HEXHAM WIND FAF
MARSHALIZCB,;A“\I a BACKGROUND NOISE MONITC

Rp 003 RO1 20190086 | 8 Octola&25



http://www.marshallday.com

MARSHALL DAY a

Acoustics

Marshall Day Acoustics (Australia) Pty Ltd
ABN: 42 687 698 1¢
10/50 Gipps Street
Collingwood VIC 3066
T:+613 9416 18¢
www.marshallday.com

Project: HEXHAM WIND FARM
Prepared for: Hexham Wind Farm Pty Ltd
Suite 10
19-35 Gertrude Street
Fitzroy VIC 3065
Attention: Rory McManus
Report No.: Rp 003 RO1 20190086
Disclaimer

Reports produced by Marshall Day Acoustics (Auspiaty Ltd are based on a specific scope, conditmd limitations, as agreed
between Marshall Day Acoustics and the Clientrin&gion and/or report(s) prepared by Marshall DagoAstics may not be
sutable for uses other than the specific project. prties other than the Client should use any infation and/or report(s)
without first conferring with Marshall Day Acoustic

The advice given herein is for acoustic purposég 6televant authorities and experts should be ctted with regard
to compliance with regulations or requirements govegiareas other than acoustics.

Copyright

The concepts and information contained in this doeumt are the property of Marshall Day AcousticsstAalia) Pty Ltd.
Useor copying of this document in whole or in part witlidhe written permission of Marshall Day Acousticgistitutes an
infringement of copyright. Information shall not lassigned to a third party without prior consent.

Document Control

Status: Rev: Comments Date: Author: Reviewer:

Complete - Issued to client 8 Oct 2025 L Kemp C Delaire



http://www.marshallday.com

MARSHALL DAY a

Acoustics
TABLE OF CONTENTS
1.0 INTRODUGCTION. ...ttt b e n et ab bbb n e ST
2.0 BACKGROUND NOISE SURVEY & ANALYSIS.METHQD.........cccoeiiiinieieieneeeneseeeeiens 5.
21 MONITONING [OCALIONS. ...t r e nn e e e s 5.
2.2 SUNVEY UESCIIPLION. ...ttt bt e e b eae s n e b se e b e e b e e e e nenrennnene e S ST
2.3 DAL ANAIYSIS. ...ttt e e r b n e nens 1
3.0 SURVEY & ANALYSIS RESULTS ..ottt 1.
4.0 SUMMARY. ...ttt bttt b e b e b st b e b e e b e b e e e st e he e b e ee e s e e b e st e he e bt ebenb e e e e e neeneee 13

APPENDIX ASLOSSARY OF TERMINOLOGY

APPENDIX BVIND TURBINE COORDINATES

APPENDIX GURVEY INSTRUMENTATION

APPENDIX 3ITE WIND SPEED DATA DERIVATION

APPENDIX BEUMMARY OF BACKGROUND NOISE LEVEL DERIVATION

APPENDIX RECEIVER D39 DATA

APPENDIX RECEIVER D205 DATA

APPENDIX HRECEIVER D294 DATA

APPENDIX IRECEIVER D362 DATA

APPENDIX RECEIVER D367 DATA

APPENDIX RECEIVER D413 DATA

APPENDIX IRECEIVER D622 DATA

APPENDIX WIND ROSE

APPENDIX NDOCUMENTATION

Rp 003 RO1 20190086 - Hexham wind farm - Backgrmaisd monitoring.docx 3


http://www.marshallday.com

MARSHALL DAY a

Acoustics

1.0 INTRODUCTION

This report presents the background noise monitgrassessment and results for Hexham Wind
Farm (the wind farm) which is proposed to be depeld by Hexham Wind Farm Pty Ltd (the
proponent).

The background noise monitoring was commissionethbyproponent to characterise the ambient
noise environment at receivers in the vicinity b&twind farm, as specified in the scoping
requirements.

This report documents the survey method and theutessof the background noise monitoring which

would be used to derive noise limigg} e+ ¢+ §Z A]Jv ( Eu[e }% E Thekresdts §fu%oo] v

the measurements would also be referenced during ¢bmpliance monitoring phase of the wind
farm as an indication of potential background noiseels\contributing to the compliance
measurements.

Throughout this report, the term receiver is useddentify any dwelling existing on land in the
vicinity of the wind farm.

Acoustic terminology used throughout this reporpigsented Appendix A.

The coordinates of the 109 wind turbine layout asated with the wind farm are detaildd
Appendix B.

1 Scoping Requirements for Hexham Wind Farm Envimirigffects Statementublished by Minister for Transport
and Planning in September 2024
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2.0 BACKGROUND NOISE SURVEY & ANALYSIS METHOD
The background noise survey and analysis has lmefucted in accordance with the following:

X New Zealand Standard 6808:204¢ousticst Wind farm nois¢NZ$808) as required by
Victorian Government'Blanning Guidelines for Development of Wind Eneagylitiedated
September 2023 (Victorian Guidelifes

X supplementary guidance contained in UK Institutéobustics publicatioA good practice guide
to the application of ETSU-R-97 for the assessam@htating of wind turbine noisgated
May 2013 (UK Institute of Acoustics guidance).

EPA-DTP Publication 30a/ind Energy Facility Turbine Nois€echnical Guidelirdated
20 December 2024 (Technical Guideline) has also teesidered where relevant.

This section of the report presents:

X an overview of the survey method

X details of the selected noise monitoring locations
X asummary of the data analysis procedures.

2.1  Monitoring locations

NZS 6808 provides detailed procedural guidancedoducting background noise monitoring,
including identification of the locations where nitmring is warranted, based on the predicted noise
levels associated with the wind farm, detailedlie £nvironmental noise & vibration assessnent
The noise modelling results demonstrate that pregticnoise levels are between 35 and 40 d® L
for 3 non-stakeholder receivers (D299, D620 andAp88@ accordance with NZS 6808, background
noise monitoring is therefore recommended to be endken at selected receivers.

It is noted that consent to undertake backgroundsgomonitoring was not granted at 2 of the 3 non-
stakeholder receivers where wind turbine noise lewghere predicted higher than 35 dRd-

Considering the location of the 2 receivers whesasent to monitor was not granted, suitable
alternative receivers were not available.

For community engagement purposes, the proponesbakquested that additional, voluntary,
noise monitoring be undertaken at 7 other non-sthkkler receivers at which predicted noise levels
are below 35 dBd However, consent to undertake background noisanitaoing was not granted

at one of these additional receivers.

Based on the above, background noise monitoring egaiged out from 5 June 20 July 2023 at
7 receiverslisted in Table 1 and illustrated in Figure 1.

At each of the receivers where noise monitoring wadertaken, the choice of location relative to
the dwelling was made based on the range of consiitens specified in NZS 6808. The following
specific considerations were factored:

X The noise monitois located on the proposed wind farm side of the dimgj, where applicable.

X The noise monitor is located at least 3.5 m awaynfthe dwelling and any significant vertical
reflecting structures.

x The noise monitor is located as far as practicahftaller vegetation at each dwelling and any
obvious sources of extraneous noise.

2 MDA Report Rp 0020190086Hexham Wind Farnh Environmental noise & vibration assessmeateds October
2025
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Receiver Nearest wind turbine Approximate distance from Direction to nearest wind
nearest wind turbine, m turbine

D39 T25 1,525 Northeast

D205 T72 1,535 South

D294 T2 1,532 East

D362 T43 1,530 West

D367 T83 2,160 Southwest

D413 T39 1,550 Southeast

D&22 T63 1,031 Northwest

Coordinates and photographs for the noise monitgriacations are provided in Appendix F through

Appendix L

Rp 003 RO1 20190086 - Hexham wind farm - Backgrmaisd monitoring.docx
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Figure 1: Monitoring locations relative to the winfarm
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Legend
O Non-stakeholder receiver Predicted noise contour, dB Lag,
©' Stakeholder raaier V162-6.8MW - 149 m HH [RRLK1103]
Project boundary = 30 dB contour
Meteorological mast 35 dB contour
Wind turbine 40 dB contour
45 dB contour
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2.2 Survey description

The background noise survey comprised unattendeditoong over a number of weeks to measure
sound levels for a range of environmental condigioSite wind speeds and local weather conditions
were simultaneously recorded throughout the survalgng with periodic audio samples, to enable
the relationship between background noise leveld aite wind speeds to be assessed.

The key elements of the background noise surveysaramarised in Table 2 below.

Table 2: Summary of key elements of background easirvey

Item Description
Monitoring locations Seven locations as described in Section 2.1 aneéwgip F through Appendix L.
Monitoring period 5 June to 20 July 2023 equating to approximatede6ks at each location.

The duration was chosen to satisfy the guidandd2$ 6808 which indicates the
measurements should be made for a representativegeaof wind speeds and
directions for the site, and that a minimum of 1%hdividual 10-minute
measurements, equivalent to 10 days of monitormgdrmally required to obtain
a satisfactory range.

A 6-week survey period is recommended by the TeethiGuideline.

Sound level meters Class 1 automated sound loggers (most accurate cimg for field usage).

Microphones mounted at approximately 1.5 m aboveugrd level and fitted with
enhanced wind shielding systems based on the desigpmmendations detailed
in the UK Institute of Acoustics guidance.

See equipment specifications and calibration resardAppendix C.

Noise measurement data A-weighted average and statistical sound pressewels.

One-third octave band frequency noise levels and aftauidio sample every
10 minutes to aid the identification of extraneousise influences.

Local wind speed and A weather station was installed beside one of tleése monitoring locations to
rainfall data concurrently record rainfall and wind speeds atmojghone height.

This data was recorded to identify periods wheralageather conditions may
have resulted in excessive extraneous noise abtieophone (i.e. rainfall).

Site wind speed data Hub height wind speeds for correlating backgrounisa levels with site wind
speeds.

Site wind speed data was sourced from the site mast, which extends to a
height of 120 m above ground level (AGL) and &téacat 642090 E, 5779958 N
(MGA2020 zone 54).

Hub height wind speed data4@ m AGL) was provided by the proponent, basec
on analysis using site-specific wind shear calicuiaf as documented in
Appendix D.

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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2.3 Data analysis

The analysis of the survey data has been conduatedcordance with the NZS 6808. This analysis
broadly involves:

x collating the measured noise levels, site wind sjgeand local weather data into a single dataset
x filtering the data set to remove measurement resudiffected by extraneous or atypical noise

x filtering the data for the range of site wind spessid which the turbines are expected to operate
x filtering the data where necessary to account fibe svind directions

x plotting a chart of noise levels versus wind speaad determining the line of best fit to the data.
A summary of the key steps in the analysis of i ds presented in Table 3.

Table 3Background noise data analysis

Process Description

Data collation Time stamps for each source of measurement dataewvewed to clarify start or end
times and measurement time zone.

Measured noise levels, site wind speeds and loealtiaer conditions are then collate:
for each10-minute measurement interval.

Local weather data 10-minute intervals are identified and filtered frotine analysis if rainfall was
filtering identified for any ten-minute measurement interval

Extraneous noise  The measured sound frequencies (one-third octavedsfin each 10-minute interval

filtering are used to identify periods that are significardfjected by bird or insect sounds.
10-minute intervals have been identified, and filtdrésom the analysis, when the
following conditiond are satisfied, as suggested in the Technical Guéde

x the highest A-weighted one-third octave band nd&seel is within 5 dB of the
broadband A-weighted background noise level fot theerval; and

X the identified one-third octave band A-weighted swilevel is greater than a leve
of 20 dB heo

Time periods Consistent with common practice for wind farm noéssessments in Victoria, the
background noise levels have been separately aedlfe the all-time (day and night
combined) and night period.

As such, the data sets are considered for the fatg separate periods:

x  Altime period: no restriction on hours (i.e. datarthg day and night hours
included)

X Night period: 2200 to 0700 hours

8 Giiffin, D., Delaire, C., & Pischedda, P. (204&hods of identifying extraneous noise during ueated noise
measurements20th International Congress of Sound & Vibration

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx


http://www.marshallday.com

MARSHALL DAY a

Acoustics

Process Description

Regression analysi Two datasets are plotted on a chaiftnoise levels versus wind speeds:

x All data points that have been removed from the lys& using the above
processes

x The filtered dataset comprising all retained measuent data

The chart of filtered noise levels versus wind spisareviewed to determine if there
are any distinctive trends or gaps in the data Wtgould warrant separation of the
measurement results into subgroups (e.g. subgrdopgme of day or wind
direction).

A line of best fit is determined for the filteredth and, where applicable, any
subgroups of the filtered data. The line of besisfidetermined usingregression
analysis of the range of noise levels and wind dpe®, where necessary, analysis o
noise levels at individual wind speeds.

In addition to the filtering detailed above, thetdawas filtered at receiver D39 to exclude most of
the day period (080G 1800 hrs on 23 June 202d 0900 - 1800 hrs on 26 and 28 June 2023).
During these times, uncharacteristically high ndésesls were caused by nearby operation of
machinery which was evidenced by review of audingas.

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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3.0 SURVEY & ANALYSIS RESULTS

This section presents a summary of the backgrowisenmeasurement results, analysed in
accordance with the method described in Section 2.3

The tabulated data presented in Table 4 and Talserbmarises the derived background noise levels
for the all-time and night-time periods respectiyel

The background noise levels at receiver D622 algmesented for information due to:
X Survey undertaken while the property was still undevelopment

X Calibration drift between deployment and retrieweds marginally over the requirement of
AS1055:2014.

As such, background noise monitoring is recommertddak repeated at receiver D622 prior to
construction of the Project, once development isnpeted.

The measured background noise levels exhibit variatwhich are consistent with rural areas and
are characterised by lower background noise legtaling the night period. This is particularly
evident during periods of lower wind speeds neangrd level, and consequently lower background
noise levels from wind disturbance or vegetation.

The data in these tables is provided for the keydrgpeeds relevant to the assessment of wind farm
noise. The results for all surveyed wind speedslusirated in the graphical data provided for @ac
receiver in Appendix F to Appendix L.

Table 4 All-time period t background noise levels, dRdb

Location  Hub height wind speed, m/&!
3 4 5 6 7 8 9 10 11 12 13 14 15

D39 42 284 284 289 297 309 323 340 359 379 400 422 444
D205 42 42 333 334 338 345 354 365 377 391 405 420 436
D294 279 282 288 296 30.7 320 335 351 36.8 385 403 420 437

D362 42 295 297 302 311 321 335 350 36.6 384 403 423 443
D367 42 296 298 302 308 316 326 338 352 366 382 39.8 415
D413 42 280 281 284 291 301 313 328 344 36.1 379 398 417

D6221% 275 278 281 286 292 299 306 315 325 336 348 36.0 374

1 DRY02 met mast149 m above ground level at 642090 E, 5779958 GIARD20 zone 54)

Regression lines indicate an increase of backgrowigk levels as hub height wind speed decreases.
Asthis feature is deemed to be an artifact of thgression analysis process due to the large scafter
points at low hub height wind speeds, the regresdines have been truncated at their lowest values.

3 Data at this location is presented for informationly

4 AS1055:2018\cousticst Acousticy Description and measurement of environmental noise

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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Table 5: Night-time periodt background noise levels, dRdh

O}

Location  Hub height wind speed, m/&!
3 4 5 6 7 8 9 10 11 12 13 14 15

D39 2 ag 228 228 236 249 268 29.0 315 343 372 40.0 428
D205 2 ag 269 269 274 283 296 312 330 351 372 394 416
D294 219 219 224 234 248 265 285 306 329 353 37.7 401 423
D362 2 2 239 242 250 264 281 302 325 350 376 403 429
D367 2 g 2 245 247 254 26.6 281 299 320 343 36.7 39.2
D413 2 ag 12 234 236 245 259 278 300 324 350 37.7 404
D6228 2 ag 241 242 246 253 262 274 289 305 322 341 36.0

1 DRY02 met mast149 m above ground level at 642090 E, 5779958 GIARD20 zone 54)

Regression lines indicate an increase of backgrowigk levels as hub height wind speed decreases.
Asthis feature is deemed to be an artifact of thgression analysis process due to the large scafter
points at low hub height wind speeds, the regreadines have been truncated at their lowest values.

3 Data at this location is presented for informationly

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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40 SUMMARY

During the background noise monitoring survey, @@ed atmospheric conditions were measured at
7 locations, one meteorological mast and one logedther station in the vicinity of the proposed
Hexham Wind Farm.

The survey and analysis have been carried out erp#sis of:

X New Zealand Standard 6808:204¢€obusticst The assessment and measurement of sound from
wind turbine generator¢éNZS 6808), as required by Victorian GovernmBitdisning Guidelines
for Development of Wind Energy Facilidesed September 2023

X supplementary guidance contained in UK Institutéobustics publicatioA good practice guide
to the application of ETSU-R-97 for the assessam@htating of wind turbine noisgated
May2013.

x EPA-DTP Publication 30Mnd Energy Facility Turbine Nois€echnical Guidelingated
20 December 2024 (Technical Guideline)

The results of the background survey provide agspntation of the typical noise levels in the
vicinity of the wind farm:

X The collected data have been analysed to derivéxgpazind noise levels in accordance with
NZS5808.

X The derived background noise levels can be uselgtive noise limits.

X The derived background noise levels would be refeeel during the compliance monitoring
phase of the wind farm as an indication of potehbiackground noise levels contributing to the
compliance measurements.

Background noise monitoring is recommended to hmeaged at receiver D622 prior to construction
of the Project, once development is completed.

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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APPENDIX AGLOSSARY OF TERMINOLOGY

The basic quantities used within this document &scribe noise adopt the conventions outlined in
ISO19961:2016Acoustics - Description measurement and assessohentvironmental noise Part 1: Basic
quantities and assessment procedur&scordingly, all frequency weighted sound presdevels are

/E %o E oo . ] oe ~ < ]v §Z%0@ %W S %o & E UE uo A o u puE
frequency weighting are expressed as @BAlternative ways of expressing A-weighted desilselch as dBA
or dB(A) are therefore not used within this report.

Term Definition Abbreviation

A-weighting A set of frequency-dependent sound level adjustnsahiat are  See discussion
used to better represent how humans hear soundsridos are  above this table.
less sensitive to low and very high frequency seund

S}uv 0 A 0 pe]vP v A (E <u VIEAQP
dB L. Alternative ways of expressing A-weighted decibets
dBA or dB(A).

A-weighted 98 centile The A-weighted pressure level that is exceede®® of a Lago
defined measurement period. It is used to descttie
underlying background sound level in the absence sburce of
sound that is being investigated, as well as thensblevel of
steady, or semi steady, sound sources.

Decibel The unit of sound level. dB

Hertz The unit for describing the frequency of a sountkiims of the  Hz
number of cycles per second.

Octave band The interval between one frequency and its doulSleund is -
divided into octave bands for analysis. The typicthve band
centre frequencies are 63 Hz, 125 Hz, 250 Hz, 200kH z,
2 kHz and 4 kHz.

Sound pressure level A measure of the level of sound expressed in dégibe Lp

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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The following table sets out the coordinates of #t@ wind turbine layout of the wind farm as detailed i

the environmental noise & vibration assessment.

Table 6: Turbine coordinates MGA2020 zone 54

Turbine Easting, m  Northing, m Terrain Turbine Easting, m  Northing, m Terrain
elevation, m elevation, m
T1 631,862 5,789,892 140 T56 638,761 5,779,376 130
T2 632,189 5,788,567 140 T57 639,187 5,786,346 130
T3 632,249 5,790,102 140 T58 639,196 5,787,069 130
T4 632,896 5,788,310 140 T59 639,225 5,788,415 130
T5 632,492 5,789,014 140 T60 639,284 5,791,318 128
T6 632,757 5,793,217 150 T61 639,372 5,781,293 130
T7 632,869 5,789,355 137 T62 639,523 5,790,309 125
T8 632,873 5,790,105 139 T63 639,642 5,780,462 130
T9 633,021 5,792,595 150 T64 639,817 5,792,027 126
T10 633,395 5,792,955 146 T65 639,906 5,786,269 130
T11 633,409 5,790,257 134 T66 639,995 5,787,460 130
T12 633,412 5,788,608 140 T67 639,997 5,788,566 122
T13 633,415 5,790,877 140 T68 640,086 5,780,835 130
T14 633,434 5,791,745 140 T69 640,119 5,789,579 120
T15 633,994 5,788,945 132 T70 640,243 5,792,613 127
T16 634,165 5,791,895 140 T71 640,267 5,790,395 123
T17 634,247 5,789,702 140 T72 640,381 5,793,222 128
T18 634,388 5,791,137 140 T73 640,430 5,791,017 123
T19 634,432 5,792,713 134 T74 640,688 5,784,019 130
T20 634,625 5,790,182 139 T75 640,811 5,785,939 126
T21 635,053 5,790,627 139 T76 640,848 5,780,377 130
T22 635,097 5,791,963 136 T77 640,911 5,788,393 120
T23 635,169 5,786,125 135 T78 640,967 5,781,114 130
T24 635,477 5,791,222 136 T79 641,088 5,790,964 121
T25 635,600 5,785,413 130 T80 641,092 5,787,655 130
T26 635,801 5,786,272 132 T81 641,126 5,786,951 129
T27 635,912 5,791,654 131 T82 641,130 5,792,211 124
T28 635,949 5,786,772 130 T83 641,417 5,786,072 117
T29 636,159 5,793,118 130 T84 641,535 5,781,388 130
T30 636,214 5,792,054 130 T85 641,559 5,791,409 122
T31 636,377 5,785,415 130 T86 641,626 5,792,524 124
T32 636,561 5,793,934 130 T87 641,644 5,783,822 130
T33 636,576 5,786,914 130 T88 641,827 5,782,024 122
T34 636,617 5,792,446 130 T89 641,865 5,780,489 123

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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Turbine Easting, m  Northing, m Terrain Turbine Easting, m  Northing, m Terrain
elevation, m elevation, m

T35 636,699 5,785,879 130 T90 642,134 5,778,497 120
T36 636,733 5,793,295 130 T91 642,235 5,792,609 127
T37 637,019 5,784,553 130 T92 642,252 5,791,766 124
T38 637,377 5,785,295 130 T93 642,500 5,781,366 120
T39 637,537 5,781,504 130 T94 642,854 5,779,642 119
T40 637,841 5,790,833 130 T95 642,812 5,778,390 120
T41 637,825 5,788,915 130 T96 642,769 5,780,627 114
T42 637,831 5,788,114 124 T97 642,917 5,782,371 110
T43 637,866 5,784,612 130 T98 642,987 5,778,816 120
T44 638,029 5,789,662 130 T99 643,011 5,792,556 130
T45 638,032 5,780,797 130 T100 643,104 5,791,828 128
T46 638,224 5,778,462 130 T101 643,093 5,781,585 112
T47 638,334 5,781,749 130 T102 643,169 5,783,075 110
T48 638,525 5,778,891 127 T103 643,378 5,779,806 115
T49 638,542 5,790,877 130 T104 643,517 5,778,880 120
T50 638,554 5,780,139 130 T105 643,623 5,780,292 111
T51 638,922 5,781,056 130 T106 643,666 5,782,434 110
T52 638,753 5,787,932 130 T107 643,741 5,792,131 130
T53 638,209 5,781,257 130 T108 643,636 5,780,873 110
T54 638,840 5,789,732 130 T109 643,815 5,781,428 110
T55 638,959 5,781,972 130

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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APPENDIX CSURVEY INSTRUMENTATION

Table 7: Sound level measurement instrumentatiormsonary

Item Description

Equipment type Automated/unattended integrating sound levels

Make & model 01dB CUBE

Instrumentation class Certified to Class 1 (precision grade) standarésgordance with IEC 6167201

Instrumentation noise floor Less than 20 dB
Time synchronisation Internal GPS clocks
Wind shielding Enhanced wind shielding system based on the desigmmmendations detailed in the

UK Institute of Acoustics guidance. The system cizegpan inner solid primary wind
shield and an outer secondary large diameter holeiwd shield

5 |EC 61672.2019 Electroacousticy Sound level meters, Part 1: Specifications

Rp 003 R0O1 20190086 - Hexham wind farm - Backgmriad monitoring.docx
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Noise monitoring ~ System Unit Microphone Independent Calibration drift? ¥ Measurement Measurement
location serial number serial number calibration datel start date end date

D39 01dB CUBE 10421 260714 13/05/2022 +0.19dB 05/06/2023 20/07/2023
D205 01dB CUBE 10422 224301 12/04/2023 -0.29dB 05/06/2023 20/07/2023
D294 01dB CUBE 10423 207216 05/04/2023 -0.10dB 05/06/2023 20/07/2023
D362 01dB CUBE 10517 161870 12/04/2023 +0.04dB 08/06/2023 20/07/2023
D413 01dB CUBE 11289 292400 22/02/2022 -0.02dB" 05/06/2023 20/07/2023
D367 01dB CUBE 10515 161881 18/01/2023 -0.78dB 05/06/2023 20/07/2023
D622 01dB CUBE 10520 224328 11/01/2023 +1.22dB0! 05/06/2023 20/07/2023

g b~ W N B

Table 9: Wind speed measurement instrumentation

Independent (laboratory) calibration datie be within 2 years of measurement period as pel856:2018
Difference between reference level checks dudagloyment and collection of instruments
Calibration drift should be lower than 1 dB asdfied in AS 1055:2018
Calibration drift based on difference between Bpnent and interim check calibration only as th@twcould not be calibrated during retrieval dueliattery issue
Calibration drift marginally higher than the résument of AS 1055:2018. Background noise levelsisitocation are presented for information only.

Wind speeds

Description

Local wind speeds

Site wind speeds

Vaisala WTX 520 weather station (serial number BQ83) positioned at Receiver D413.

Third party owned and operated system comprising areteorological mast with anemometry up to 120 boge ground level.
Coordinates: 642090 E, 5779958 N (MGA2020 zone 54)

Further information provided in Appendix D.

6 AS1055:201cousticst Acoustics Description and measurement of environmental noise
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APPENDIX CSITE WIND SPEED DATA DERIVATION

This appendix reproduces correspondence providetheyroponent on 22 Augu023documenting the
process used to derive the 149 m AGL wind speeglsnedl to analyse the measured background noisedat

Extrapolation method to estimate the 149m hub héiyind speed was made using wind
analysis software WindPRO. The program allows userstteesize a new dataset at the
desired height based on the measured data loadtithre workspace. A shear matri i
created and contains shear values in several biosithly bins (yearly variation), hour bins
(daily variations) and directions. The final sheeatrix is calculated from Weibull fitted
mean wind speeds in each bin. Wind speed datekentérom the 60,80,100 and, 120m
measured time series.

Rp 003 R0O1 20190086 - Hexham wind farm - Backgraiad monitoring.docx 19
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APPENDIX ESUMMARY OF BACKGROUND NOISE LEVEL DERIVATION

Tablel10: Regression equation coefficientsAll-time period

Regression equation coefficients for background noise equation of best fit

Lago = aX+bx¥+cx+d, where x = windspeed in m/s

Location a b C d R Valid wind speed
range, m/s
D39 -0.0078 0.3303 -2.4727 33.5189 0.46 4-19
D205 -0.0052 0.2330 -1.9446 37.8153 0.32 5-19
D294 -0.0061 0.2286 -1.0994 29.3059 0.48 3-19
D362 -0.0055 0.2466 -1.6857 32.6580 0.49 4-19
D367 -0.0037 0.1850 -1.3135 32.1747 0.45 4-19
D413 -0.0059 0.2618 -1.9581 32.0314 0.52 4-19
D622 -0.0002 0.0569 -0.1329 27.4029 0.44 3-19

1 Data at this location is presented for informationly
Tablell: Regression equation coefficientsNight period

Regression equation coefficients for background noise equation of best fit

Lago = aX+hx+cx+d, where x = windspeed in m/s

Location a b C d R Valid wind speed
range, m/s
D39 -0.0162 0.6395 -5.5123 36.4049 0.76 5-19
D205 -0.0110 0.4552 -4.0431 37.1481 0.65 5-19
D294 -0.0103 0.3778 -2.2300 25.4191 0.67 3-19
D362 -0.0121 0.4933 -4.0146 33.1287 0.76 5-19
D367 -0.0104 0.4680  -4.5648 37.2848 0.76 6-19
D413 -0.0153 0.6323  -6.0350 40.1297 0.73 6-19
D622 -0.0055 0.2698 -2.4214 30.1654 0.76 5-19

1 Data at this location is presented for informationly

O}
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APPENDIX FRECEIVER D39 DATA

F1 Receiver D39 noise monitor
Tablel2:Receiver D39 noise monitor coordinates - MGA 2@28e 54

Location Easting Northing
Dwelling location 635,516 5,784,996
Background noise monitoring location 634153 5,785,000

Table13: Receiver D39 monitor installation photos

Looking North Looking East

Looking South Looking West
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Figure 2: Receiver D39 - dwelling and noise monitaations

Bromfields Road]

Legend

© Non-stakeholder receiver Predicted noise contour, dB Lago
© Stakeholder receiver V162-6.8MW - 149 m HH [RRLK1103]
Project boundary == 30 dB contour
Wind turbine 35 dB contour
Meteorological mast 40 dB contour

Noise monitor location 45 dB contour
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http://www.marshallday.com

MARSHALL DAY

Acoustics

F2

Tablel14: Receiver D33 background noise level analysis summary

Receiver D39 measurement data summary

O}

ltem

All-time period

Night period

Number of data points collected
Number of data points removed

Number of data points for analysis

5,310
2,036
3,274

1,987
831
1,156

Figure 3: Receiver D39 noise level and wind speeetthistory

* Retained SPL, dB Ly, ~ Removed SPL, dB Lo, * Retained wind speed, m/s * Removed wind speed, m/s
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Figure 4: Receiver D39 background noise levetdl-time period
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Figure 5: Receiver D39 background noise leuwdight period
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APPENDIX GRECEIVER D205 DATA

Gl Receiver D205 noise monitor
Tablel5:Receiver D205 noise monitor coordinates - MGA 2@28e 54

Location Easting Northing
Dwelling location 640,481 5,794,744
Background noise monitoring location 640,470 5,794,380

Tablel6: Receiver D205 monitor installation photos

Looking North Looking East

Looking South Looking West
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Figure 6: Receiver D205 - dwelling and noise manitezations

°

Bromfields Road]

Legend

© Non-stakeholder receiver Predicted noise contour, dB Lago
© Stakeholder receiver V162-6.8MW - 149 m HH [RRLK1103]
Project boundary == 30 dB contour
Wind turbine 35 dB contour
Meteorological mast 40 dB contour

Noise monitor location 45 dB contour
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G2 Receiver D205 measurement data summary

Tablel7: Receiver D203 background noise level analysis summary

Item All-time period Night period

Number of data points collected 6,312 2,350
Number of data points removed 1,989 861

Number of data points for analysis 4,323 1,489

Figure 7: Receiver D20Bnoise level and wind speed time history

* Retained SPL, dBL,,, Removed SPL, dB L,,, * Retained wind speed, m/s - Removed wind speed, m/s
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Figure 8: Receiver D205 background noise leweddl-time period

Sound pressure level, dB Lagg

° Removed data © Retained data ==Regression

65

60

55

501

451

401

35

30

251

201

15

0 1 2 3 4 5 6 7 8
Wind speed, m/s

10 11 12 13 14 15 16 17 18 19 20
D205 | All time | 05/06/2023 to 20/07/2023 | Wind data source: DRY02

Figure 9: Receiver D205 background noise lewedsght period
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APPENDIX HRECEIVER D294 DATA

H1  Receiver D294 noise monitor
Tablel8:Receiver D294 noise monitor coordinates - MGA 2@28e 54

Location Easting Northing
Dwelling location 630,677 5,788,818
Background noise monitoring location 630683 5,788833

Table19: Receiver D294 monitor installation photos

Looking North Looking East

Looking South Looking West
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FigurelQ: Receiver D294 - dwelling and noise monitor locais

Bromfields Road]

Legend

© Non-stakeholder receiver Predicted noise contour, dB Lago
© Stakeholder receiver V162-6.8MW - 149 m HH [RRLK1103]
Project boundary == 30 dB contour
Wind turbine 35 dB contour
Meteorological mast 40 dB contour

Noise monitor location 45 dB contour
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Receiver D294 measurement data summary

Table20: Receiver D294 background noise level analysis summary

ltem

All-time period Night period

Number of data points collected 6,339 2,368

Number of data points removed 2,653 1,330

Number of data points for analysis 3,686 1,038

Figurell: Receiver D294 noise level and wind speed time history

* Retained SPL, dB L,q, ~ Removed SPL, dB L.y, * Retained wind speed, m/s * Removed wind speed, m/s
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Figurel2: Receiver D294 background noise levelall-time period
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Figurel3: Receiver D294 background noise levéNight period
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APPENDIX | RECEIVER D362 DATA

11 ReceiveD362 noise monitor
Table21:Receiver D362 noise monitor coordinates - MGA 2@28e 54

Location Easting Northing
Dwelling location 639,380 5,784,803
Background noise monitoring location 639401 5,784825

Table22: Receiver D362 monitor installation photos

Looking North Looking East

Looking South Looking West
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Figurel4: Receiver D362 - dwelling and noise monitor locais
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Legend

© Non-stakeholder receiver Predicted noise contour, dB Lago

©' Stakeholder renaer V162-6.8MW - 149 m HH [RRLK1103]
Project boundary == 30 dB contour
Wind turbine 35 dB contour
Meteorological mast 40 dB contour

Noise monitor location 45 dB contour
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12 Receiver D362 measurement data summary

Table23: Receiver D&2 t background noise level analysis summary

Acoustics a

Item All-time period Night period
Number of data points collected 5,916 2,187
Number of data points removed 1,672 675
Number of data points for analysis 4,244 1,512

Figurel5: Receiver D362 noise level and wind speed time history
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Figurel6: Receiver D362 background noise levelall-time period

Figurel7: Receiver D362 background noise levéNight period

Rp 003 RO1 20190086 - Hexham wind farm - Backgrmaisd monitoring.docx

36



APPENDIX JRECEIVER D367 DATA

J1 Receiver D367 noise monitor
Table24:Receiver D367 noise monitor coordinates - MGA 2@20e 54

Location Easting Northing
Dwelling location 643,362 5,786,992
Background noise monitoring location 643359 5,787004

Table25: Receiver D367 monitor installation photos

Looking North Looking East

Looking South Looking West
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Figurel8: Receiver D367 - dwelling and noise monitor locais
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J2  Receiver D367 measurement data summary

Table26: Receiver D367 background noise level analysis summary

Item All-time period Night period
Number of data points collected 6,321 2,352
Number of data points removed 2,739 1,370
Number of data points for analysis 3,582 982

Figurel9: Receiver D367 noise level and wind speed time history
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Figure20: Receiver D367 background noise levelall-time period

Figure21l: Receiver D367 background noise levéNight period
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APPENDIX KRECEIVER D413 DATA

K1 Receiver D413 noise monitor
Table27:Receiver D413 noise monitor coordinates - MGA 2@20e 54

Location Easting Northing
Dwelling location 636,197 5,782,273
Background noise monitoring location 636202 5,782257

Table28: Receiver D413 monitor installation photos

Looking North Looking East

Looking South Looking West
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Figure22: Receiver D413 - dwelling and noise monitor locais
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K2  Receiver D413 measurement data summary

Table29: Receiver D413 background noise level analysis summary

Item All-time period Night period
Number of data points collected 6,308 2,363
Number of data points removed 2,968 1,522
Number of data points for analysis 3,340 841

Figure23: Receiver D413 noise level and wind speed time history
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Figure24: Receiver D413 background noise levelall-time period

Figure25: Receiver D413 background noise levéNight period
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APPENDIX LRECEIVER D622 DATA

L1 Receiver D622 noise monitor
Table30:ReceiveD226 noise monitor coordinates - MGA 2020 zone 54

Location Easting Northing
Dwelling location 640,002 5,779,485
Background noise monitoring location 640026 5,779,494

Table31 ReceiveiD622 monitor installation photos

Looking North Looking East

Looking South Looking West

Note: Comparison of photos taken at site during ldgment and more recent aerial imagery indicateatta new
extension to the house, adjacent to the noise moriitg location has been constructed since the syrve

Considering the property was still under developméuring the survey, background noise monitoring
recommended to be repeated at this location priordonstruction of the Project, once development is
completed.

is
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Figure26: Receiver D622 - dwelling and noise monitor locats
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L2  Receiver D622 measurement data summary

Table32 Receiver D622 background noise level analysis summary

Item All-time Night period
Number of data points collected 5,780 2,008
Number of data points removed 3,016 1,476
Number of data points for analysis 2,764 532

Figure27: Receiver D622 noise level and wind speed time histoRy

1 Data at this location is presented for informationly
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Figure28: Receiver D622 background noise levelall-time M

1 Data at this location is presented for informationly

Figure29: Receiver D622 background noise levéNight period™

1 Data at this location is presented for informationly
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APPENDIX MVIND ROSE
M1  Wind roset annual average

Bureau of Meteorology Mortlake Racecourse Statigre&r average (October 2019 to October 2024)
Data courtesy of willyweather.com

M2  Wind rose - background noise survey period

Project meteorological mast (5 June2oJuly 2024)
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APPENDIX NDOCUMENTATION

Section 8.2 of NZS 6808 specifies the informatmbe included in a background noise measurement and
assessment report. The information requirements, and gmort section(s) where the information has been
provided, are detailed below.

Table33: NZS 6808 reporting requirements for backgroundsemonitoring

Section 8.3 Reporting requirement Report section
subclause
(E)) Description of the sound monitoring equipment inditug any Section 2.2 and Appendix F
ancillary equipment through Appendix L
(b) The location of sound monitoring positions Section 2.1 and Appendix F
through Appendix L
(©) Description of the anemometry equipment includitgtheight AGL  Section 2.2
of the anemometer
(d) Position of wind speed measurements Section 2.2
(e) Time and duration of monitoring period Section 2.2
® Averaging period for both sound and wind speed meaments Section 2.3
(9) Atmospheric conditions: the wind speed and directad the wind Appendix M. Additionalata
farm position and rainfall shall be recorded available upon request.
(h) Number of data pairs measured (wind speed in mégKground Appendix F through
sound in bo) Appendix L
0) Description of the regression analysis Section 2.2 and Appendix E
0)] Graphical plots showing the data scatter and thgression curves Appendix F through
Appendix L
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