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IMPORTANT NOTICE AND DISCLAIMER

1. This document is intended for the sole use of the Client as detailed on the front page of this
document to whom the document is addressed and who has entered into a written agreement
with Garrad Hassan Pacific Pty Ltd issuing this document ("DNV GL"). To the extent permitted by
law, neither DNV GL nor any group company (the "Group") assumes any responsibility whether
in contract, tort including without limitation negligence, or otherwise howsoever, to third parties
(being persons other than the Client), and no company in the Group other than DNV GL shall be
liable for any loss or damage whatsoever suffered by virtue of any act, omission or default
(whether arising by negligence or otherwise) by DNV GL, the Group orany of itsor
their servants, subcontractors or agents. This document must be read in its entirety and is
subject to any assumptions and qualifications expressed therein as well as in any other relevant
communications in connection with it. This document may contain detailed technical data which
is intended for use only by persons possessing requisite expertise in its subject matter.

2. This document is protected by copyright and may only be reproduced and circulated in
accordance with the Document Classification and associated conditions stipulated or referred to
in this document and/or in DNV GL's written agreement with the Client. No part of this document
may be disclosed in any public offering memorandum, prospectus or stock exchange listing,
circular or announcement without the express and prior written consent of DNV GL. A Document
Classification permitting the Client to redistribute this document shall not thereby imply that DNV
GL has any liability to any recipient other than the Client.

3. This document has been produced from information relating to dates and periods referred to in
this document. This document does not imply that any information is not subject to change.
Except and to the extent that checking or verification of information or data is expressly agreed
within the written scope of its services, DNV GL shall not be responsible in any way in connection
with erroneous information or data provided to it by the Client or any third party, or for the
effects of any such erroneous information or data whether or not contained or referred to in this
document.

4. Any wind or energy forecasts estimates or predictions are subject to factors not all of which are
within the scope of the probability and uncertainties contained or referred to in this document
and nothing in this document guarantees any particular wind speed or energy output.

KEY TO DOCUMENT CLASSIFICATION

For disclosure only to named individuals within the Client’s

Strictly Confidential e
organisation.

For disclosure only to individuals directly concerned with the
Private and Confidential : subject matter of the document within the Client’s
organisation.

Commercial in Confidence : Not to be disclosed outside the Client’s organisation.

DNV GL only : Not to be disclosed to non-DNV GL staff

Distribution for information only at the discretion of the Client
(subject to the above Important Notice and Disclaimer and

EliEnts Blscretion the terms of DNV GL's written agreement with the Client).

Available for information only to the general public (subject to

Fiioiished the above Important Notice and Disclaimer).

© 2016 Garrad Hassan Pacific Pty Ltd
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1 EXECUTIVE SUMMARY

This technical note was prepared in response to a request from Environmental Resources Management
Australia Pty Ltd (“the Client” or "ERM") to assist with environmental impact assessments for the Biala
Wind Farm ("BWF") in New South Wales, on behalf of Newtricity who is developing the wind farm. The
work reported here has been prepared as a variation to proposal 170223/PP/01 Issue A draft, dated
22nd August 2013 and is subject to the terms and conditions contained therein.

Garrad Hassan Pacific Pty Ltd, now trading as DNV GL ("DNV GL"), has been asked by the Client to
assess the environmental impact of the BWF at a dwelling ("DA18") that was subject of a Development
Application (DA) on 29 May 2015 and approved by Upper Lachlan Shire Council (Council) on 17 June
2015. Newtricity was made aware of the approval for this dwelling following lodgement of the EIS with
the NSW Department of Planning and Environment (DPE), therefore assessment of impacts on the
dwelling was not included in the EIS. This technical note assesses the environmental impact of the BWF
at DA18, specifically wind farm noise and shadow flicker, and is supplied as an addendum to the
previous impact assessment reports by DNV GL that are included in the publicly exhibited EIS for the
BWF.

DNV GL has previously assessed the wind farm noise and shadow flicker in reports submitted as part of
the BWF EIS [1, 2]. The wind farm characteristics, applicable assessment requirements, assessment
methodology, modelling inputs, assumptions, caveats and limitations contained in these reports also
apply to the assessment reported in this technical note, unless otherwise stated.

Based on the assessment reported here, it is predicted that the Biala Wind Farm will comply with the
required wind farm operational noise limits at house DA18.

As part of the shadow flicker assessment, it is necessary to make an assumption regarding the
maximum length of a shadow cast by a wind turbine that is likely to cause annoyance due to shadow
flicker. As discussed in [2] DNV GL has assumed a maximum shadow length equivalent to the more
conservative of two available recommendations for this limit [7, 8], and as a result a maximum rotor
shadow length of 1500 m has been used.

Based on the modelling approach described in [2], which includes the above assumption regarding
maximum rotor shadow length, DNV GL predicts a shadow flicker duration of 0 hours per annum at
dwelling DA18.
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2 SITE DESCRIPTION

The location of house DA18 is contained in Lot 103, DP1174962 and was derived by DNV GL from
documents supplied by ERM [3]. House DA18 is located more than 2 km to the southeast of proposed
turbine locations.

The location given for DA18 in the supplied information was, however, approximate. DNV GL has
therefore estimated the coordinates of the proposed dwelling based on the supplied information as
follows:

House Easting* Northing? Type Status Distance to nearest
1D (m) (m) turbine (m)
DA18 715847 6166184 DA house location  Non-Stakeholder 2119

Notes: 1. Coordinate system is UTM Zone 55H, WGS84 datum

Table 2.1 Approximate coordinates of House DA18 in the vicinity of the Biala Wind Farm.

The houses neighbouring the wind farm (as well as property cadastral lines and turbine exclusion buffers
around the houses) are presented in Figure 2.1 below.
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Figure 2.1 Site layout and neighbouring houses.
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3 WIND FARM NOISE PREDICTIONS

DNV GL has assessed the wind farm noise at house DA18 according to project requirements and the
results are summarised in Table 3.1 to Table 3.3 and Figure 3.1 to Figure 3.3 below.

In the absence of background noise measurements at location DA18, it has been assumed that the wind
farm noise limits derived for the nearest house location where background noise measurements were
carried out (HN12), are also representative of location DA18. It should be noted that as noise predictions
at DA18 do not exceed the lower base noise limit of 35 dB until wind speeds of at least 10 m/s, and are
no more than 1 to 2 dB above the lower limit for higher wind speeds, it is unlikely that the compliance
assessment at DA18 will be sensitive to the selection of assumed background noise levels.

Based on these results, it is predicted that the Biala Wind Farm will comply with the required noise limits
at house DA18, for equivalent wind farm characteristics, assessment methodologies, modelling inputs,
assumptions, caveats and limitations as those specified in the previous noise assessment [1].

As a further check, the wind farm noise for the BWF was also assessed at points on the northern
boundary of Lot 103, DP1174962 and these noise predictions were also below the compliance limits.

Noise compliance limits (dBA)

House Period Hub height wind speed (m/s)

1D

DA18 24 Hour 35 35 37 39 40 42 43 45 46 48 51 53 55 55 55 55 55 55
Day 35 35 37 39 41 43 45 46 48 49 52 54 55 55 a5 55 55 55

Night 35 35 36 38 39 40 42 43 45 47 50 53 55 55 55 55 55 55

Table 3.1 Wind farm noise compliance limits at House DA18.

Wind farm noise predictions (dBA)

House Period Hub height wind speed (m/s)

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

DA18 24 Hour [ 20 26 28 30 32 34 35 36 36 36 37 37 37 37 37 37 37 36
Day 20 26 28 30 32 34 35 36 36 36 37 37 37 37 37 37 37 36

Night 20 26 28 30 32 34 35 36 36 36 37 37 37 37 37 37 37 36

Table 3.2 ~ Wind farm noise predictions at House DA18S.

Wind farm noise compliance level (dBA)

House Period Hub height wind speed (m/s)

D

DA18 24 Hour | -15 =9 -8 -9 -9 -8 -8 -9 -10 -12 -14 -17 -18 ~-18 -18 -18 -18 ~-19
Day -15 =9 -8 -10  -10 -9 -9 -0 -1 -13 -15 -18 ~-18 -18 -18 ~-18 -18 -19

Night g BT <9 -8 -8 -7 -6 -6 =7 -9 -11 -13 -16 -18 ~-18 -18 ~-18 -18 ~-19

Table 3.3 Wind farm noise compliance margin at House DA18.
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Wind Farm Noise Prediction (24 Hour Limit)
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Figure 3.1

Wind farm noise compared to limit for house DA18 (24 Hour).

Wind Farm Noise Prediction (Day Limit)
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Figure 3.2

Wind farm noise compared to limit for house DA18 (Day).
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Figure 3.3

Wind farm noise compared to limit for house DA18 (Night).

DNV GL - Document No. 170223-AUME-T-03, Rev. B , Status: Final - www.dnvgl.com




4 SHADOW FLICKER

DNV GL has assessed the shadow flicker and blade glint at house DA18 using equivalent wind farm
characteristics, assessment methodologies, modelling inputs, assumptions, caveats and limitations as
those specified in the previous shadow flicker and blade glint assessment [2].

As part of the shadow flicker assessment, it is necessary to make an assumption regarding the
maximum length of a shadow cast by a wind turbine that is likely to cause annoyance due to shadow
flicker. The SEARs [5] and Draft NSW Guidelines [6] do not provide any guidance on this parameter. The
UK wind industry considers that 10 rotor diameters is appropriate [7], while the EPHC Draft National
Wind Farm Development Guidelines [8] suggest a distance equivalent to 265 maximum blade chords as
an appropriate limit.

Newtricity has nominated a turbine with a hub height of 110 m and a rotor diameter of 150 m for this
study [4]. DNV GL has therefore assumed a maximum shadow length equivalent to the more
conservative of the two approaches described above, and in this case, a maximum rotor shadow length
of 10 rotor diameters or 1500 m has been used. Under the EPHC Draft National Wind Farm Development
Guidelines, this will be conservative for any turbine with a maximum blade chord of less than
approximately 5.7 m.

Based on the modelling approach described in [2], which includes the above assumption regarding
maximum rotor shadow length, DNV GL predicts a shadow flicker duration of 0 hours per annum at
dwelling DA18. The location of DA18 is shown in Figure 3.4 and Figure 3.5 below.

Blade glint involves the reflection of light from a turbine blade, and can be seen by an observer as a
periodic flash of light coming from the wind turbine. Blade glint is not generally a problem for modern
turbines provided non-reflective coatings are used for the surface of the blades.
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Figure 3.4 Map of the proposed Biala Wind Farm with
theoretical annual shadow flicker duration
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Figure 3.5 Map of the proposed Biala Wind Farm with turbines, dwelling locations and
theoretical annual shadow flicker duration at 6 m above ground level.
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