36 5.2
37 3.6
38 6.8
39 4.8
40 3.1
41 3.1
42 2.3
43 34
44 2.5
45 1.8
46 2.3
47 1.2

48 1.9



” C"

AMENDED SCHEDULE 1 TO ENVIRONMENT CONSENT ORDER
DATED 30 MAY 2005 in ENV W 0039/05 and 0041/05

Additions
Deletions
General
1. The proposed Te Rere Hau Wind Farm must be constructed and operated

generally in accordance with all the information, site plans and drawings
accompanying the application or submitted as additional information, except the
noise predictions accompanying the original application. The relevant noise
standards for the Te Rere Hau windfarm are set out in conditions 4-12 of this
consent. Each turbine shall be located within a 20m radius of its nominated
coordinates as outlined in the Application (contained on File No: N21/PLN —
Plans drawn by Connell Wagner drawing number 101E, 3A). Each turbine will be
of a type known as a Windflow 500-33 as described in the Lloyds Register under
Design Appraisal Document No. O 16845 and Type Approval Certificate RE 1005
dated 17 September 2010.

Advice Note: (a) the ability to alter the specific location of each turbine within a
20m radius is to provide for likely movement related to detailed design layout and
the recommendations made in the Applicant’s ecologist’s report; and (b) non-
reflective finishes shall be used and be maintained in such a manner to prevent
blade glint and to assist in reducing the prominence of the turbines when viewed
from a distance.

Noise (General)
2. Noise from all construction and decommissioning work including (but not limited
to):

(a) site works;

(b)  wind turbine generator (WTG) foundation construction;
()  WTG assembly and placement;

(d) WTG removal,;

(e)  foundation demolition and removal; and

® land reinstatement

shall be measured, assessed and controlled using NZS 6803:1999 Acoustics —
Construction Noise. The noise limits shall be those set out in Table 2 of NZS
6803:1999 for works of a “long term” duration.

3. Noise from all other activities (other than WTG operation and construction
activities) shall not exceed the following limits at or within the boundary of any
land (other than the wind farm site or a road):



7:00am to 10:00pm 50dBA L10o
10:00pm to 7:00am 40dBA L10o and 70dBA Lmax

Sound levels shall be measured in accordance with New Zealand Standard NZS
6801:1999 Acoustics — Measurement of Environmental Sound and assessed in
accordance with NZS 6802:1991 — Assessment of Environmental Sound.

WTG Noise Management

Operating limits

4.

For residences m—eaﬂs%eﬂee—at—the—ﬁme%*s—eeﬂseﬂtﬂv&s—gfmﬁed—eﬂ—qe%%
that are within the Rural Residential Overlay mapped in the Palmerston North

District Plan as notified in Plan Change 15, the wind farm shall operate such that
when measured at the notional boundary of the residences the wind farm noise
does not exceed the greater of:

4.1  35dB(A) Loo and 60 dB(A) Lmax; OR

4.2  The background noise level plus 5 dB(A) Loo.

This condition ey applies twelve menths after the conditions have been amended
pursuant to PNCC’s review under RMA, s 128(1)(c), from 7 pm to 7 am during
evening and nightHme. up to a hub height wind speed of 8 m/s and where the
difference between operational and background noise levels is greater than 8 5
dB(A) in accordance with Section C5.3.1 of NZS 6808:2010, otherwise condition 5

applies.

Subject to condition 4, the wind farm shall operate such that when measured at
the notional boundary of residences, the wind farm noise does not exceed the

greater of:
5.1  40dB(A) Lio and 60dB(A) Lmax; OR

5.2  The background noise level plus 5 dB(A) Lio.

For the purposes of Condition 4 and Condition 5, the background noise level used

to establish noise limits should not be influenced by noise from the Te Rere Hau
Extension or any other wind farm.

Windfarm noise, assessment and measurement

7.

Wind farm noise is to be measured and assessed in accordance with NZS
6808:2010 subject to the specific requirements and set out below that prevail in
the event of conflict:

7.1 Noise levels are to be assessed over the 30m height wind speed range from
5.5m/sto 15.5 m/s;

7.2 The operational and background noise levels are to be continuously

assessed for-the period1-hour-after sunsetto-thour before sunriseonly:




7-3

7.4

7.2.1. Electronic monitoring will record and analyse all noise data;

7.2.2. Where any 10 minute sample breaches the Conditions and an
automatic and electronic “Breach Notice” will be sent to the Council,

NZWF, any resident (or their representative), and to any other
submitter.

7.2.3. The Breach Notice will identify the Condition(s) breached and the
time of that breach(s).

7.2.4. The source data for the Breach Notice will be stored electronically
and will be available for the Council, NZWF, any resident (or their
representative), and to any other submitter for subsequent manual

analysis.

7.2.5. If within 10 working days of the Breach Notice, and upon
examination of the source data, the breach of the Condition(s) is

deemed to be a false positive, being a breach not attributable to the
operation of the wind farm, then that Breach Notice with be
cancelled.

7.2.6. The source code for the electronic monitoring and Breach Notice will
be the published United Kingdom’s Institute of Acoustics (IoA)
version 1.5.1 Method 1

The operational and background noise levels are to be individually assessed
for each of the following wind sectors:

7.3.1. WNW — 270° to 315° relative to true north;

7.3.2. NNW - 315° to 360° relative to true north;

7.3.3. SSE - 135° to 180° relative to true north;

7.3.4. ESE - 90° to 135° relative to true north.

Any data points collected under any of the following circumstances are to
be excluded from the assessment:

7.4.1. Less than 95% of the WTGs are online and available for generation.
That is, more than 5% are offline for maintenance or due to failure;

7.4.2. Less than g of the nearest 10 WTGs to a measurement location are
online and available for generation;

7.4.3. Either T103 or T104 (or both) are not online and available for
generation (for Harrison Hill Road and Ridgeview Road
measurement locations only).

Any WTGs that are not operating, or have been curtailed, as a noise
reduction measure for particular wind conditions shall be considered to be

online and available for generation for those conditions. However which




7:5

7.6

WTGs are not operating and which are curtailed must be reported in the
post compliance assessment under condition 10.6.

At least:

7.5.1. 200 valid data points are to be collected for each WNW and NNW
wind direction sectors; and

7.5.2. 350 valid data points are to be collected cumulatively across the SSE
and ESE wind direction sectors;

unless this is not reasonably practical, at the discretion of PNCC, due to the
wind characteristics of the site.

When noise assessment is being undertaken all turbine output data will be

made available in 50 millisecond intervals in conjunction with the wind data
in Condition 10 including:

7.6.1. Synchronised date and time;

7.6.2. Operating mode;

7.6.3. System Status;

7.6.4. Wind speed at the turbine nacelle;

7.6.5. Wind speed at the turbine nacelle — Mean;

7.6.6. Yaw Angle — Mean;

7.6.7. Nacelle Position;

7.6.8. Rotor Speed — Mean;

7.6.9. Active Power.

The following procedure shall be assessed separately for each wind direction sector

and only for the night time period (1 hour after sunset to 1 hour before sunrise).

8.1

8.2

) a a a a a A

If a tone tha apenalty aecordaneewi and
attributable to-the wind farm is detected in any two-minute period at a
residence, then ghe a penalty shall be applied to the 10-minute data point in
which that period occurs in accordance with NZS 6808 clause B.2. If

multiple tones that attract a penalty are detected for a 10-minute data point,
then the highest penalty shall be applied under NZS 6808 clause B.2;

If average amplitude modulation exceeding 3 dB is detected for any 10-
minute period in accordance with the IoA amplitude modulation metric,

using the Reference Method, or if any one sample is detected within any 10

minute period exceeding an amplitude modulation of 5 dB then a penalty
shall be applied in accordance with NZS 6808:2010 clause B.3.1 te-that1o-




8.3

8.4

8.5

The total penalty for any 10-minute data point shall not exceed 6 dB in

accordance with NZS 6808:2010 clause B.4; [HOVCHOIDCISIS

If Yess 10% or less of the data points within a 1 m/s-wide wind speed bin
attract a penalty, then the 10-minute data points, including penalty, shall be

included in the data for the assessment of the overall noise level;

If more than 10% eemeze of the data points within a 1 m/s-wide wind speed
bin attract a penalty, then the arithmetic average penalty for those penalised
data points shall be determined and applied to the overall measured wind
farm noise level for that wind speed.

For the purposes of any background or operational noise monitoring, all noise data

is to be referenced to 30 m height wind speeds, and 28 m height wind directions,

as measured at the Te Rere Hau Wind Farm western meteorological mast.

Post amendment noise compliance assessment

10.

A compliance noise monitoring report shall be submitted to PNCC within twelve

months of the conditions being amended pursuant to PNCC'’s review under RMA,

s 128(1)(c) that details:

10.1

10.2

The results of the noise monitoring conducted at, as a minimum, the
following 6 locations:

10.1.1. 104 Harrison Hill Road;

10.1.2. 428 Pahiatua-Aokautere Road;

10.1.3. 48 Ridgeview Road;

10.1.4. 38 Ridgeview Road;

10.1.5. 367 Forest Hill Road;

10.1.6. 662 Pahiatua-Aokautere Road.

Alternative representative monitoring locations to those listed in 10.1.1 —
10.1.6 may be used if for any reasons access is not provided to one or more
of the above locations and the alternative location is approved by PNCC. If
an alternative representative monitoring location is to be used the consent
holder shall provide the consent authority with written notice of the
alternative representative location for approval in a technical certification
capacity. The written notice shall contain:

10.2.1. the location of the alternative representative location;

10.2.2.the reason for using the alternative representative location; and




11.

10.3

10.4

10.5

10.6

10.7

10.2.3.a _statement from a suitably qualified and experienced acoustic
expert which outlines why the alternative representative location is a
suitable replacement for the site(s) in condition 10.1 to which the
consent holder is unable to obtain unimpeded and safe access.

Objective tonality and amplitude modulation assessments conducted over
the range of wind speeds and wind directions defined in Condition 7.

Where near field tonality assessments are used to support the tonality
assessment at the residence, the near field tonality assessments shall also
consider the wind speeds and wind directions defined in Condition 7.

A conclusion as to the compliance, or otherwise, of the wind farm.

The identification of any mitigation measures required to achieve
compliance (including keeping turbines curtailed or off line) and

10.6.1. Evidence that these measures have been implemented;

10.6.2.Demonstration to the satisfaction of the Council of the steps taken to
ensure that these measures will continue to be implemented during
operation of the windfarm; and

10.6.3.All other information as required by NZS 6808:2010.

If any mitigation measures are identified within the compliance noise
monitoring report, then evidence shall be provided that these measures

have been applied at all times of day, unless justification is provided within
the compliance noise monitoring report as to why the mitigation measures
should be limited to specific times of day

The post-amendment noise compliance assessment is to be independently peer

reviewed by an acoustic expert acceptable to PNCC.

Stage 4

12,

Prior to the installation of any new WTG of the type specified in Condition 1 at the

site beyond the 65 already constructed as at 1 November 2016:

12.1

12.2

12.3

Compliance must have been demonstrated to have been achieved for the 65
installed WTGs at the site in accordance with Conditions 4 to 8, or if an
existing WTG is relocated to an existing vacant site it must be demonstrated
there is compliance after reconfiguration with Conditions 4 to 8;

An acoustic assessment of the proposed additional WTGs must be
submitted to PNCC for approval prior to construction demonstrating that

predicted noise levels for all stages, including the extension, will achieve
compliance with the consent conditions;

The acoustic assessment should, as a minimum:

12.3.1. Provide predicted wind farm noise levels from all WTGs at the site,
including the Extension WTGs. The predictions should be validated




on the basis of measurements taken from the currently installed
WTG’s or Te Rere Hau;

12.3.2.Provide evidence supporting the assumed certified sound power
levels for the WTGs. This should include sound power test data for
the WTGs;

12.3.3.Provide justification as to why the addition of the new WTGs would
not result in Special Audible Characteristics at residences that would
attract a penalty. This should have reference to measurement results
from the currently installed WTGs at Te Rere Hau.

12.4 When installed, the new WTGs must not exceed (allowing for measurement
uncertainty) the sound power levels stated in the acoustic assessment at
12.3. Sound power levels are to be measured and measurement uncertainty
is to be quantified in accordance with IEC 61400-11 Edition 3.

12.5 Following the installation of the additional WTGs, compliance monitoring
should be conducted again to demonstrate compliance with conditions 4-8
and the compliance monitoring report referred to in Condition 10 should be
re-submitted to PNCC.

12.6 Should the additional WTGs be installed in multiple stages, then
compliance monitoring must be undertaken following each stage.

General management and reporting

13.

14.

15.

The consent holder shall submit an annual report for the vear ending 31 December
to the PNCC Environmental Compliance Manager by 28 February the following

year which:

13.1 Identifies all alterations made to turbines during the year which may have
the potential to either increase the noise levels from any WTG, or change /
introduce special audible characteristics from any WTG in an adverse way,
including but not limited to: replacement of gearboxes and / or generators,
replacement of blades, new blade profiles, aaé changes to the isolation
between gearboxes and / or generators, changes to operational and / or

control software, changes to the pitch teetering coupling and / or gimbal
and gimbal bearings, and changes to the turbine structure; and

13.2 Includes a statement from a suitably qualified and experienced acoustic
consultant that identifies, and characterises any of those changes.

The Consent Holder shall maintain the turbines in good condition at all times and
shall undertake appropriate regular servicing in accordance with industry practice.

The Consent Holder shall advise PNCC if there is any material change to the noise
emissions from the WTGs from the emissions existing at the time these conditions
were amended by a review under s 128(1)(c) as a result of wear and tear.



Contact and Complaints Procedure

16.

17.

18.

19.

20.

The Consent Holder shall establish and publicise in the local newspaper a local
telephone number and dedicated website so that members of the public have a
specified point of contact during construction, operation and maintenance of the
wind farm, and are able to be kept regularly informed of particular activities or
events at the wind farm site.

The Consent Holder shall maintain a Complaints Register to record complaints
from the public in respect to adverse off-site environmental impact that may arise
during construction, operation and maintenance of the wind farm. This Register is
to include the name and address of the complainant (if provided), the date and
time of the complaint, the nature of the complaint, wind and weather at the time,
activity occurring on the site at the time, details of whether the complaint was or
was not able to be verified, and any remedial measures undertaken by the Consent
Holder.

A copy of the Complaints Register shall be made available within 5 working days
to PNCC’s Environmental Compliance Manager upon request.

The Consent Holder shall also forward an annual summary of the Complaints
Register for the year ending 31 December to PNCC’s Environmental Compliance
Managers by 30 January the following year.

The report in condition 19 shall assess and consider potential causes for any
complaints about noise and whether they are attributable to changes in noise
emissions from the WTGs.

Review

21.

PNCC may, in accordance with the Resource Management Act 1991, ss 128 and 129
serve notice of its intention to review the conditions of consent relating to noise
emissions and effects of WTGs on 31 May of any calendar year in order to:

21.1 Address environmental effects relating to noise emissions not anticipated
by this consent; and

21.2 To better monitor and manage noise emissions and effects.

Roading and Traffic

22,

Prior to any construction works commencing, the Consent Holder shall submit and
have approved by Council’s Roading Manager, a Traffic Management Plan
including a construction timetable, detailing vehicle movements to and from the
site and which includes consideration of traffic management practices at times that
the Manawatu Gorge Road is closed.

Advice Note: The Plan is to be prepared in accordance with the PNCC Traffic
Management Guidelines (2000) and should provide for safe and practical access
to and from the site during the construction phase of the wind farm.



23.

24.

25.

The Consent Holder shall submit engineering plans for approval by Council’s
Roading Manager, for the required upgrading of North Range Road in accordance
with ARRB Unsealed Roads Manual, Guidelines to Good Practices (August 2000)
or similar standard. Such plans shall include a minimum carriageway width of 4
metres, appropriate passing opportunities and a sealed ingress/egress area at the
intersection of Pahiatua-Aokautere Road for a length of no less than 30 metres to
prevent gravel overspill onto the adjoining carriageway.

The Consent Holder shall compete the roading works required and specified in the
approved engineering plans (condition 23) prior to the commencement of the
construction works on the wind farm.

Following the completion of the required roading upgrade works (Condition 9) the
Consent Holder shall regularly carry out sufficient roading maintenance works to
maintain the length of North Range Road from Pahiatua-Aokautere Road to the
wind farm site to the same standard (or better). The maintenance works are to be
carried out until all construction works for the wind farm have been completed, at
which time the maintenance liability will revert back to the Council.

Ecological

26.

27,

The Consent Holder shall record any birds found killed or injured resulting from
the operation of the wind farm. This record shall include the time, location, date
and species of any birds found dead on the site. This recording should include
coverage of all turbine areas and shall be undertaken as part of the regular duties
of the staff. This recording shall be undertaken from the installation of the first
turbine and continued for a period of five years. Once every 12 months for the
duration of the specified period of recording, the information shall be forwarded
to the Head of Planning, Customer Services Unit, Palmerston North City Council.
A copy of the record is also to be forwarded to the Department of Conservation
Area Office in Palmerston North.

Advice Note: In developing the recording approach it is understood that the
Consent Holder will consult with the Department of Conservation. The Consent
Holder will cooperate with any other party that may want to undertake a
monitoring strategy of bird life. If any dead native bird species are found on the
site, then these birds shall be placed in a freezer as soon as practicable and the
Department of Conservation informed. Where injured birds are found the
Veterinary Department at Massey University should be contacted.

The Consent Holder or its nominated agent shall ensure that there is ongoing pest
control of magpies, rabbit and hare within the application site; and of cats,
possums and mustelids within the QEII covenanted area.

Advice Note: The Consent Holder should contact BHorizons — Regional Council
for advice on appropriate methods of pest control.



Landscaping and Earthworks

28.

29.

30.

31.

32.

33-

The Consent Holder shall submit for approval to Council’s Senior Landscape
Architect detailed landscape contour plans for all cut and fill earthworks. These
plans must identify the disposal sites for fill.

Explanation Note: Approval of these plans is based on the integration of the cut
and fill earthworks that are visually prominent with the surrounding landforms,
and on disposal sites for fill not being in visually prominent locations.

The Consent Holder must ensure that all cut and fill earthworks and disposal of fill
is undertaken in accordance with the approved landscape and contour plans
required by Condition 28.

The BHorizons — Regional Council shall be notified prior to any on-site earthworks
being undertaken to ensure compliance with the relevant regional plan provisions.

The consent holder shall ensure that the proposed development of the access
tracks and rehabilitation of this system after construction is completed (within the
first planting season following each stage of the construction works) including
topsoiling and appropriate hydro-seeding of the same areas around all concrete
foundations flush to all outer edges of the concrete foundations, and the topsoiling
and grassing of the secondary tracks, farm tracks and temporary tracks be
undertaken in accordance with the detail outlined in the application.

The Consent Holder shall submit for approval to Council’s Senior Landscape
Architect a landscape plan detailing proposed landscaping around the site office
buildings and associated outdoor yards to provide visual screening such that the
works integrate the buildings with the site when viewed from the west and south
west of the site.

The Consent Holder shall complete the landscaping works proposed in plans
certified pursuant to Condition 32 within the first planting season after initial
occupation and use of the buildings.



Ballance Radar Station

34.

35-

36.

37-

38.

The Consent Holder shall prepare a report which:

(a) Takes into account the experimental work done by New Zealand Windfarms
Ltd and Airways Corporation of NZ Ltd (Airways) on 10 November 2004 and
involves further experimental work following the installation and operation of
the first turbine situated on the skyline in the line of site of the Ballance Radar
Station.

(b) Identifies and assesses potential and actual adverse effects of the wind farm
development on the operation of Airways’ Ballance Radar Station and any other
navigational sites and facilities which are deemed by Airways to be potentially
affected by the wind farm, as defined at the time the report is prepared.

(c) Includes measures as necessary to avoid, remedy and/or mitigate any such
adverse effects to ensure the safe and efficient operation of the air transport
network other than remove or relocate any turbine which is 500m (or more)
away from the Ballance Radar Station or not in direct line of sight of the flight
path into Palmerston North Airport when viewed from the Ballance Radar
Station.

The report required under Condition 19 shall be prepared by Airways or a company
expert in radar systems and shall be provided to the Head of Planning, Customer
Services Unit, Palmerston North City Council for approval within 6 months from
the date of installation of the first turbine in line of sight of the Ballance Radar
Station.

The Consent Holder shall as a precaution install the first six turbines in such a way
that the towers are either clearly separate or completely aligned radially (ie fully
overlapping) as seen by the Ballance Radar Station.

The Consent Holder shall implement the mitigation measures detailed in the
report prepared in accordance with Condition 34 within 1 month of the report
being provided to the Head of Planning, Customer Services Unit, Palmerston
North City Council. Turbine numbers 1 to 6 may have been installed prior to the
completion of the report in which case the Consent Holder shall not be required to
remove or relocate any of these 6 turbines, unless there is evidence to indicate that
their operation is resulting in actual adverse effects to the safe and efficient
operation of the air transport network and other mitigation measures have not
proved to be affective.

Within 12 months of the date of commencement of this consent and within 3
months of the first, second, fifth and eighth anniversary of the commencement of
this consent, the Palmerston North City Council may, in accordance with sections
128 and 129 of the Resource Management Act 1991, serve notice of its intention to
review the conditions of consent if there is documented evidence that adverse
effects on the safe and efficient operation of the air transport network beyond the
limits contemplated by the granting of this consent have been generated by the
activities on the site, or that the measures implemented to avoid, remedy and/or
mitigate any such adverse effects have not been effective (see Note 1 below).



Note 1: The operation of this consent relies on the adoption of measures to ensure
any adverse effects on the Ballance Radar Station and any other navigational sites
and facilities which are deemed by Airways (as defined at the time the report
required by Condition 34 is prepared) to be potentially affected by the wind farm
are avoided, remedied, and/or mitigated. As the timing of the commissioning of
the entire wind farm is to be progressive, actual effects may not be identified until
some time after the granting of the consent.

Consent has been granted on the basis that the potential effects of the wind farm
on the Ballance Radar Station will be able to be identified and avoided, remedied,
and/or mitigated. In the event that the actual effects differ from those
contemplated by the granting of this consent, adjustments in the conditions to
address such adverse effects could include, amongst other things, a requirement
for the removal of any turbines that are within 500m of the Ballance Radar Station
to ensure that those adverse effects are adequately avoided, remedied or mitigated.

Cultural

39-

40.

If at any time during the site excavations authorised by this Consent potential
historic artefacts or cultural remains or koiwi items are discovered, then all work
shall stop and the Consent Holder shall immediately advise the Palmerston North
City Council’s Head of Planning and Tanenuiarangi Manawatu Inc. The Consent
Holder shall also call its archaeological advisor to the site to verify whether or not
the objects form archaeological evidence. Further excavation work at the site shall
be suspended should Tanenuiarangi Manawatu Inc wish to carry out their
procedures and tikanga for removing taonga. Work at the site shall not
recommence until approval to do so has been given by the Palmerston North City
Council’s Head of Planning.

Advice Note: The Consent Holder is reminded of its obligations under the Historic
Places Act 1993.

In the event that any artefact or any object which may be of Maori or historic
significance is uncovered or disturbed during the course of the earthworks, the
contractor, supervising engineer, or Consent Holder shall immediately cease work
and inform the Palmerston North City Council’s Head of Planning and contact the
New Zealand Historic Places Trust to determine whether an archaeological
authority is required. In the interim the contractor, supervising engineer or
Consent Holder shall secure the site until approval to proceed has been granted. If
an archaeological authority is required, work may only recommence once the
written approval of the New Zealand Historic Places Trust has been obtained and
a copy provided to the Head of Planning.

Where Rangitane o Manawatu have nominated that sites of significance exist in
relation to this site, the Consent Holder shall invite Rangitane o Manawatu as
represented by Tanenuirangi Manawatu Inc, Ngati Hineaute Hapu Authority and
Te Rangimarie Marae to be present at times excavations are being undertaken in
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these nominated sites, in order that they may observe the excavations to identify if
any historical artefacts or cultural remains or koiwi are uncovered.

Note: Any discussion regarding reimbursement for representatives of Rangitane
o Manawatu being present on site is a matter that is between the Applicant and
Rangitane o Manawatu.

This consent shall lapse eight years after the date of commencement, unless the
consent is either given effect to before that lapsing date, or unless the Palmerston
North City Council fixes a longer period pursuant to section 125 of the Resource
Management Act 1991.

Wind Farm Decommissioning
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Within 12 months of the wind farm ceasing to operate all structures associated with
the operation of the wind farm (including all turbine structures, and accessory
buildings) shall be removed completely from the site by the Consent Holder.

Charges
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44.

A monitoring fee of $430.00 (GST inclusive) shall be paid at the time the resource
consent is granted to cover the cost of monitoring compliance with the above
conditions. This fee covers four monitoring visits.

(i)  Afee will be payable by the Consent Holder if any non-compliance with the
conditions of this consent are discovered as a result of monitoring. This fee
is set in accordance with Section 36(1)(c) of the Resource Management Act
1991 and Section 690A of the Local Government Act 1974.

The consent holder shall pay PNCC all actual and reasonable costs pursuant to
RMA, s 36, in relation to any administration, monitoring and inspection relating
to these consents, and charges fixed by regulation.




