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1 Introduction

SLR Consulting wasgagedy Lal LaWind Farms Nom Co Rtycompletean assessment of the noise emissions
of Lal Lal Windrarm which @mprises of a total of 6¥estasv1363.8MW turbineswith serrated trailing edge
(38 in Yendon and 22 in Elaine).

The objective of the noise assessment was to measure and assess the noise levels from the wind farm in
accordance with the Noise Compliance Test Plan (NCTP) which forms endorsed conditions 24 and 25 of the
Planning Permit refPlanning Permit Nd?L-SP/05/04612 amended 12 April 2022

This report documents the methodology and results of the noise compliance assessment which has been
performed based on noise monitoring conducted between March 2021 and May 2021.

The wind farm iselectrically and mechanically complete and has been released by the market operator to
generate at full power however it has not reached practical completioa.résut for extended periods during

the monitoring the Yendon portion of the wind famot been able to operate at full capacity due to @oving
maintenance and other extensive works on site which has reduced the turbine availability as sied agjrid
outages

The turbines of the Yendon and Elaine portions of the wind farm are separated by duerdrfidthere areno
compliance critical receptor®cated in the intervening landhich would beinfluenced by cumulative noise
from both portions. Owing ta number of extendeturbine outages in the Yendon portipand to avoid further
delay, it has been determined thad reasonable approach the compliance assessment of Lal Lal Wind Farm
would beto consider the Yendon and Elaine portieeparatelyin this instarce.

This report covers the assessment of the Elaine portion of the wind farm.
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2 Conditions of Consent

Conditions22 to 27 of the Lal Lal WindrarmConsentset out therelevantnoiserelated requirements for the
operation of the wind farm.The relevant sectiogsof the Conditions of Consent areproducedbelow.

NOISE LIMITS

22. Construction of the wind energy facility must comply with noise criteria specified in the EPA
Noise Control Guidelines, Construction and Demolition Site Noise, Publication 1254, October
2008 at any dwelling existing on land in the vicinity of the proposed wind energy facility as at
the date of the issue of this permit to the satisfaction of the Minister for Planning.

23. Except as provided below in this condition, the operation of the wind energy facility must
comply with New Zealand Standard 6808:2010, Acoustics — Wind Farm Noise (the Standard)
at any noise sensitive location existing as at 20 March 2017 to the satisfaction of the Minister
for Planning.

In determining compliance, the following requirements apply:

a) The operator must ensure that at any wind speed, wind farm sound levels, determined in
accordance with the Standard at noise sensitive locations (as defined in the Standard) do
not exceed a noise limit of 40dB LA90,10min or background (LA90,10min) plus 5dB,
whichever is greater;

b) Compliance must be assessed separately for all-time and night time. For the purpose of
this requirement, night time is defined as 10.00pm to 7.00am; and

¢) Where special audible characteristics, including tonality, impulsive sound or excessive
amplitude modulation occur, the measured noise level with the identified special audible
characteristics will be modified by applying a penalty of up to + 6 dB L90 in accordance
with section 5.4 of the Standard.

The limits specified in this condition do not apply if an agreement has been entered into with
any landowner waiving the limits. Evidence of the agreement must be provided to the

satisfaction of the responsible authority upon request, and be in a form that applies to the land
for the life of the wind energy facility.
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24,

]
i

NOISE COMPLIANCE ASSESSMENT

Before the development starts, a noise compliance testing plan must be prepared by a suitably

qualified acoustics expert to the satisfaction of the Minister for Planning.

[he noise compliance testing plan must be accompanied by a report from an auditor
accredited under the Environment Protection Aet 1970 with the auditor’s opinion on the

methodology contained in the noise compliance testing plan.

a)

b)

When approved, the noise compliance testing plan will be endorsed by the Minister for
Planning and will then form part of this permit.

The use must be carried out in accordance with the noise compliance testing plan to the
satisfaction of the Minister for Planning.

For the purposes of determining compliance, the following requirements apply:

Acoustic compliance reports shall be prepared by a suitably qualified and experienced
independent acoustic engineer to demonstrate compliance with the noise limits specified
in the Standard.

Noise assessment positions must be located according to the Standard, and shown on a
map.

A final compliance report must be submitted to the Minister for Planning after a 12-
month period following full operation of the facility.

The final compliance report must be accompanied by a report from an auditor accredited
under the Environment Protection Act 1970 with the auditor’s opinion on the
methodology and results contained in the noise compliance testing plan.

Compliance reports must be publicly available and published on the wind farm operator’s
website.

Following facility commissioning, all complaints shall be managed following procedures

set out in the noise complaints management plan.
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a)

b)

NOISE COMPLIANCE ENFORCEMENT

26. For the purposes of complaints evaluation, the following requirements apply:

Post installation sound levels shall, where practical, be measured at the same locations
where the background sound levels were determined (GPS coordinates and a map
showing these locations are to be provided).

If a non-compliance with condition 23 is detected, or an acoustic investigation is required
under the noise complaint investigation and response plan endorsed under condition 26,
an independent assessment report must be prepared by a suitably qualified and
experienced independent acoustic engineer to:

e identify the weather or operational conditions associated with the complaint /
breach.

e analyse the uncertainty and confidence levels in the monitoring, and the steps
taken to reduce uncertainty.

e target assessment to identify the cause and remediation actions.

e submit a remediation plan to the satisfaction of the Minister for Planning
outlining the investigation process, complainant communications, actions and
timelines to resolve the complaint/breach.

e if the complaint is not resolved through the processes outlined above, the
Minister for Planning may request an independent peer review at the cost of the

permit holder and on/off shut down testing to resolve uncertainty.
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¢) Following the initial post-construction reporting process, additional independent
assessment may be requested by the Minister for Planning at any time, where complaints
are received and are considered to reasonably warrant investigation.
d) If investigations indicate special audible characteristics are potentially occurring,
procedures outlined in Appendix B of the Standard should be applied.
27. Before the first wind turbine is commissioned, the permit holder must prepare a Noise

Complaint Investigation and Response Plan to the satisfaction of the Minister for Planning.
The approved plan must be published on the wind farm operator’s website.

The plan shall be designed in accordance with the Australian/New Zealand Standard AS/NZS
10002:2014 — Guidelines for complaint management in organisations and include:

a process of investigation to resolve a complaint.

a requirement that all complaints will be recorded in an incidents register.

how contact details will be communicated to the public.

telephone number and email contact for complaints and queries.

details of the appropriate council contact telephone number and email address

(where available).

a table outlining complaint information for each complaint received, including:

the complainant’s name.

any applicable property reference number if connected to a background
testing location.

the complainant’s address.

a receipt number for each complaint which is to be communicated to the
complainant.
the time. prevailing conditions and description of the complainant’s

concerns including the potential incidence of special audible characteristics.

request.

energy facility.

the processes of investigation (o resolve the complaint.

A report including a reference map of complaint locations, and outlining complaints,
investigation and remediation actions is to be provided on an annual basis to the satisfaction
of the Minister for Planning.

The register and complaints response process shall continue for the duration of the operation
of the wind energy facility and must be made available to the Minister for Planning on

The wind energy facility operator must implement and comply with the Approved Noise
Complaint, Investigation and Response Plan for the duration of the operation of the wind
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3 Noise Monitoring Locations

The subject noise monitoring covered in this report was completed atteeence receptolocationsin Tablel
and areshown inFigurel below.

Tablel Noise Monitoring Locations

Kl1l5aa 5815534 m S 236990m E 1.0 km
H18aa 5818510m S 23320 E 0.7 km
L18aa 5818705m S 237913m E 1.0km

4 PreviousMeasurements

Previousbaselinenoise survey and analysisvas conductedat seven receiver locatioria 2016 and 2014as
detailedin the Marshall DayReport- Lal Lal Wind Farm Background Noise Monitothedi 001 R01 20170649)
(2018 LLWFBNM Report) datetlarch 2018and areshown inFigurel below.

Between July and November 2019 SLR underfagker background monitoring at Location K15aéh the
objective of collecting representative pogerational baseline conditiorfer this location wheran the earlier
2016 and 201monitoring campaigns thdata had been unduly influenced by extraneous noise sourtes
updatedbaseline regressions curf@ this receptorare documented in SLR repddl LaWind Farm Compliance
Baseline Noise Monitoringef: 640.11872R0J).
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Figurel Baseline monitoring locationsréf: LLWFBNM Report
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5 Noise Limit

SLR discovered that the noise limstated inTable 2 of Endorsed Condition 24 and 25 the MDA Reybrtal
Noise Compliance Test Plaf: 003 R03 2017064NCTPand those shown ifable 6 the MDA Repoldal Lal
Wind FarmBackground Noise Monitoringf:001 R01 20170649 (Background Repaminconsistent

With a closereviewas shown in the figure below, it is likely that the numbers were incorrectly transferred from
the Background Report to thRCTPby looking at thered arrows furthermore, somenumbers seem to be
doubled up (sedighlighted. This has been confirmed by Marshall Day Acoustics.

Figure2 Noise Limit- Background Report vs NCTP

Table 2: All-time period (day and night combined) — non-stakeholder wind farm noise limits, dB Lux

Receiver  Site wind speed (m/s) at 93 m AGL at reference mast locations

7 8 9 10 1 12 13 14 15

40( &« 409 434 26 486 512 536

Table 3: Night-time period - non-stakeholder wind farm noise limits, dB Lus

Receiver  Site wind speed (m/s) at 93 m AGL at reference mast locations

Table 6 from Background Monitoring Report Table 2 from Endorsed Compliance Test Plan

It is clear that the limits contained inable 6 the Background Report are technically correct with respect to

NZS6808. The compliance assessment carried out in this subject report will be agalimsitsheontained in
Table 6 the Background Report.

Notwithstanding, the abové should be noted that:
x the NCTP limits are correct for H18aa

x the NCTP limits are approximately 3 dBA too low for L18aa

x dZ E dW ] v[8 ]Jv op o]ulse (JE <idi U Azl z z A V 3 0]*Z }v |

The measured compliance marginsSiaction10 have been assessed against:
x the correct NZS 6808 noise limitsTiable5 through Table8
x the NCTP limits for L18aaTiable9 through Table12.
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6

Noise Measurement Methodology

Environmental noise loggers were installed at #ssessmenipcations and configured in accordance wiitie

Lal Lal Wind Farm Noise Compliance Test (N&TPJlated 23 January 2018 (ref. 003 R03 20170649), which

were endorsed to comply with theondition 24 and 25 of Lal Lal Windfarm Planning Perm8MD5/0461C.

The requirements specified in tiMCTRand correspondent methodologies of this compliance monitoring survey

are summarised in th&able2.

Table2 Summary ofassessment methodology

Test Plan requirements This assessment methodology

Operational noise measurement locations

Themeasurements shall not occur within 3.5 m of a
vertical reflecting surface

The measurements shall occur within 20 m of the
dwelling

The measurements shall occur as close as practically
possible to the location of the background noise
monitoring

The updated background noise monitoring undertaken
location K15aa completed in 20%8s completed in a
position approximately 100 metres to the north of the
residential dwelling. This position was selected to
eliminate extraneous noise influence from household
mechanical plant which had interfered with two previou
attempts to collect laseline data at this receptor.

The compliance monitoring location was consistent wit
the 2019 background monitoring position.

Operational noise measurement procedureg\coustic data

The measurements shall comprise unattended monitor
for the measurement durations defined in Section 4.3 @
the NCTP

Themonitoring was completedverapproximately
8 weeks from9/3/2021 to 8/5/2021.

A-weighting- The process by which noise levels are
corrected to account for the nofinear frequency
response of the human ear.

A-frequency weighting has been measured and used ir]
the assessment

The LA90 noise level shall be determined in conseculti
ten (10) minute intervals synchronised with the interval
commencing on the hour and ea&l@-minute increment
following the start of each hour

Noise loggersvere configured as required.

All noise measurements shall be conducted using low
v}ile (0}}E ~G 11 e« JveSEpMU VS S]]}V
Class 1 standards (highest standard of instrumentation
field measurements) in accordance with IEC 6162013
Electroacoustics Sound levemeters- Part 1:
Specifications

Briel & Kjee2250 Sound Level Meter (SLiMas placed in
the vicinity of the residencegfer to Table3 for
equipment serial numbers

Calibration was completed withBruel & Kjeer Type 4231
Sound Level Calibrator (S/N 30077429)

Theindependent (laboratory) calibration date of the
sound level measurement instrumentation must be
within 2 years of the measurement period, as specified
Section 5.5 of Australian Standard AS 105897
Acousticst Description and measurement of

environnental noiset Part 1: General Procedures

Allacoustic instrumentation had been calibrated by a
NATA accredited laboratory and held current certificatg
of calibration at the time of the monitoring. Details of tk
acoustic instruments used at each reference location a
presented inTable3.
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‘ Test Plan requirements

Microphones shall be fitted with enhanced wind shield
systems (enlarged primary wind shields or secondary
wind shields) designed on the basis of the guidance
contained in the UK Institute of Acoustics publication A
Good Practice Guide to the ApplicationESFSLR-97 for
the Assessment and Rating of Wind Turbine Noise dat
May 2013 (the IOA GPG)

‘ This assessment methodology

B&K2250Sentinelunits were usedvith amicrophone
positionedat approximately 1.5 m above ground level
and fitted with 150 mradiameterG.R.A.S. outdoor
microphone windscreeon the design recommendations
detailed in the UK IOA good practice guide.

Subject to the consent of the residents, two (2) minute
uncompressed audicecordings shall be obtained for
every ten (10) minute interval of the survey. The sampl
rate for audio recordings shall be sufficient to allow
assessment of tonality, if required, across the frequenc
range 165000 Hz

Noise loggers configured as required.

Instantaneous onehird octave band sound pressure
levels (fast response) shall be recorded in 100 ms

intervals to enable an analysis of amplitude modulation
required.

Noise loggers configured as required.

Operational noise measurement proceduresite wind speeds

Site wind speeds shall be collected in ten (10) minute
intervals throughout the noise measurement period. Th
timing of each ten (10) minute interval shall be
synchronised with the interval commencing on the hou
and each 1@ninute increment following thestart of each
hour.

A meteorological mast at Yendomas installed
at-37.63396%,144.053096. The anemometer bf the
meteorological mast collected wind speeadd direction
dataat 93m AGL fothe wholeperiod of thisnoise
compliance survey

This data shall be used to determine the wind speed at
m AGL (the reference wind spebdight) corresponding
to free-field conditions (i.e. free from turbine wake

effects) at the reference mast locations listed in Table 4
Section 3.0 (and any other reference mast locations us
for additional background noise monitoring conducted
prior to commencement of operation of the wind farm).

A meteorological mast at Elaine was installed
at-37.748301°, 143.983628he anemometer 1 of the
meteorological mast collected wind speeadd direction
data at 93m AGL for the whole period of this noise
compliance survey

Wake free wind speed data was derived from the abov!
reference locations by the projects wind engineers
(Aurecon) using an appropriate analytical technigag
outlined inAppendix E.

Wind speeds at 93 m AGL which are determined from
wind speed measurements at heights below 93 m shal
determined using the procedures outlined in the IOA G
Supplementary Guidance Note 4: Wind Shear, or an
alternative method deemed appropriate by thend
engineer responsible for the supply of the data

Not applicable

Operational noise measurement procedureOther data

Local wind speeds

AVaisalaveather station was also installed with each

Rainfall

noise logger to log local wind speeds and rainfall for da
exclusion
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Test Plan requirements ‘ This assessment methodology

Site operational data SCADAperational &power generatiordata collected
during the monitoring period was provided by RES
Australia

Attended observations of SACs Attended subjective listening test observations are
documented inAppendixB

Pagel6 SLRa




Lal Lal Wind Farms Nom Co Pty Limited ACN 625 768 774 SLR Ref N640.11872R04v2.0.docx
Lal Lal Wind FarmElaine October 2023
Postconstruction Noise Assessment

7 Data validity screening

Avalid dataset was obtained by excluding data intenialsaccordance wittNCTP which includéise following
criteria:

x Periods ofocalrain;
X Hub height wind speed exceeding 20 m/s;
X Hub height wind speed below cirt wind speed (3 m/s).

x The measured sound frequencies (ethé@d octave bands) in each df@inute interval are used to identify
periods that are significantly affected by bird or insacise The 10-minute intervaldatais identified as
being potentially influenced by extraneous noigkenboth of the following conditions are satisfied:

x the highest Aweighted onethird octave band noise level is within 5 dB of the broadbard A
weighted background noise level for that interval; and

x the identified onethird octave band Aveighted noise level is greater than a level of 20 d&.L

X when one or more WTGs critical to wind farm noise level at each receatenot operating

7.1 Relevant Turbines

On this last point the full data set was filtered to ensure the compliance dafarseach receptoonlyincluded
periodswhenwind farmnoisewas effectivelyequivalent to a fully operational facilityr his was achieved by:

x Using SCADgower generatiordata collected during the monitoring period to determine which WTGs were
generating power and therefore operating during each interval.

x Checkingto]*3 }( ~"@E o A vhatiswagUdoreach reference receptor locatipto determine if ay
critical turbines were unavailable or operating atypically.relevant turbines were not operating in a
particular 18minute interval, then that interval was flagged as invalid and not included in the compliance
assessment.dZ ~@E o A v3 SuE Jv «_ 0]*3 (JE Z E %S3}E A Aops ]

1. as defined in the NCTP Appen@ix The NCTP technique to screen typizal wind farm operation
ensureghat if any or all of the nomelevant turbines were to not operate during a given measurement
period, the predicted reduction in total noise level would be 0.1 dB or less and would therefore be
inconsequential to the assessment outcom&his relevant turbine screening method shall be referred
to as theNCTRnethod.

2. Using SoundPLAN noise model predicted results to determihe difference between the predicted
noise level with all wind turbines operating and the predicted noise level with only the actual operating
turbines was typically less than 0.5 dBffany or all of the nomelevant turbines were to not operate
during a given measurement period, the reduction in total noise level would be 0.5 dB or less and
would therefore generally be inconsequential to the assessment outcorhes relevant turbine
screening method shall be referred to as th& dBmethod.

TheNCTP methods considered a very conservative approach, and due to the significant number of turbine
outages for rectification and maintenance purposes experienced during the monitoring period, a large amount
of the collected data was deemed invalid.
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The reinterpretation of this requirement via the.BdB methods marginally less conservative, however, given

the large amount of turbine outages and the corresponding lack of robust data sets provide by the NCTP method
detailed above, it is considered appropriate in order to facilitate an assessieat0.5 dB interpretation has

been used on other wind farm projects and utilises the same logic as considered by NZS 6808 in explanatory
note C7.6.3. for owff testing.

Appendix F% E « vie §Z ~E& o A vs SuE Jv »_ (}E Z E(Ev E
tabulated form. Results using both of the methods have been presentesiiction10.1.1and Section10.1.2
respectively.

%o &} E

Table3 Measurement details for each location

Location Period Duration Noise Weather Total No. of

Total No. of valid data points

Logger

Model /
Serial #

Station

Model /
Serial #

monitoring
intervals

analysed

NCTP method

0.5 dBmethod

Klma | 9/3/2021 ~54 days| B&K 2250| Vaisala 7771 (Al Time) | 878(All Time) | 3423(All Time)
to #3011882| N2340038 | 2921 (Night 369 (Night 1033(Night
13/5/2021 Only) Only) Only)

H18aa | 9/3/2021 ~54 days| B&K 2250| Vaisala 7766(All Time) | 810(All Time) | 3538(All Time)
to #3011836| N2430028 | 2856(Night 441 (Night 1706(Night

L18aa | 9/3/2021 | ~54 days| B&K 2250| Vaisala 7766(All Time) | 988(All Time) | 3423(All Time)
to #3006994| J1250018 | 2921(Night 340(Night 1033(Night
13/5/2021 Only) Only) Only)

Figure3 Wind conditions during the survey period
“ G| &
NW NE R
WNW \ ENE
w ',:{é! E
\\”\ Ny "
B 7 >05-15
[]>15-3
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Bl >55-8
Il >8-105
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S
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8 Assessment of Special Audible Characteristics

8.1 Introduction

In general accordance with NCTP an assessment has been undertaken to establish whether the noise emission:
from the wind farm exhibit any special audible characteristics (SACs).

8.2  Special Audible Characteristics

NZ 6808:2010 describes that wind turbines sound levels with special audible characteristics (SACs) shall be
adjusted by arithmetically adding a penalty of up to +6 dB to the measured level to account for the adverse
subjective response likely to be aroudeglsounds containing such characteristics.

dZ } pu vs S ]Joe §Z SW A}luv S§Z 8§ Z ¢ % ] o pl]o Z E § E]-8] U
likely to cause adverse community response at lower sound levels, than sound without such characteristics.
Subjective assessment can be sUffie S Jv eju  JE pueS v o 8§} ee e ¢% ] 0 H] O Z (
that the initial test is subjective, to be followed up by an objective test if required.

The initial subjective evaluation therefore would focus on identifying any distinct noise character from the wind
farm that contained:

1. Clearly audible tones

2. Impulses; and

3. Modulation of sound levels.

Tonesoccur where the sound under consideration has energy concentrated at a certain frequency (pitch), like
a single note on a musical instrument.

Impulsesound, if present, would be heard as banging or thumping noises from the wind farm.

Modulation of sound level (amplitude modulation) is where the sound from the wind farm exhibits a regularly

A EC]JvP o Ao PE 8 E 8Zv 828 Z E 8§ E]*3] }( Zv}Eu o[ Alv 3uE
operation is generally acknowledged as including som]v}E u%0]3n u} po 3]}v u 8} Z+A]
from the blades.

8.3 Subjective Attended Observations

In accordance with Appendix B1 of NZS 6808:2010, subjeattimeded observation®f the wind farm noise

were undertaken at each reference location, as well as a number of intermediary locations, in order to
determine if the noise from the wind farm exhibits any special audible characteristics that may require a penalty
adjustment to beapplied or warrant rectification works.

Each subjective assessment of the wind farm noise was conducted by a professional acoustic engineer (grade
Member of the Australian Acoustical Society), as per the process below:
1. An acoustic engineer listened to the sound at the reference location for a minimum period of 10 minutes;

2. As far as practical, the listening position was the same as the noise logger position used for measurement
} ( §Z -weighted sound pressure levels;
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3. The sounds at the reference location were noted, including any sound from the wind farm and any SACs due
to the wind farm;

4. The local weather and wind conditions at the reference locations during the assessment period were noted
subjectively;

5. Attended observation surveys were completed during deployment and retrieval of the monitoring
equipment as well as during an interim visit and included-titag, nighttime and early morningeriods
and a variety of wind farm operational states under differing meteorological conditions (e.g. wind speed,
wind direction and wind shear)

A summary of thattended subjective listening surveptesisincluded inAppendixD.

8.3.1 Subjective assessment findings

Thelistening surveyotes inAppendixD wind farm noise detail that at some times and survey locations, there
Ae v plJo v ] Ev]o ~"Zuyu_ Z E § EX ]8]}v 0 0]*S V]vP § ¢S
to turbines confirmed that the source of the hum was from turbines. Tdeesaf a spectrogram application on a

handheld device confirmed the frequency of the hum was typically between 280 Hz to 400 Hz and was
dependent upon turbine rotation speed / wind speed.

No other significant SA@sere observed in the listening surveys.

Onthe basiso§Z } « EA H]o ~Zuyu_ Z E 8§ E v ]v JE v
objective assessment for tonality is required.

>\
7,18
N
(7253
N
m

8.3.2 Objective assessment of tonality

For all intervals that were identified in the Valid Data Screening processSgaimn7) the recorded audio
(48kHz, 1éit, 2 min duration per 10 min measurement, WAV format) was analysed using a narrow band tonality
procedure as required by the NCTP, namely:

X International Standard 1ISO 19262017 Acousticsv Description, measurement and assessment of
environmental noisev Part 2: Determination of sound pressure lex81$7 (ISO 1998:2017) where,

x the narrow band method defined in ISO 1982017 Annex Dbjective method for assessing the
audibility of tones in nois& Engineering metho@Annex J) is to be used, which directly references:

x that tonal audibility levels are to be determined in accordance with ISO/PAS 20065A2016tics
Objective method for assessing the audibility of tones in naigengineering MethodISO/PAS
20065:2016).

Intervals that had been screened and identified as-mahd (e.g. affected by rain or excessive insect noise or
AZ]o*3 & o0 A v3 td'e A E V[S }% & S]vPeU A E Vv}3 e+ ee (}E 5}v 0]3C
in the compliance assessmentany case.
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Automated signal processing scripts were used to generate twelve 10 second narrow band spectra for each valid
data interval. Each spectrum had a frequency investigation range between 50 Hz and 1250 Hz with a 2 Hz line
spacing. Using the method describedl80O/PAS 20065:2016 and ISO 122®17, the script determined all
relevant metrics including dominant tone frequency, tonal mean audibility, extended uncertainty and any K
factor penalty. Furthermore, a summary graphic of the narrow band spectrum andemtjfied tones as well

as a coloured spectrogram were stored for each analysed record to assist in identification and confirmation that
the tone was wind farm related and not a false positive from another extraneous source.

Figure4 Example of tonality summary graphic

Narrowband Plot in dB
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All intervals in which a tone of sufficient audibility was identified had the requisite K factor penalty arithmetically
added to the measuredakofor that interval.

The statistical distribution of valid intervals in which tonality was identified and a penalty applied is summarised
in Table4 and example summary graphics for which an interval identified with a significant tone present for
each receptor is included #ppendix B
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Table4d

Receptor

Assessment
Period

K factor penalty

+0dB

+1dB

Tonality penalty statistical distribution of valid intervals

NCTP method

+3dB \+4dB

\+5dB

K15aa Alk-time 95.8% 1.9% 0.8% 0.9% 0.2% 0.2% 0.1%
Night Only 95.1% 2.4% 0.5% 0.5% 0.5% 0.5% 0.3%
L18aa All-time 87.4% 4.4% 3.5% 2.2% 1.7% 0.3% 0.4%
Night Only 78.5% 6.5% 6.5% 5.0% 3.5% 0.0% 0.0%
H18aa Alk-time 94.4% 1.7% 2.2% 1.4% 0.2% 0.0% 0.0%
Night Only 90.0% 2.9% 4.1% 2.5% 0.5% 0.0% 0.0%
0.5 dB method
K15aa Alk-time 83.7% 5.8% 3.9% 3.4% 2.2% 0.7% 0.4%
Night Only 79.4% 5.2% 4.5% 4.5% 4.1% 1.4% 0.9%
L18aa Alk-time 76.9% 6.3% 6.0% 4.6% 4.1% 1.3% 0.8%
Night Only 71.4% 6.5% 7.2% 5.8% 6.2% 1.5% 1.4%
H18aa Alktime 78.3% 5.5% 5.7% 5.1% 4.2% 1.1% 0.1%
Night Only 74.5% 6.4% 6.3% 6.3% 5.3% 1.1% 0.1%
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9 Compliance Assessment

TheNZS 6808:2016xpects a minimum of 10 days of continuous monitoring to be completed and tymcsly

of at leastl,440valid datapointsduringfor analysis As a consequence of the valid data screening pro(&ss
Section7) the number of valid data points wagnerally810 t 990 points for altime periods and 34Qt 440
pointsfor nightonly perioddespite the noise monitoring campaign extending for approximately 60, addyish
represents approximately 11% of the total number of intervals monitored. When the less stringent 0.5 dB
screening method was applied approximately 45%heftotal number of intervals monitored were valid.

In accordance with the planning permit, the data sets are considereiofibr:
x all periods 0000 to 2400 hourgnd
X night periods: 2200 to 0700 hours

The assessment process can be summarised as follows:

1. TheOriginalfull data set (refeFigure5 blue dots) and théilteredvalid data set (refeFigure5 yellow dots)
are plotted against the derived wake free hub height wind spgeaabtain aLAsosound pressure levekersus
wind speed characteristic for each location.

2. A trendline of best fit for thefiltered data set is then determinedsing a cubic polynomidétefer Figure5
yellow line), which represents theind farm+backgroundnoise

3. Thetrend ling from (1) aboveis then corrected to remove the influence of ambient background noise by
logarithmically subtracting thereviously collectedackgroundnoiseregression trend line (refefigureb
blue line) The resulting background corrected trend line representsiirel farm only noisérefer Figureb
green ling. A higher wind speeds where background noise dominates over wind farm noise, and a result
of logarithmic subtraction, the green lineould tend toasymptote to 0 dBAConsequentlywind farm only
noisehas only been calculated for wind speeds whereulied farm +backgroundnoise is more than 1 dB
higher than thebackgroundhoiseregression trend line.

4. Thewind farm only noisérefer Figure5 green line)is then compared with thenoiselimit (refer Figure5
dashed red line) to determine compliance at each receptdrhe resulting difference between them is
referred to as thecompliance margin

Figure5 Example compliancassessment graph

[T@ Excuded | Wind Speed vs L90 -All Time ¥ = -0-004x® + 0.0974x + 1.1734x + 24.206
©  Filtered Compliance Monitoring R?=0.6456
a4 Tonality SAC
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Baseline Background
Backgroundcomected | _ am ==
WTG+Background
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40

L90,dBA

Sound Pressure Level,
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10 Results

As discussed iBection5, as a result of a transcription erréhere is a inconsistencyin the NZ$808 limits
presented in theBackground Report and the planning permit limits contained in the NCTP.

Notwithstanding, the above it should be noted that:

x the limitsin the NCTP are correct for H18aa

X the limitsin the NCTP are approximately 3 dBA too low for L18aa

x TZ E dW ] v[8 ]Jv op o]u]se (}E <ii U Az] z z A Vv *3 0]+Z

This report focusses primarily on the technically cord£85808limits. Theinconsistency onlgffects receptor

v oep

L18aaand this receptor is evaluated against the planning permit limits contained in the NCTP separately in

Section10.2

10.1NZS 6808 noise limit assessment

The data was collecteaksoutlinedin Section6, screened for validitys outlined inrSection7 and evaluated for
SACsas outlined irSection8. The compliance assessment was completed as outlin€aétian 9.

The results of the analysis for screening as per the NCTP method are presebéetian10.1.1
The results of the analysis for screening as pelOtbadBmethod are presented i®&ection10.1.2
10.1.1 NCTP screening method

A summary table showinthe compliance margin is shown iFfable5 and Table6. Refer toAppendix B for
detailed summaries for each site.

Table5 Compliance margin

Hub HeighWind Speed (m/s)

G 10
H18aa 113110391 |78 |75 [94 - - - - - -
K15aa 66 |54 (44 |35 |43 |56 7.6 - - - - -
L18aa 158|143 | 128|111 9.8 | 11.1 - - - - - -

Note: All noise measurements are dB#, L0 minute Cells containing dashes are cases where the compliance measurdidert sufficiently
exceed the background measurement.

Table6 Compliance margint Night Only

Wind Speed (m/s)

9 10
H18aa 10.6 10.5 9.8 8.7 7.4 6.4 9.0 - - - - -
K15aa 8.9 8.3 7.4 6.4 5.2 4.0 2.9 3.4 4.8 6.9 105 | -
L18aa 10.3 10.5 10.7 11.0 12.0 - - - - - - -

Note: All noise measurements are dB#, ILO minute Cells containing dashes are cases where the compliance measurement did not sufficiently
exceed the backgrounsheasurement.
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10.1.2 0.5 dB screening method

A summary table showing the compliance margin is showhaisle7 and Table8. Refer toAppendix C for
detailed summaries for each site.

Table7 Compliance margin

Hub Height Wind Speed (m/s)

H18aa | 14.3 11.8 9.8 8.1 7.6 9.3 - - - - - -

K15aa 7.2 5.7 4.2 2.7 2.6 3.1 4.0 5.7 8.9

L18aa 8.6 7.9 7.9 9.2 - - - - - - - -

Note: All noise measuren:ents are dBAg, 10 minute.Cells containing dashes are cases where the compliance measurement did not sufficiently exceed the background
measurement.

Table8 Compliance margint Night Only

Wind Speedm/s)

9 10
H18aa 13.8 11.8 10.0 8.3 6.8 6.1 9.3 - - - - -
K15aa 10.3 8.6 7.1 5.7 4.4 3.3 25 3.4 5.2 7.8 12.5 -
L18aa 7.7 8.0 8.6 9.9 - - - - - - - -
Note: All noise measurentwents are dBA, L90, 10 miQets containing dashes are cases where the compliance measurement did not sufficiently exceed the background
measurement.
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10.2NCTP noise limit assessment

The inconsistency in the NB808Ilimits presented in theBackground Report and the planning permit limits
contained in the NCTP only affects receptor L18aa and this receptor is evaluated against the planning permit
limits contained in the NCTP.

10.2.1 NCTP screening method

A summary table showing the compliance margin is showrabie9 and Table10.

Table9 Compliance margin

Hub Height Wind Speed (m/s)

9 11 12 13 14
L18aa 158(14.3|12.8|9.1 (6.6 | - - - - - - -

Note: All noise measurements are dB80, 10 minute. Cells containing dashes are cases where the compliance measurement did not sufficiently exceed the background
measurement.

Tablel0 Compliance margint Night Only

Wind Speed (m/s)

9 10 11
L18aa| 10.3 10.5 10.7 9 8.8 - - - - - - -

Note: All noise measurements ad®A, B0, 10 minute.Cells containing dashes are casdwere the background measurement exceeded the compliance measurement.

10.2.2 0.5 dB screening method
A summary table showing the compliance margin is showrablel1andTablel2.

Tablell Compliance margin

Hub Height Wind Speed (m/s)

78 9 il
L18aa 79 |75 |78 |71 |- - - ) ] ] ] )

Note: All noise measurements ad®A, B0, 10 minute.Cells containing dashes azases where the background measurement exceeded the compliance measurement.

Tablel2 Compliance margint Night Only

Wind Speed (m/s)

11 12 13 14
L18aa 6.9 7.2 7.7 6.8 - - - - - - - -

Note: All noise measuremenése dBA, 80, 10 minute. Cells containing dashes are cases where the background measurement exceeded the compliance measurement.
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11 Conclusion

The noise emissions frothe Elaine section dfal LaWind Farm have been assessadaccordance with the
NCTPRwhich were endorsed to comply with the condition 24 and 25 of Lal Lal ¥imd Planning Permit PL
SP/05/0461C

Unattended noise compliance monitoring was undertaken a period of approximately 60 daysetween
9 March2021 to 8 May2021 to at the three reference receiveis15aa, H18aa and L18aa.

During the survey period subjective assessnietening survey were completed and it was observed that at
*Ju 3Jluses v suEA C o0} 3]}veU 3Z E A+ v p ] o \inthgenoi€e emissionZ pu_
from turbines. No othespecial audible characteristiegere observed in the listening surveys.

The collected data was screened to obtain a valid data set by excluding data intervals in accordance with NCTP
to remove periods of local rain, periods of wind outside the operating wind speed range, periods adversely
affected by extraneous insect or frogise,or when one or more WTGs critical to wind farm noise level at each
receptor was not operatingOn this last point the data set wasreenedn two slightly different ways, thBICTP

method, and the slightly less conservati@éb dB methodvhich provdes a higher number of valid data points.

Onthebasiso8Z } « EA pH]o AZpu_ Z E § E v ]v JE v Als8z §z E d
for tonality was completed on the recorded audio samples for all valid intervals, in accordance with
ISO/PAR0065:2016. All intervals in which a tone of sufficient audibility was identified had the requisite K factor
penalty arithmetically added to the measuredohfor that interval.

The NCTP methodcreened valid data setielded lessthan the 1440 points recommended by NZS 6808,
however, the assessment still indicates that all receptors comply with their relevar@@B3hoise criteria and
the planning permit noise limitd.he result infers a minimum margin of compliamtéd18aa, K15aand L18aa
respectivelyof approximately 8 dBA, 3 dBA and 10 d8#all time and 6 dBA, 3 dBA and 10 dBA for night.only

The 0.5 dB method screened valid dataydetded morethan the 1440 points recommended by NZS 6808 and
the assessment still indicates that all receptors comply with their relevant6B@$ noise criteria and the
planning permit noise limits.The result infers a minimum margin of complianceHdBaa K15aaand L18aa
respectivelyof approximately 8 dBA dBA and 8 dB#or all time and 6 dBA, 3 dBA and 8 dBA for night.only

It is clear that these margins asefficienty large (e.g. > 0.5 dB) such that all locatiosild stillindicate a clear
compliance eveif all nonrelevantturbineshad been non functioning for the entisurvey period.

With respect to the differences identified in the noise limits between the NCTP and the Baseline Report (refer
Section5), it is clear that the margin of compliance at L18aa is more than sufficient to account for the
approximate 3 dBA discrepancy caused by the transcription error between the limits in the NCTP and the
Baseline Report for this locatioffhat is to say that the compliance monitoring confirms that the limit presented

in the NCTP are mély an approximate 7 dBA margin as a minimairh18aa
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APPENDIX A

Glossary
Term Description ‘
Z[A]PZS A frequency adjustment whiatepresents how humans hear sounds.
ABL Assessment Background Level. The sifiglee background level representing each assessment period

(day, evening and night). Defined in tReise Policy for Industry

Ambient noise level

The allencompassing sound associated with an environment or area.

Background creep

The incremental increase in background noise levels over time as new developments are built in an aj

dB Decibel
dBA Z[A]PZS ] o
DW The weighted level difference between two rooms, that is, thesiie sound insulation between two space;

Facade affected

A monitoring location which is influenced by facade reflections. Measurements at facades are typicall,
taken at a distance of th away and the measured noise level generally regarded as being +2.5 dB high
§Z v Z(E (] o [X

Free field A monitoring location where the microphone is positioned sufficiently far from nearby surfaces for the
measured data to not be influenced by reflected noise.
Hz Hertz

Impulsive noise

Noise with a high peak of short duration, or sequence of peaks.

Intermittent noise

Noise which varies in level with the change in level being clearly audible

Loo, L1o, etc. Statistical exceedance levels, where LN is the sound pressure level exceeded for N% of a given meag
period.

Lag(or SEL) Sound Exposure Level. This is the constant sound level that has the same amount of energy in one s¢
the original noise event.

LAeq dz zZ [ A]PZs <pu]A o v3 v}]e o A oX /& 1+ (]v e« §Z 5§ C °}
amount of acoustical energy as the corresponding tiragying sound.

LAmax The [ A ]P Zn$aximum sound pressure level of avent.

Term Description

Low frequency Noise containing energy in the low frequency range.

Lror SPL Sound Pressure Level

Lw or SWL Sound Power Level

Noise logger A selfcontained, battery powered item of equipment that is used to measure rleigals over several days

Noise reduction

The difference in sound pressure level between any two areas.

NR noise rating

Single number evaluation of the background noise level in a space. The NR level is typically around §

0}A 8z z [ A]lPz§ v}]e o A oX

Octaveband

A frequencybandwhere the highest frequency is twice the lowest frequency.

Offensive noise

Noise that is considered harmful or which interferes unreasonably with affected receivers.

PNTL

Project Noise Trigger Levels. Target noise levels for a particular noise generating development.

RBL

Rating Background Level. The overall sifiglere background level representing each assessment perios
(day/evening/night) over the whole monitoring period. Defined in @se Policy for Industry

Steady state noise

Noise which remains relatively constant in level over time, as opposed tevi@myegng noise which fluctuate;
over time.

Time weighting

Aluv o Ao ud§ Ee v e § 8} Z( +3[ }@r2spopdd tda 12Borhs timé cohgtantsn
Zo } Aprresponds to a 1 second time constant.

Tonality

Noise containing a prominent frequency.

Transmission loss (or sound
transmission loss or sound
reduction index)

A test which rates the sound transmission properties of a wall, floor or roof construction.
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APPENDIX B

ComplianceAssessment

NCTP methodcreening
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Location K15aa

Location K15aa Iscatedto the south of the Elaine portion of the Lal Lal Wind Farm, approximately 1 km from
the nearest WTG. The monitoring location is showRigure6.

Figure6 Kl5aameasurement location
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The results of the compliance noise monitoring, showing the original data points, filtered data points with a third
orderregression and the noise emission from WTG regression are shdviguire7 and Figure8. Tablel5and
Tablel16 presentsthe summary tables of results for all time and night only periods respectively. Note that noise
limits were extracted from the supplementanagelinenoisemonitoringconducted by SLR (r&40.11872R0%k

v1.]1, dated 16/02/2021).

Figure7 Kl5aacompliance results all time

O  Excluded K15aa - Wind Speed vs L90 - All Time
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Figure8 Kl5aacompliance resultst night only
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Tablel3 Kil5aacompliance resultst all time

Wind speed (m/s) 4 |5 6 |7 8 9 T D S R T S VI (T
Background (baseline), dBA| 30.0 31.5 33.1 34.7 36.3 37.9 39.5 41.0 42.5 44.0 45.4 46.7
Consent limit, dBA 40.0 | 40.0 | 40.0 | 400 | 413 |429 | 445 |46.0 | 475 | 490 |504 |517
Background + WTG, dBA | 350 | 36.3 |37.6 |[387 |39.7 |406 |414 |420 |424 |427 |427 | 426
Corrected WTG noise, dBA | 33.4 | 346 |[356 |365 |371 |373 |[368 |- - - - -
Compliance Margin, dBA 6.6 5.4 4.4 3.5 4.3 5.6 7.6 - - - - -
Table1l4 Kl5aacompliance resultst night only
Wind speed (m/s) 4 5 6 7 8 9 10 11 12 13 14 15
Background (baseline), dBA| 24.3 25.6 27.1 28.7 30.5 325 34.5 36.5 38.5 40.6 42.5 44.4
Consent limit, dBA 40.0 | 400 | 400 | 400 | 400 |400 |400 |415 |435 |456 |475 |49.4
Background + WTG, dBA | 31.9 | 327 |[33.6 |[348 |[362 |[376 |[39.0 |404 |416 |[427 |436 |441
Corrected WTG noise, dBA | 31.1 [ 317 | 326 |336 |348 (360 |[371 |381 |387 |387 [370 |-
Compliance Margin, dBA 8.9 8.3 7.4 6.4 5.2 4.0 2.9 3.4 4.8 6.9 10.5 -
Figure9 Time history of measured LA90,4@inutes at K15aa
LA90,10-minutes versus time
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Location H18aa

Location H18aa is to the nortliest of the Elaine portion of Lal M\find Farm, approximately 600m from the
nearest WTG. The monitoring location is showrrigurel0.

Figurel0 H18aameasurement location
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The results of the compliance noise monitoring, showing the original data points, filtered data points with a third
order regression and the noise emission from WTG regression are shdvgunell and Figurel2. Table15

and Tablel6 presentsthe summary tables of results for all time and night godyiods respectively. Note that
noise limits were extracted from 2018 LLWFBNM Report.

Figurell H18aacompliance results all time
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Tablel5 H18aacompliance resultst all time

Wind speed (m/s)
Background (baseline), dB 28.3 | 29.7 | 31.5 | 33.6 | 35.9 | 38.4| 41.0 | 43.6 46.2 48.6 50.9 52.9

Consent limit, dBA 40.0 | 40.0 | 40.0 | 40.0 | 40.9 | 43.4 | 46.0 | 48.6 51.2 53.6 55.9 57.9
Background + WTG, dBA | 31.5 | 32.7 | 34.2 | 36.0 | 37.9 | 39.7 | 41.5| 43.2 44.5 45.4 45.8 45.6
Corrected WTG noise, dB4 28.7 | 29.7 | 30.9 | 32.2 | 33.4 | 340 | - - - - - -

Compliance Margin, dBA | 11.3 | 10.3 9.1 |78 |75 |94 | - - - - - -

Tablel6 H18aacompliance resultst night only

Wind speed (m/s) 4 5 6 7 8 9 10 11 12 13 14

Background (baseline), dB 24.1 | 25.5 | 27.4 | 29.7 | 32.4 | 35.3 | 38.4 | 41.6 | 44.7 47.7 50.4 52.9

Consent limit, dBA 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.3 | 43.4 | 46.6 | 49.7 52.7 55.4 57.9
Background + WTG, dBA | 30.5 | 31.0 | 32.0 | 33.6 | 35.5 | 37.6 | 39.9 | 42.0 | 44.0 45.6 46.7 47.2
Corrected WTG noise, dB4 29.4 | 29.5 | 30.2 | 31.3 | 32.6 | 33.9 | 344 | - - - - -

Compliance Margin, dBA | 10.6 | 105|198 |87 |74 |64 |90 |- - - - -

Figurel3 Time history of measured LA90,4@inutes at H18aa
LA90,10-minutes versus time
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Location L18aa

Location L18aa is located to norttast of the Elaine portion of Lal Mdind Farm, approximately 1 km from the
nearest WTG. The monitoring location is showRigurel4.

Figureld4 L18aameasurement location
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The results of the compliance noise monitoring, showing the original data points, filtered data points with a third
order regression and the noise emission from WTG regression are shdvgunel5 and Figurel6. Tablel7

and Table18 presentsthe summary tables of results for all time and night only periods respectively. Note that
noise limits were extracted from 2018 LLWFBNM Report.

Figurel5 L18aacompliance results all time

O Excluded L18aa - Wind Speed vs L90 - All Time
o Filtered Compliance Monitoring
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Tablel7 Ll18aacompliance resultstall time

Wind speed (m/s)

Background (baseline), dB| 28.0 | 29.4 | 31.1 | 32.9 | 34.9 | 37.0| 39.1 | 41.2 43.2 45.2 47.0 48.6
Consent limit, dBA 40.0 [ 40.0 | 40.0 | 40.0 | 40.0 | 42.0| 44.1 | 46.2 48.2 50.2 52.0 53.6
Background + WTG, dBA | 29.5 | 30.9 | 32.6 | 34.4 | 36.2 | 37.9 | 39.6 | 41.1 42.3 43.1 435 43.3
Corrected WTG noise, dBA 24.2 | 25.7 | 27.2 | 28.9 | 30.2 | 30.9 | - - - - - -
Compliance Margin, dBA | 15.8 | 14.3 | 12.8 | 11.1| 9.8 | 11.1 | - - - - - -

Table1l8 Ll18aacompliance resultst night only

45 J& 7 s

Wind speed (m/s)

Background (baseline), dB 25.2 | 26.6 | 28.4| 30.3 | 32.5| 34.8| 37.2 39.6 41.9 44.2 46.4 48.3
Consent limit, dBA 40.0 | 40.0| 40.0 | 40.0| 40.0 | 40.0| 42.2 44.6 46.9 49.2 51.4 53.3
Background + WTG, dBA | 31.0| 31.3 | 31.9| 32.7| 33.8| 35.1| 36.6 38.2 40.0 41.9 43.8 45.7
Corrected WTG noise, dB4 29.7 | 29.5| 29.3| 29.0| 28.0 | - - - - - - -
Compliance Margin, dBA | 10.3 | 10.5| 10.7 | 11.0| 12.0| - - - - - - -
Figurel7 Time history of measured LA90,4@inutes at L18aa
LA90,10-minutes versus time
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APPENDIX C

Compliance Assessment

0.5 dB methodscreening
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Location K15aa

Location K15aa Iscatedto the south of the Elaine portion of the Lal Lal Wind Farm, approximately 1 km from
the nearest WTG. The monitoring location is showRigure6.

Figurel8 Kl5aameasurement location
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The results of the compliance noise monitoring, showing the original data points, filtered data points with a third
order regression and theoise emission from WTG regression are showfignre7 and Figure8. Tablel5and
Tablel16 presentsthe summary tables of results for all time and night only periods respectively. Note that noise
limits were extracted from the supplementanagelinenoisemonitoringconducted by SLR (r&40.11872R0%k

v1.]1, dated 16/02/2021).

Figurel9 Kl5aacompliance results all time
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Tablel9 Kil5aacompliance resultst all time

Wind speed (m/s)

Background (baseline),
dBA 30.0 31.5 33.1 34.7 36.3 37.9 39.5 41.0 42.5 44.0 454 46.7

Consent limit, dBA 40.0 40.0 40.0 40.0 41.3 42.9 445 46.0 47.5 49.0 50.4 51.7

Background + WTG, dBA | 34.7 36.1 37.7 39.2 40.7 42.0 43.0 43.7 44.0 43.8 43.0 41.5
Corrected WTG noise, dBj 32.8 34.3 35.8 37.3 38.7 39.8 40.5 40.4 38.6 - - -

Compliance Margin, dBA | 7.2 5.7 4.2 2.7 2.6 3.1 4.0 5.7 8.9 - - -

Table20 Kl15aacomplianceresults t night only

Wind speed (m/s)

Background (baseline),
dBA 24.3 25.6 27.1 28.7 30.5 325 345 36.5 38.5 40.6 42.5 44.4

Consent limit, dBA 40.0 40.0 40.0 40.0 40.0 40.0 40.0 41.5 43.5 45.6 47.5 49.4

Background + WTG, dBA | 30.8 324 33.9 354 36.8 38.1 39.3 40.4 41.4 42.4 43.2 44.0
Corrected WTG noise, dB/ 29.7 31.4 32.9 34.3 35.6 36.7 37.5 38.1 38.3 37.7 35.1 -

Compliance Margin, dBA | 10.3 8.6 7.1 5.7 4.4 3.3 2.5 3.4 5.2 7.8 125 -

Figure21 Time history of measured LA90,fiinutes at K15aa

LA90,10-minutes versus time
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Location H18aa

Location H18aa is to the nortlest of the Elaine portion of Lal Lal Wind Farm, approximately 600m from the
nearest WTG. The monitoring location is showrrigurel0.

Figure22 H18aameasurement location
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The results of the compliance noise monitoring, showing the original data points, filtered data points with a third
order regression and the noise emission from WTG regression are shdvgunell and Figurel2. Table15

and Tablel6 presentsthe summary tables of results for all time and night gpdyiods respectively. Note that
noise limits were extracted from 2018 LLWFBNM Report.

Figure23 H18aacompliance results all time
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Table21 H18aacompliance resultst all time

Wind speed (m/s)

Background (baseline), dBA | 28.3 29.7 315 33.6 35.9 38.4 41.0 43.6 46.2 48.6 50.9 52.9

Consent limit, dBA 40.0 40.0 40.0 40.0 40.9 43.4 46.0 48.6 51.2 53.6 55.9 57.9

Background + WTG, dBA 30.2 32.0 33.9 35.8 37.8 39.8 41.7 43.6 45.5 47.2 48.9 50.4

Corrected WTG noise, dBA 25.7 28.2 30.2 31.9 33.3 34.1 - -

Compliance Margin, dBA 143 11.8 9.8 8.1 7.6 9.3 - -

Table22 H18aacompliance resultst night only

Wind speed (m/s)

Background (baseline), dBA | 24.1 25.5 27.4 29.7 324 35.3 38.4 41.6 44.7 47.7 50.4 52.9

Consent limit, dBA 40.0 40.0 40.0 40.0 40.0 40.3 43.4 46.6 49.7 52.7 55.4 57.9

Background + WTG, dBA 28.3 30.1 31.9 33.9 35.8 37.8 39.8 41.8 43.7 45.6 475 49.3

Corrected WTG noise, dBA 26.2 28.2 30.0 31.7 33.2 34.2 34.1 -

Compliance Margin, dBA 13.8 11.8 10.0 8.3 6.8 6.1 9.3 -

Figure25 Time history of measured LA90,fiinutes at H18aa

LA90,10-minutes versus time
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Location L18aa

Location L18aa is located to norttast of the Elaine portion of Lal Lal Wind Farm, approximately 1 km from the
nearest WTG. The monitoring location is showRigurel4.

Figure26 L18aameasurement location
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The results of the compliance noise monitoring, showing the original data points, filtered data points with a third
order regression and the noise emission from WTG regression are shdvgunel5 and Figurel6. Tablel7

and Table18 presentsthe summary tables of results for all time and night only peri@dpectively. Note that
noise limits were extracted from 2018 LLWFBNM Report.

Figure27 L18aacompliance results all time

O  Excluded L18aa - Wind Speed vs L90 - All Time
o Filtered Compliance Monitoring
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Figure28 L18aacompliance resultst night only
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Table23 Ll18aacompliance resultstall time

Wind speed (m/s) 4 5 6 7 8 9 ‘ 10 11 12 13 14 15
Background (baseline), dBA | 28.0 | 29.4 | 311 | 329 |349 |370 |391 |[412 |432 |452 |47.0 | 486
Consent limit, dBA 40.0 40.0 40.0 40.0 40.0 42.0 44.1 46.2 48.2 50.2 52.0 53.6
Background + WTG, dBA 33.0 34.0 34.6 35.0 35.2 35.3 35.3 35.3 35.5 35.7 36.2 36.9
Corrected WTG noise, dBA 314 32.1 32.1 30.8 - - - - - - - -
Compliance Margin, dBA 8.6 7.9 7.9 9.2 - - - - - - - -
Table24 L18aacompliance resultst night only
Wind speed (m/s) 4 5 6 7 8 9 ‘ 10 11 12 13 14 15
Background (baseline), dBA | 25.2 26.6 28.4 30.3 325 34.8 37.2 39.6 41.9 44.2 46.4 48.3
Consent limit, dBA 40.0 40.0 40.0 40.0 40.0 40.0 42.2 44.6 46.9 49.2 51.4 53.3
Background + WTG, dBA 33.1 33.1 33.2 33.2 33.3 33.4 33.5 33.8 34.1 34.5 35.0 35.7
Corrected WTG noise, dBA 323 32.0 314 30.1 - - - - - - - -
Compliance Margin, dBA 7.7 8.0 8.6 9.9 - - - - - - - -
Figure29 Time history of measured LA90,4@inutes at L18aa
LA90,10-minutes versus time
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