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1. Any information provided by third parties that is included in this report has not
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accuracy and completeness. You should take appropriate steps to verify this
information before placing any reliance on it.

2. This document is issued for the sole use of the party that commissioned it and for
the specific purpose for which it was produced. All other use of this document is
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EXECUTIVE SUMMARY

Noise complaints arising from the operation of Hadyard Hill Wind Farm were submitted
by a local resident to South Ayrshire Council (SAC) in summer 2015. In June 2015, SAC
asked SSE Generation Ltd (SSE) to investigate and in August 2015 SSE appointed TNEI
Services Ltd (TNEI) as the Independent Noise Consultant to undertake noise monitoring
at the complainant’s property. The scope of the appointment (and this report) is to
test, by measurement, whether the operational noise attributable to the wind farm is
in compliance with the agreed noise limits.

The guidance within ETSU-R-97 and current good practice as contained within the
Institute of Acoustics document “A good practice guide to the application of ETSU-R-97
for the assessment and rating of wind turbine noise’ (I0A GPG) has been used where
applicable for this assessment.

Prior to the start of the on-site noise survey only basic complaint logs were available.
Despite this, the noise survey commenced as early as possible without firm agreement
on either the critical periods or methodology for data analysis, with the aim to review
more detailed logs to be supplied during the survey. The survey was undertaken
between October 2015 and February 2016. Subsequently, a compliant log analysis and
“Noise Complaint Investigation Protocol” (the Protocol) were prepared for
consideration by SAC. As detailed within ETSU-R-97 and good practice in regards to
wind farm noise planning condition (IOCA GPG May 2013 Annex B), the analysis of the
logs was undertaken to help inform the critical periods (ETSU-R-97 page 87), also
referred as meteorological conditions in which the complaints occurred (ETSU-R-97
page 102). These critical conditions and the Protocol were agreed between SAC, SSE
and TNEI in April 2016. The Protocol is specific to this investigation and was followed
strictly for the data analysis and production of this report.

The measured noise data was correlated with concurrent wind speed, wind direction,
rain and operational data from the wind turbines. The noise levels measured during
periods when all wind turbines were shut-down were used to establish background
levels and accordingly the ETSU-R-97 noise limit. The noise levels measured during
periods of normal operation (Total Noise which includes wind turbine noise and other
noise) were corrected for background noise which resulted in specific wind turbine
noise rating levels. These rating levels were then compared to the ETSU-R-97 noise
limit.

The noise rating level results are based on measured data filtered for the critical
conditions and averaged via a line of best fit. The process of the assessment has been
as transparent as possible and all measured data used and presented in this assessment
are available to SAC and the local residents upon request. Please note that the
resident’s logs were used solely to determine the critical wind conditions.

The results show that the Hadyard Hill wind farm noise levels at the investigated
property exceed the ETSU-R-97 noise limits under specific wind speed and wind
directions therefore mitigation is required to reduce wind turbine noise levels to within
the agreed noise limits.
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1.1
1.1.1

1.2
1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

INTRODUCTION
Brief

To undertake noise compliance monitoring at one property located proximate to
the operational Hadyard Hill Wind Farm and assess compliance with the agreed
noise limits.

Background

Hadyard Hill Wind Farm is an operational wind farm composed of 52 Bonus
2.3MW wind turbines; of the 52 operational turbines, 43 turbines have a hub
height of 58.5m and 9 turbines have a hub height of 68.5m. Each turbine has a
rotor diameter of 82.4m.

Noise complaints arising from the operation of Hadyard Hill Wind Farm were
submitted by a local resident to South Ayrshire Council (SAC) in summer 2015. In
June 2015, SAC asked SSE Generation Ltd (SSE) to investigate and in August 2015
SSE appointed TNEI Services Ltd (TNEI) as the Independent Noise Consultant to
undertake noise monitoring at the complainant’s property. For clarity, the
scope of this appointment (and this report) is to test, by measurement, if the
operational noise attributable to the wind farm is in compliance with the
agreed noise limits which are detailed in the agreed Protocol (see 1.2.5 and
1.2.6 below).

In October 2015, TNEI undertook a review of the planning conditions and the
available resident logs with the aim of setting out an appropriate methodology
for the compliance monitoring assessment. Due to the lack of robust planning
conditions and agreed background noise levels at the complainant’s property,
TNEI recommended that the most robust approach would be to measure noise
levels at the property during periods of wind turbine shut-down to establish
background noise levels which, in turn, would be used to set appropriate ETSU-
R-97 limits. Noise data collected when the turbines were ON (corrected for
background noise) would then be used to establish noise rating levels which
would be compared to these limits.

Following a review of the complaints logs available, TNEI considered that there
was insufficient detail to enable the establishment of the critical periods which
should be considered during the analysis of measured data (ETSU-R-97 page 87).
The noise survey started as early as possible, despite the fact that there was no
firm agreement with SAC in relation to the critical periods or methodology for
data analysis. TNEI requested that additional logs be recorded so that they
could be reviewed during the survey to establish the critical conditions.

Resident logs were provided by SAC on behalf of the resident during the survey
on two occasions, first on 01/12/2015 (1.5 months from the survey start) and
then on 04/02/2016 (at the end of the survey). The correlation of resident logs
with wind conditions was undertaken in February 2016 by TNEI and resulted in a
letter dated 01/03/2015 sent to SAC with the aim of agreeing the critical
conditions and the methodology. Following a period of consultation, on
14/04/2016 SAC, SSE and TNEI agreed the specific wind conditions to be
investigated and a ‘Noise Complaint Investigation Protocol’, hereinafter
referred to as the Protocol. A copy of this Protocol as signed by all parties on
25/04/2016 is included in Annex 4.
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1.2.6

1.2.7

1.2.8

1.3
1.3.1

The Protocol describes the methodology used for the assessment and is based
on current good practice for wind farm noise compliance assessment and a
sensible approach to the interpretation of the applicable noise limits. The
Protocol details all parameters specific to this investigation and was strictly
followed for the data analysis and production of this report. The relevant
guidance followed is:

e ETSU-R-97 “The Assessment and Rating of Noise from Wind Farms’

e Institute of Acoustics ‘A Good Practice Guide to the Application of ETSU-
R-97 for the Assessment and Rating of Wind Turbine Noise’ (IOA GPG) May
2013.

e Institute of Acoustics ‘Supplementary Guidance Note 5: post completion
measurements” (SGN5) July 2014.

The Environmental Health Officer at SAC was kept informed at various stages of
the assessment by SSE and attended the installation of the noise equipment.

This report presents the results of the noise survey and subsequent data analysis
in accordance with the agreed Protocol.

Nomenclature

The key terminology used throughout this report is described in Table 1.1.

Table 1.1 Key Terminology

Term

Description

Total Noise

All noise as measured by the noise meter during the survey including wind turbine noise as well
as all other noise in the environment. The noise index is LAg(dB).

Background Noise

All noise as measured by the noise meter during the survey in the absence of wind turbine
noise (during periods of shut-down). The noise index is LAgy(dB).

Specific Wind Turbine | The results of a logarithmic subtraction of the background noise from the Total Noise. The

Noise

noise index is LAgo(dB).

Rating Levels

Same as the Specific Wind Turbine Noise unless tonal penalty applies (not considered in the
scope of this report).

WT ON

Wind Turbines ON, all nearby turbines operating normally

WT OFF

Wind Turbines OFF, all 52 wind turbines are shut-down
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2 NOISE SURVEY

2.1 Noise Monitoring Location

2.1.1 One Noise Monitoring Location (NML), at the complainant’s property, was
agreed with SAC at the start of the survey and noise equipment was installed
within the amenity area of the property. Figure ALl.1 (Annex 1) show the NML
and wind turbine locations. The coordinates of the NML are listed in Table 2.1.

Table 2.1 Noise Monitoring Location

Easting  Northing Elevation Distance to nearest

(m) (m) (m AOD) turbine (m) Comment:

Noise Monitoring Location

Property agreed with SAC and location
NMLO1-Tralodden Cottage 222790 596260 148 679 (T8) within property agreed with the
residents and SAC.

2.1.2 A detailed description of the monitoring location is given in Annex 2 which
includes Field Data Sheets & details of the sound level meters used and the
parameters recorded.

2.1.3 The period of monitoring was from the 14" of October 2015 to the 4™ of
February 2016. The survey lasted nearly four months due to the requirement to
acquire data during periods of shut-down but also due to some wind turbines
being off near the property under investigation (see section 2.2.9 below).

2.2 Equipment used during the noise survey

2.2.1 Extensive environmental, acoustic and turbine operational data was gathered
during the survey period.

2.2.2 All equipment was set to record continuously over the measurement period with
an average provided for every 10 minute period. As part of the analysis, the
data was separated into two time periods to enable assessment against a day
time and night time noise limits. Night time data were filtered to consider the
period 23:00 - 07:00 as defined in ETSU-R-97, whilst the day time data was
filtered to consider the 'quiet day time periods' only, defined in ETSU-R-97 as
19:00 - 23:00 Monday to Friday, 13:00 - 23:00 on Saturdays and 07:00 to 23:00
on Sundays. The timestamps during the survey were initially in BST and then
switched to GMT on 25™ October 2015 so adjustments were applied accordingly
to all equipment to compensate.

Wind Speed and Wind Direction:

2.2.3 Wind speed standardised from 58.5m (hub height of nearest wind turbines) to
10m height was required. The wind speed and wind direction used in the
analysis were sourced from measurements made with a Triton SODAR unit
located at the wind farm site near the closest wind turbines to the property
being investigated. Since the SODAR unit records wind speeds at set heights, the
60m height measurements were used and these were standardised to 10m
height by TNEI. This is as agreed in the Protocol.

10548-004 Page 3
July 2016



SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

The wind speed and wind direction logging timestamps correspond to the end of
the 10 minute averaging period and therefore all timestamps from the SODAR
were adjusted by minus 10 minutes to match the start of the 10 minute
averaging period of the sound level meters. The data up to 25" October were
adjusted by +50 minutes (+60min-10min) due to all timestamps being in GMT on
this logger.

Rain:

Rain data were recorded from three sources, two tipping rain gauges installed
by TNEI on the ground (one at the complainant location and one at another
nearby property) and one local weather station located at Maybole. All three
data sets were combined and when a rain event occurred within a 10 minute
period at any of the three sources, the 10minute period and preceding 10
minute period were discarded.

The timestamps from the rain gauge correspond to the end of the 10 minute
averaging period, therefore, these were adjusted by minus 10 minutes to match
the start of the averaging period of the sound level meters. The data up to 25™
October was adjusted by +50 minutes (+60min-10min) due to all timestamps
being in GMT on this logger.

Acoustic Data (Sound Level Meters):

Two Sound Level Meters (SLM) were deployed next to each other, in order to
have a back-up in case of failure of either noise meter. One meter was a RION
NL-52 (the primary SLM) and one was a RION NL-32 (the back-up SLM). Both
meters were fitted with RION WS-03 wind shields and set to log at least the Lago
1omin and Laeg 10min NOIse levels continuously over the deployment period.
Uncompressed .wav audio files for the first 2 minutes of every 10 minutes and
1/3 octave data were also recorded on the primary SLM. The timestamps on the
sound level meters correspond to the start of the 10 minute averaging periods.
When data from the primary SLM was not available (due to battery failure
during two periods) the data set from the secondary SLM was used. The data
sets from both SLM correlated very well for all periods where concurrent data
was available.

Annex 3 contains the calibration certificates for the equipment used in the
noise survey.

Wind Turbine Operational Data:

The operational data recorded included the generated power (in kWh) for each
of the 52 wind turbines for each 10 minute period. Any given 10 minute period
when all 52 wind turbines produced less than 1kWh each was identified as a
shut down period (T1-T52 All OFF) and this data was used for Stage 1 of the
Protocol (establish background levels and ETSU-R-97 limits). For Stage 2, valid
data is defined as “T1-T23 ON with exceptions”. Annex 6 presents details of
noise predictions and a 0.5dB rule which were used to find exceptions (ie. data
considered valid even when one, two or three turbines were OFF).
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3
3.1.1

3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.3
3.3.1

3.3.2

NOISE ASSESSMENT RESULTS

The complaint log analysis and assessment results as described in the Protocol
are discussed below.

RESIDENT LOG ANALYSIS

The environmental and operational data from the wind farm was correlated
with the resident logs to determine the critical periods (ETSU-R-97 page 87),
also referred as meteorological conditions in which the complaints occurred
(ETSU-R-97 page 102).

A resident at Tralodden Cottage provided complaint logs to SAC and these were
forwarded to SSE and then to TNEI. The correlation to the logs to identify the
critical conditions is only based on some of the more detailed logs supplied
during the survey.

A copy of the detailed log analysis is provided in Annex 5, it shows the wind
conditions correlated to the logs during the survey period. This detailed analysis
and the data used for the analysis (excel file) were sent to SAC along with a
letter dated 01/03/2016 as part of the consultation to agree the Protocol.
Based on this detailed analysis and subsequent consultation, the critical periods
initially suggested by TNEI were :

e Critical time periods: Both Quiet day time and Night Time

e Critical range of wind speeds: 6-11m/s (standardised from 60m to 10m)

e Critical range of wind directions: 140°-270°
Following a further consultation process, the critical periods as set in the
agreed Protocol and used for the analysis and reporting are :

e Critical time periods: Both Quiet day time and Night Time

e Critical range of wind speeds: 3-11m/s (standardised from 60m to 10m)
e Critical range of wind directions: 75°-270°

Stage 1 - Background Level and ETSU-R-97 noise limits:

Figure Al.2 (of Annex 1) shows the "valid data points" (black circles) and the
“best fit” curve (continuous black line) during periods of shut-down (T1-T52 all
OFF). The corresponding ETSU-R-97 noise limit (red dashed curve) is also shown.

Data was collected and analysed in accordance with ETSU-R-97 and the I0A
GPG. Sufficient data was collected to meet the requirements of the I0A GPG as
per paragraph 2.9.5 of that document.
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3.3.3

3.4

3.4.1

3.4.2

3.4.3

3.5
3.5.1

The resident informed TNEI of a period of snowfall the week before the site
visit on 19/01/2016. During this period, only a small period of quiet day time
data on 13/01/2016 and night time data on 16/01/2016 is used as part of the
valid data set to establish background noise. It is not possible to confirm for
certain whether snow fall or snow cover was present on these specific days.
Following analysis it was found that removing this data decreased the quiet day
time trendline by 0.1dB at wind speeds below 5m/s and it increased the Night
time period trendline by 0.1dB at wind speed below 5m/s. This is not
considered significant and therefore no data has been removed due to snow.
For periods when the turbines are all on (Stages 2 and 3 below) only 7 data
points are valid between 13/01/2016 and 19/01/2016 and these have been
included in the analysis.

Stage 2 and 3 - Total Noise Rating Level and Specific Wind
Turbine Noise Rating Level:

Figure A1.3 (of Annex 1) shows the "valid data points" (blue circles) and the
“best fit” curve (continuous blue line) during periods “T1-T23 ON with
exceptions”. The data for this period is referred to as Total Noise. The
background levels (continuous black line) and noise limits (red dashed curve)
from Stage 1 are reproduced on this figure. And finally, the Specific Wind
Turbine Noise Rating Level (green continuous curve) is also shown.

Figure A7.1 (of Annex 7) is the same as Figure Al.3 except that it includes wind
speeds up to 12m/s. This figure was added following a request by the Council to
provide information up to that wind speed.

Figure Al1.4 (of Annex 1) shows the Time Series.
Noise Assessment Results

The assessment results are summarised in Table 3.1 and Table 3.2. A negative
value indicates compliance with the noise limit.

Table 3.1 Compliance with noise limits applicable for quiet day time

Wind Speed (ms™) as measured at 60m and standardised to 10m height
Location
3 4 5 6 7 8 9 10 11
Specific Wind Turbine Noise

_, l@eaLoo) 38 39 40.2 41.7 43.6 45.7 48.2 50.9 54
S [Noise Limits (dbA L90) 41.4 42 42.9 43.9 45.1 46.6 48.2 50 52

z
-3.4 -3 -2.7 -2.2 -1.5 -0.9 0 0.9 2

Table 3.2 Compliance with noise limits applicable for night time

Wind Speed (ms™) as measured at 60m and standardised to 10m height
Location
3 4 5 6 7 8 9 10 11
Specific Wind Turbine Noise

. (dBA L90) 39.6 39.8 40.5 41.7 43.2 45.4 48 51 54.4
S |Noise Limits (dbA L90) 43 43 43 43 43.9 45.8 48.1 50.6 53.5

z
-3.4 -3.2 -2.5 -1.3 -0.7 -0.4 -0.1 0.4 0.9

3.5.2 It can be seen that the Specific Wind Turbine Noise exceeds the noise limits for:
e Quiet Day Time : 10 and 11m/s in wind directions 75°-270°; and
e Night Time : 10 and 11m/s in wind directions 75°-270°.
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3.5.3

3.5.4

3.5.5

There are several individual 10 minute periods for which the Ly measured
Total Noise levels are above the noise limits and several which are below.
However, in accordance with ETSU-R-97, current good practice and the Protocol
averaging via a regression analysis and line of best fit is performed which gives
weight to the frequency of occurrence. This averaging is consistent for all parts
of the process as it is used to establish background noise level, noise limits,
Total Noise and Specific Wind Turbine noise. Also, each individual 10 minute
data point in this report for periods when the wind turbines are ON presents the
Total Noise as measured which includes noise from other sources in the
environment.

Some outliers can be observed, especially for the quiet day time periods where
Lago Total Noise data points are above 50dB and wind speed is less than 8m/s.
The data has been kept as it is important to keep noise levels which are high in
case it is wind turbine noise, however it has not been possible at this stage to
determine the specific cause of these noise levels being higher than most other
data points.

The results indicate that mitigation is required to reduce wind turbine noise
levels to within the agreed noise limits at Tralodden Cottage.

10548-004
July 2016

Page 7



SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

4
4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

CONCLUSIONS

TNEI Services Ltd has undertaken noise monitoring within the amenity area at a
property near the operational Hadyard Hill Wind Farm. The scope of the work
was to test, by measurement, if the operational noise is in compliance with the
agreed noise limits.

Noise monitoring was undertaken at the agreed Noise Monitoring Location (NML)
between October 2015 and February 2016.

A Protocol based upon current good practice was prepared by TNEI and agreed
by SAC following consultation when the survey was completed and detailed
resident logs were available. Complaint logs supplied during the survey were
analysed to determine the critical periods to be investigated and the agreed
critical periods in the Protocol were as suggested by SAC following consultation.

The recorded noise data was correlated with concurrent wind speed, wind
direction, rain and wind turbine operational data, all in accordance with the
agreed Protocol.

The results show that the Hadyard Hill wind farm noise levels at the
investigated property exceed the ETSU-R-97 noise limits in specific wind speed
and wind directions; therefore mitigation is required to reduce wind turbine
noise levels to within the agreed noise limits.

The assessment results are based on measured data filtered for the critical
conditions and averaged via a line of best fit. The process of the assessment has
been as transparent as possible and all measured data used and presented in
this assessment is available to SAC and the local residents upon request. Please
note that the resident logs were used solely to determine the critical wind
conditions as per the scope of this work.
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5 GLOSSARY OF TERMS

Broadband Noise: noise with components over a wide range of frequencies.

Decibel (dB): the ratio between the quietest audible sound and the loudest
tolerable sound is a million to one in terms of the change in sound pressure. A
logarithmic scale is used in noise level measurements because of this wide
range. The scale used is the decibel (dB) scale which extends from 0 to 140
decibels (dB) corresponding to the intensity of the sound pressure level.

dB(A): the ear has the ability to recognise a particular sound depending on the
pitch or frequencies found at the source. Microphones cannot differentiate
noise in the same way as the ear, and to counter this weakness the noise
measuring instrument applies a correction to correspond more closely to the
frequency response of the human ear. The correction factor is called ‘A
Weighting” and the resulting measurements are written as dB(A). The dB(A) is
internationally accepted and has been found to correspond well with people’s
subjective reaction to noise. Some typical subjective changes in noise levels
are:

= a change of 3dB(A) is just perceptible;

= a change of 5dB(A) is clearly perceptible;

= a change of 10dB(A) is twice (or half) as loud.
Frequency: the pitch of a sound in Hz or kHz. See Hertz.

Hertz (Hz): sound frequency refers to how quickly the air vibrates, or how
close the sound waves are to each other (in cycles per second, or Hertz (Hz)).

Ly: is the sound power level. It is a measure of the total noise energy radiated
by a source of noise, and is used to calculate noise levels at a distant location.
The Lwa is the A-weighted sound power level.

Leq: is the equivalent continuous sound level, and is the sound level of a steady
sound with the same energy as a fluctuating sound over the same period. It is
possible to consider this level as the ambient noise encompassing all noise at a
given time. The LAt is the A-weighted equivalent continuous sound level over
a given time period (T).

Loo: index represents the noise level exceeded for 90 percent of the
measurement period and is used to indicate quieter times during the
measurement period. It is often used to measure the background noise level.
The Lago,10min IS the A-weighted background noise level over a ten minute
measurement sample.

Noise emission: the noise energy emitted by a source (e.g. a wind turbine).

Noise immission: the sound pressure level detected at a given location (e.g.
the nearest dwelling).

Total Noise: All noise as measured by the noise meter during the survey
including wind turbine noise as well as all other noise in the environment. The
noise index is LA90(dB).

Background Noise: All noise as measured by the noise meter during the survey
in the absence of wind turbine noise (during periods of shut-down). The noise
index is LA90(dB).

Specific Wind Turbine Noise: The results of a logarithmic subtraction of the
background noise from the Total Noise. The noise index is LA90(dB).
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ANNEX 1 - FIGURES

Figure Al1.1 Noise Monitoring Locations and Critical Range of Wind Direction as agreed in the
Protocol

Figure Al1.2 Noise Assessment - Stage 1 Background Levels and Limits
Figure A1.3 Noise Assessment - Stage 2&3 Total Noise and Specific Wind Turbine Noise

Figure Al1.4 Time Series
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SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

ANNEX 2 - FIELD DATA SHEETS




Noise Monitoring Field Data Sheet

Project Title Hadyard Hill

Project Number

10548

Client SSE Surveyor

JS/MC/MT/JIB/IM/SA/MCL

MONITORING LOCATION

Location Name

NML1 - Tralodden Cottage (Primary SLM)

Description

installed on the ground.

The SLM was installed in the amenitY area, between the
turbines and the complainant’s dwelli

agreed on-site with an Environmental Health Officer from
South Ayrshire Council and the resident. The precise
location was selected in order to be away from a nearby
stream. This SLM is a Primary SLM immediately adjacent to
an other SLM (a back—lép SLM). A rain gauge was also

ng. This location was

Approximate Grid Reference 222789,596263

Noise sources noted during
installation, weekly
inspection and removal

Wind induced noise in vegetation, birds, occasional cars,
road work, occasional aircraft, stream & wind turbines.

NOISE MONITORING EQUIPMENT DETAILS

TNEI Kit Model serial Number Last Calibrated/
Number Conformance Checked
110 |__sound Level Meter] 30 NL-52 00643022 12/08/15
to Pre Amplifier| 30 NH-25 43050 12/08/15
03/11 Microphone| 30 UC-59 06802 12/08/15
os/11 | Sound Level Meter| 29 NL-52 00932360 20/12/15
to Pre Amplifier| 29 NH-25 05586 20/12/15
04/02 Microphone| 29 UC-59 32388 20/12/15
Calibrator 02 NC-74 34973250 10/02/15, 15/01/16
NOISE MONITORING EQUIPMENT SETTINGS
Frequency . Time Range
Weighting | '"dex and Time |\ ionting | (dB) Audio
(A,B,2) (Slow, Fast)
bﬁzo 182:2 12KHz/16bit
Parameters Recorded A 9 ’ Fast 20-130 | 2minute every
LAeq 100ms... .
10minute
DATA
N';Irlr?e Start Time | End Time Cgéret‘t Czlr.] dat Drift [Observations
14/10/15 21/10/15 On 14/10: Sounds audible include quarry noise, wind in trees,
0101 | 15.00 (BST) | 00:20 (BsT) | 240 | 940 | 00 |Stream, traffic. Turbines not audible.
On 03/11: Kit batteries ran out on 21/10 and data available up
to that date. Lots of activity - road works outside of property.
0102 1?2/0%5}) 15181/11%%/'5.0 94.0 | 94.0 | 0.0 |Also revving of engines at property - van with trailer + car
’ : being repaired. High noise levels; turbines not audible.
Changed SLM to Kit 29.
18/11/15 04/12/15 On 18/11: Turbines clearly audible. Conditions windy; wind in
0103 15:20 (GMT) | 12:08 (GMT) 94.0 1 94.0 1 0.0 trees audible.
04/12/15 17/12/15 On 04/12: Turbines clearly audible. Conditions windy; wind in
0104 12:30 (GMT) | 14:42 (GMT) 94.0 | 94.1 1+0.1 trees audible.
17/12/15 06/01/16 On 17/12: Wind in trees. Turbines just audible. Significant
0105 15:10 (GMT) | 15:10 (GMT) 94.0 1 93.9 |-0.1 road traffic noise.
06/01/16 12/01/16 . . .
0106 15:30 (GMT) | 19:40 (GMT) 94.0 | 93.9 [-0.1|0n 06/01: Turbines audible.
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19/01/16

0107 14:00 (GMT)

04/02/16
12:42 (GMT)

94.0

On 19/01/16: Kit batteries ran out on 12/01/16 and data
available up to that date. No wind, no snow on ground but
resident reported snow the week before. No wind turbine
93.9 | -0.1 |noise. Stream ~33dB. Occasional traffic. No logs provided.
On 04/02/16: Stream audible, ~40dB. Steady rain. Ground
conditions very wet. Low hum audible. No logs provided. Kit
removed.

NML1 and NML1B PHOTOGRAPHS - OCTOBER 2015

TNEI hold photographs of the noise kits in situ, however they have not been included here at the
request of the resident

NML1 and NML1B PHOTOGRAPHS - FEBRUARY 2016

TNEI hold photographs of the noise kits in situ, however they have not been included here at the
request of the resident
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Noise Monitoring Field Data Sheet

Project Title

Hadyard Hill

Project Number | 10548

Client

SSE

Surveyor JS/MC/MT/JIB/IM/SA/MCL

MONITORING LOCATION

Location Name

NML1B - Tralodden Cottage (back-up SLM)

Description

The SLM was installed in the amenitY area, between the
turbines and the complainant’s dwelling. This location was
agreed on-site with an Environmental Health Officer from
South Ayrshire Council and the resident. The precise
location was selected in order to be away from a nearby
stream. This SLM is a back-up SLM immediately adjacent to
an other SLM (a Primary SLM). A rain gauge was also
installed on the ground.

Approximate Grid Reference

222789,596263

Noise sources noted during
installation, weekly
inspection and removal

Wind induced noise in vegetation, birds, occasional cars,
road work, occasional aircraft, stream & wind turbines.

NOISE MONITORING EQUIPMENT DETAILS

TNEI Kit Model serial Number Last Calibrated/
Number Conformance Checked
/10 |__Sound Level Meter| 02 NL-32 00661768 18/02/15
to Pre Amplifier| 02 NH-21 19772 18/02/15
04/02 Microphone| 02 UC-53A 310459 18/02/15
Calibrator 02 NC-74 34973250 10/02/15, 15/01/16
NOISE MONITORING EQUIPMENT SETTINGS
Frequency . Time Range
Weighting | '"dex and Time |\ ionting | (dB) Audio
(A,B,2) (Slow, Fast)
Parameters Recorded A LASO 10m_|n, Fast 20-110 N/A
LAeq 10min...
DATA
File . ; Cal. at|Cal. at| . . .
NErE Start Time | End Time Start | End Drift Observations
14/10/15 03/11/15 On 14/10: Sounds audible include quarry noise, wind in trees,
9901 11:50 (BST) | 15:03 (GMT) 94.0 1 94.0 1 0.0 stream, traffic. Turbines not audible.
On 03/11: Lots of activity - road works outside of property.
9902 1??2/()1%&/'5%) 15181/11%,%3) 94.0 | 94.0 | 0.0 |Also revving of engines at property - van with trailer + car
’ ’ being repaired. High noise levels; turbines not audible.
18/11/15 04/12/15 On 18/11: Turbines clearly audible. Conditions windy; wind in
9903 15:10 (GMT) | 12:07 (GMT) 94.0 | 93.9 |-0.1 trees audible.
04/12/15 17/12/15 On 04/12: Turbines clearly audible. Conditions windy; wind in
9904 12:30 (GMT) | 14:40 (GMT) 94.0 | 94.1 1+0.1 trees audible.
17/12/15 06/01/16 On 17/12: Wind in trees. Turbines just audible. Significant
9905 15:10 (GMT) | 15:16 (GMT) 94.0 1 94.0 1 0.0 road traffic noise.
06/01/16 19/01/16 . . .
9906 15:30 (GMT) | 08:20 (GMT) 94.0 | 93.8 | -0.2 [On 06/01: Turbines audible.
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19/01/16

9907 1 14:00 (GMT)

04/02/16
12:40 (GMT)

94.0

On 19/01/16: Kit battery ran out on the morning of 19/01/16,
a few hours before the site visit and data available up to that
date. No wind, no snow on ground but resident reported snow
ithe week before. No wind turbine noise. Stream ~33dB.
Occasional traffic. No logs provided.

On 04/02/16: Stream audible, ~40dB. Steady rain. Ground
conditions very wet. Low hum audible. No logs provided. Kit
removed.

94.0 | 0.0

NML1 and NML1B PHOTOGRAPHS - OCTOBER 2015

TNEI hold photographs of the noise kits in situ, however they have not been included here at the
request of the resident

NML1 and NML1B PHOTOGRAPHS - FEBRUARY 2016

TNEI hold photographs of the noise kits in situ, however they have not been included here at the
request of the resident
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SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

ANNEX 3 - NOISE KIT CALIBRATION CERTIFICATES




CERTIFICATE OF CALIBRATION

MeEASUREMENT SYSTEMS

Date of Issue: 20 December 2014 Certificate Number: TCRT14/1357
Issued by:
ANV Measurement Systems Page 1 of 2 Pages

Beaufort Court Approved Signatory
17 Roebuck Way

Milton Keynes MK5 8HL

Telephone 01908 642846 Fax 01908 642814
E-Mail: info@noise-and-vibration.co.uk

Web: www.noise-and-vibration.co.uk

Acoustics Noise and Vibration Ltd trading as ANV Measurement Systems

Customer TNEI Services Ltd
Milburn House
Dean Street
Newcastle Upon Tyne

NE1 1LE
Order No. 5001
Description Sound Level Meter / Pre-amp / Microphone / Associated Calibrator
Identification Manufacturer Instrument Type Serial No. / Version
Rion Sound Level Meter NL-52 00832360
Rion Firmware 1.5
Rion Pre Amplifier NH-25 32388
Rion Microphone UC-59 05586
Rion Calibrator NC-74 34536109

Calibrator adaptor type if applicable NC-74-002
Performance Class 1

Test Procedure TP 2.5LM 61672-3 TPS-49
Procedures from IEC 61672-3:2006 were used to perform the periodic tests.
Type Approved to IEC 61672-1:2002 YES Approval Number 21.21 [ 13.02

If YES above there is public evidence that the SLM has successfully completed the
applicable pattern evaluation tests of IEC 61672-2:2003

Date Received 18 December 2014 ANV Job No. TRAC14/12199
Date Calibrated 20 December 2014

The sound level meter submitted for testing has successfully completed the class 1 periodic tests of IEC
61672-3:2006, for the environmental conditions under which the tests were performed. As public evidence
was available, from an independent testing organisation responsible for approving the results of pattern
evaluation tests performed in accordance with IEC 61672-2:2003, to demonstrate that the model of sound
level meter fully conformed to the requirements in IEC 61672-1:2002, the sound level meter submitted for
testing conforms to the class 1 requirements of IEC 61672-1:2002.

Previous Certificate Dated Certificate No. Laboratory

Initial Calibration
This certificate provides traceability of measurement to recognised national standards, and to units of measurement
realised at the National Physical Laboratory or other recognised national standards laboratories. This certificate may
not be reproduced other than in full, except with the prior written approval of the issuing laboratory.




CERTIFICATE OF CALIBRATION

Certificate Number
TCRT14/1357

Page 2 of 2 Pages

Sound Level Meter Instruction manual and data used to adjust the sound levels indicated.

SLM instruction manual title Sound Level Meter NL-42 / NL-52
SLM instruction manual ref / issue 11-03
SLM instruction manual source Manufacturer
Internet download date if applicable N/A
Case corrections available Yes
Uncertainties of case corrections Yes
Source of case data Manufacturer
Wind screen corrections available Yes
Uncertainties of wind screen corrections Yes
Source of wind screen data Manufacturer
Mic pressure to free field corrections Yes
Uncertainties of Mic to F.F. corrections Yes
Source of Mic to F.F. corrections Manufacturer

Total expanded uncertainties within the requirements

of IEC 61672-1:2002 | Yes |

Specified or equivalent Calibrator
Customer or Lab Calibrator

Specified

Lab Calibrator

Calibrator adaptor type if applicable NC-74-002

Calibrator cal. date 04 December 2014

Calibrator cert. number UCRT14/1256

Calibrator cal cert issued by ANV Measurement Systems

Calibrator SPL @ STP 94.00 dB  Calibration reference sound pressure level
Calibrator frequency 1001.90 Hz  Calibration check frequency

Reference level range 25-130 dB

Accessories used or corrected for during calibration -

Wind Shield WS-10

Note - if a pre-amp extension cable is listed then it was used between the SLM and the pre-amp.

[Environmental conditions during tests Start End
Temperature 21.45 21.28 + 020 °C
Humidity 31.6 32.8 + 3.00 %RH
Ambient Pressure 101.41 101.46 + 0.03 kPa
Response to associated Calibrator at the environmental conditions above. |
Initial indicated level| 93.8 dB | | Adjusted indicated level 94.0 dB
The uncertainty of the associated calibrator supplied with the sound level meter 0.10 dB

Self Generated Noise  |This test is currently not performed by this Lab.
Microphone installed (if requested by customer) = Less Than
Uncertainty of the microphone installed self generated noise +

N/A dB A Weighting |
N/A dB |

[Microphone replaced with electrical input device - | |[UR = Under Range indicated |
| Weighting A C Z

118 |dB JUR 6.8 |dB_JUR 226 |dB

[Uncertainty of the electrical self generated noise + 0.12 dB

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing
a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in accordance with
UKAS requirements.

For the test of the frequency weightings as per paragraph 12. of IEC 61672-3:2006 the
microphone free field response was used.

The acoustical frequency tests of a frequency weighting as per paragraph 11 of IEC 61672-3:2006 were carried out
using an electrostatic actuator.

UR

Actual

END

Calibrated by: | I

Additional Comments
None




CERTIFICATE OF CALIBRATION

MEASUREMENT SYSTEMS

Date of Issue: 12 August 2015 Certificate Number: TCRT15/1227
Issued by:

ANV Measurement Systems Page 1 of 2 Pages
Beaufort Court Approved Signatory

17 Roebuck Way
Milton Keynes MK5 8HL
Telephone 01908 642846 Fax 01908 642814

E-Mail: info@noise-and-vibration.co.uk

Web: www.noise-and-vibration.co.uk |

Acoustics Noise and Vibration Ltd trading as ANV Measurement Systems

Customer TNEI Services Ltd
Milburn House
Dean Street
Newcastle Upon Tyne

NE1 1LE
Order No. 5001
Description Sound Level Meter / Pre-amp / Microphone / Associated Calibrator
Identification Manufacturer Instrument Type Serial No. / Version
Rion Sound Level Meter NL-52 00643022
Rion Firmware 15
Rion Pre Amplifier NH-25 43050
Rion Microphone uUC-59 06802
Rion Calibrator NC-74 34536109

Calibrator adaptor type if applicable NC-74-002
Performance Class 1

Test Procedure TP 2.5LM 61672-3 TPS-49
Procedures from IEC 61672-3:2006 were used to perform the periodic tests.
Type Approved to IEC 61672-1:2002 YES Approval Number 21.217/13.02

If YES above there is public evidence that the SLM has successfully completed the
applicable pattern evaluation tests of IEC 61672-2:2003

Date Received 07 August 2015 ANV Job No. TRAC15/08116
Date Calibrated 12 August 2015

The sound level meter submitted for testing has successfully completed the class 1 periodic tests of IEC
61672-3:20086, for the environmental conditions under which the tests were performed. As public evidence
was available, from an independent testing organisation responsible for approving the results of pattern
evaluation tests performed in accordance with IEC 61672-2:2003, to demonstrate that the model of sound
level meter fully conformed to the requirements in IEC 61672-1:2002, the sound level meter submitted for
testing conforms to the class 1 requirements of IEC 61672-1:2002.

Previous Certificate Dated Certificate No. Laboratory

Initial Calibration
This certificate provides traceability of measurement to recognised national standards, and to units of measurement
realised at the National Physical Laboratory or other recognised national standards laboratories. This certificate may
not be reproduced other than in full, except with the prior written approval of the issuing laboratory.




CERTIFICATE OF CALIBRATION Certificate Number

, Do TCRT15/1227
MEASUAEMENT Srsteps Page 2 Of 2 PageS

Sound Level Meter Instruction manual and data used to adjust the sound levels indicated.

SLM instruction manual title Sound Level Meter  NL-42 / NL-52
SLM instruction manual ref / issue 11-03
SLM instruction manual source Manufacturer
Internet download date if applicable N/A
Case corrections available Yes
Uncertainties of case corrections Yes
Source of case data Manufacturer
Wind screen corrections available Yes
Uncertainties of wind screen corrections Yes
Source of wind screen data Manufacturer
Mic pressure to free field corrections Yes
Uncertainties of Mic to F.F. corrections Yes
Source of Mic to F.F. corrections Manufacturer
Total expanded uncertainties within the requirements of IEC 61672-1:2002 [ Yes |
Specified or equivalent Calibrator Specified
Customer or Lab Calibrator Lab Calibrator
Calibrator adaptor type if applicable NC-74-002
Calibrator cal. date 04 August 2015
Calibrator cert. number UCRT15/1211
Calibrator cal cert issued by ANV Measurement Systems
Calibrator SPL @ STP 94.00 dB  Calibration reference sound pressure level
Calibrator frequency 1001.89 Hz  Calibration check frequency
Reference level range 25-130 dB
Accessories used or corrected for during calibration - Wind Shield WS-10
Note - if a pre-amp extension cable is listed then it was used between the SLM and the pre-amp.
[Environmental conditions during tests Start End
Temperature 23.58 23.54 + 020 °C
Humidity 40.8 39.9 + 3.00 %RH
Ambient Pressure 101.39 101.35 + 0.03 kPa
Response to associated Calibrator at the environmental conditions above. ]
Initial indicated level| 941 dB | | Adjusted indicated level 94.1 dB
The uncertainty of the associated calibrator supplied with the sound level meter + 0.10 dB
Self Generated Noise [ This test is currently not performed by this Lab.
Microphone installed (if requested by customer) = Less Than N/A dB A Weighting |
Uncertainty of the microphone installed self generated noise * N/A dB |
[Microphone replaced with electrical input device - | |UR = Under Range indicated |
[ Weighting A C z
114 |dB [UR 16.0 [dB [UR 213 [dB [UR
[Uncertainty of the electrical self generated noise + 0.12 dB

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k=2, providing
a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in accordance with
UKAS requirements.

For the test of the frequency weightings as per paragraph 12. of IEC 61672-3:2006 the actual microphone free field
response was used.

The acoustical frequency tests of a frequency weighting as per paragraph 11 of IEC 61672-3:2006 were carried out
using an electrostatic actuator.

.......................................................... BMEL oo s Smais it s s i i o R A A T R S

Calibrated by: - R1

Additional Comments
None




4” CERTIFICATE

OF CALIBRATION

CALIBRATION

MEASUREMENT SYSTEMS

Date of Issue: 10 February 2015 Certificate Number: UCRT15/1041
Issued by:

ANV Measurement Systems F’age 1 of 2 Pages
Beaufort Court Approved Sign =T

17 Roebuck Way

Milton Keynes MKS 8HL

Telephone 01908 642846 Fax 01908 642814
E-Mail: info@noise-and-vibration.co.uk

Web: www.noise-and-vibration.co.uk

Acoustics Noise and Vibration Ltd trading as ANV Measurement Systems

Customer TNEI Services Ltd
Milburn House
Dean Street
Newcastle Upon Tyne

NE1 1LE

Order No. 5001

Test Procediire Procedure TP 1 Calibration of Sound Calibrators

Description Acoustic Calibrator

Identification Manufacturer Instrument Model Serial No.
Rion Calibrator NC-74 34973250

The calibrator has been tested as specified in Annex B of IEC 60942:2003. As public evidence was
available from a testing organisation (PTB) responsible for approving the results of pattern evaluation
tests, to demonstrate that the model of sound calibrator fully conformed to the regirements for pattern
evaluation decribed in Annex A of IEC 60942:2003, the sound calibrator tested is considered to conform
to all the class 1 requirements of IEC 60942:2003.

ANV Job No. UKAS15/02014

Date Received 09 February 2015

Date Calibrated 10 February 2015

Previous Certificate Dated 30 January 2015
Certificate No. UCRT14/1272SUP
Laboratory 7623

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom
Accreditation Service. It provides traceability of measurement to the S| system of units and/or to units of
measurement realised at the National Physical Laboratory or other recognised national metrology institutes. This
certificate may not be reproduced other than in full, except with the prior written approval of the issuing laboratory.




CERTIFICATE OF CALIBRATION Certificate Number

UCRT15/1041
UKAS Accredited Calibration Laboratory No. 7623 Page 2 of 2 Pages

Measurements

The sound pressure level generated by the calibrator in its WS2 configuration was measured five times by
the Insert Voltage Method using a microphone as detailed below. The mean of the results obtained is
shown below. It is corrected to the standard atmospheric pressure of 101.3 kPa (1013 mBar) using original
manufacturers information.

Test Microphone Manufacturer Type
Briel & Kjeer 4192

Results

The level of the calibrator output under the conditions outlined above was

94.01 + 0.10 dB rel 20 pPa

Functional Tests and Observations

The frequency of the sound produced was 1002.7 Hz + (013 Hz
The total distortion was 1.06 % + 6.9 % of Reading

During the measurements environmental conditions were

Temperature 22 to 23 Q¢
Relative Humidity 32 to 40 %
Barometric Pressure 102.0 to 102.2 kPa

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k =2,
providing a level of confidence of approximately 95%. The uncertainty evaluation has been carried out in
accordance with UKAS requirements.

The uncertainties refer to the measured values only with no account being taken of the ability of the
instrument to maintain its calibration.

A small correction factor may need to be applied to the sound pressure level quoted above if the device is
used to calibrate a sound level meter which is fitted with a free-field response microphone. See
manufacturers handbook for details.

END

Note:
Calibrator adjusted prior to calibration? YES
Initial Level 9413 dB
Initial Frequency 1002.8 Hz
Additional Comments
Adjustment approved with Customer [ EREGczNE

calibrated by: ||l




SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

ANNEX 4 - AGREED NOISE INVESTIGATION
PROTOCOL




Nofse Measurement and Assessment Protocol

Specific to one complainant property near the operational Hadyard Hill Wind Farm.

Complaints attributed to operatfonal noise levels from the Hadyard Hill Wind Farm were
received from a local resident at one property, hereafter referred to as the Noise Monitorin
Location (NML). The NML to be investigated 15 NwLo1-
I

This Noise Measurement and Assessment Protocol sets out the steps required to determine
whether operational wind turbine noise levels at the complainant’s property comply with
appropriate noise limits established in accordance with ETSU-R-97 and the [OA GPG. It is
acknowledged by all parties that the wording of conditions 7.11 and 7.12 (specific to
operational noise) of the planning consent are inappropriate (see previous report
PJ1954/PJ/24175 by Spectrum Acoustics). The agreed re-wording to be used for the
purposes of this protocol is as follows:

‘7.11 At properties occupled by persons with a financial interest in the development, for all
wind speeds up to 12m/s, day and night time noise levels must not exceed an LA90(10 mins)
of 45dB(A) or the prevailing background noise level plus 5dB(A), whichever is the greater
value.

7.12 At residential properties with no such financial interest, for all wind speeds up to
12m/s, the LA%0(10 mins) should not exceed 38dB(A) (daytime) and 43dB(A) (night time) or
the prevailing background noise level plus 5dB(A), whichever is the greater value.’

Condition 7.12 s applicable as there is no financial interest at NMLO1. It should be noted
that the ‘prevailing background noise level’ which is used to set the noise limits has never
been defined for NMLO1. The prevailing background noise level is the background noise level
in the absence of any turbine noise and this will therefore be established using data
measured during periods of turbine shut down in the TNE! noise survey which started on
14/10/2015.

Type 1 or Class 1 sound level meters fitted with RION W5-03 wind shields were installed at
the complainant’s property. These will be set to record at least Lagg 1omin Noise levels,

Each measured Lygs 1omin NOise data point will be correlated with its corresponding 10 minute
data point for rain, wind speed and operational data. These non acoustic parameters will be
collected by a combination of rain gauges, local weather station, wind turbine control
system and a SODAR remote sensing unit installed on site near the nearest wind turbines to
NMLD1. The wind speed measurements for this noise complaint investigation will be based
on the SODAR measured 60m height (hub height of nearest turbine is 58.5m) wind speeds
which will be standardised to 10m height. Each 10 minute period where a rain event is
recorded will be discarded, and so will be the preceding 10 minute period.

The operational data from the Development has been correlated with complaint logs to
determine the critical periods (ETSU-R-97 page 87), also referred to as meteorological
conditions in which the complaints occurred (ETSU-R-97 page 102). Following a detailed
analysis of the resident logs (by TNEI and South Ayrshire Council) and the operational and
meteorological 10 minute data measured at the time of the logs, the critical periods to be
investigated for NMLO1 are defined as follows:

Critical time : Both Quiet daytime and Night Time






The Appointed Noise Consultant [_TNEI SERVICES LTD_]
Represented by {(Name of Staff)
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The Operator ~ [_SSE GENERATION LTD_]

Represented by (Name of Staff)

Signature

Date 25’/04*/201é.

The Council [_LSOUTH AYRSHIRE COUNCIL_]
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SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

ANNEX 5 - DETAILED LOG ANALYSIS




LOG TREND ANALYSIS at Tralodden Cottage

Notel: The operational data from the Development has been correlated with complaint logs to determine the critical periods (ETSU-R-97 page 87), also referred to as meteorological conditions in
which the complaints occurred (ETSU-R-97 page 102).

Note2: When no start or end time was reported, a start/end period +2h/-2h of the reported time is assumed. When "All day" was reported, a 12h period is assumed from 9am to 9pm. Other time
assumptions may also apply if logs are not specific/clearly legable.

Summary of general comments from residents: Overall Comment TNEI on 01/03/2016:
Loud, very loud, realy loud and high noise from whooshing and swishing. Disturb work, leisure, rest Logs supplied to TNEI as scaned paper document and typed by TNEI into electronic format. Only logs
and sleep. relevant to the specific noise complaint have been included here to help identifying trends in the wind
No specific logs provided before the start of the survey, one log for every day of the survey (which conditions during complaint periods (ie. comments on other type of noise source such as trafic not included).
was 14/10/2015 to 04/02/2016). Some periods of "High noise" are reported despite the resident noting |Some logs which had no specific times between 09/12&29/12 have not been included. Based on the fourteen
some turbines had stopped. logs id 11,19,20,21,22,23,24,25,26,28,29,46,47,48 (loud, very loud, realy loud and high noise) the critical
periods may be interpreted as follows: Critical time: Time given are during the day, but both Quiet day time
and Night time may be assessed. Critical Wind speed: 6-11 m/s (60m height stantdardised to 10m), Critical
Wind Direction: 140-270°.
Resident Comments
(Wind Conditions?
Location within property?
Id: Date Start Date End Description of Noise Rain? Noise description?) |Activity affected Data Summary TNEI Comment
1 | 16/10/2015 08:00 | 16/10/2015 11:00 Light swishing noise Some turbines stopped. Work & lesiure m::: V\A\ggllora.z,
2 | 17/10/2015 08:00 | 17/10/2015 12:00 Light swishing noise Nearest turbine stopped Work & lesiure m::: V\A\gillozz.z,
3 | 18/10/2015 10:00 | 18/10/2015 12:00 Medium swishing noise Nearest turbine stopped Work & lesiure m::: V\A\gglao?s,
4 | 19/10/2015 21:00 | 20/10/2015 00:00 High Levels of Noise. Swishing.  |Nearest turbine stopped. ~ |Rest & sleep e o3 ;‘Uzvftzveiadhfé’:svgfgg:m tothe other identified
5 | 2011012015 06:00 | 20/10/2015 09:00 | High Levels of Noise. Swishing.  |Nearest turbine stopped.  |Rest & sleep ean WS@10-4.; ?Uzﬁxadhfgfsvgfggzmd o the other identified
6 | 21/10/2015 11:00 | 21/10/2015 14:00 Medium swishing noise Nearest turbine stopped. Work & lesiure m::: V\A\gglﬁf 4
7 | 22/10/2015 09:00 | 22/10/2015 11:00 Mixed levels Nearest turbine stopped. Work & lesiure m::: V\A\;zgl;;sm T
8 | 23/10/2015 09:00 | 23/10/2015 12:00 Whirling constant. ;‘;ﬁ:‘: di;STn (Stared?  lork, lesiure, sleep e o
9 | 24/10/2015 01:00 | 24/10/2015 15:00 Whirling, Whooshing ;‘gﬁ:‘: di;STn (Stared?  lork, lesiure, sleep e g o6
10 | 25/10/2015 09:00 | 25/10/2015 11:00 Whooshing Work, lesiure, sleep e o No end time specified, TNEI assumed 2h after start
11| 26/10/2015 10:00 | 26/10/2015 13:00 | Whooshing. Constant aircraft sound. |Turbine 8 started. Work, lesiure, sleep x::: aziﬁﬂ 9
12| 27/10/2015 09:00 | 27/10/2015 15:00 Constant whooshing noise Work, lesiure, sleep m::: a;g?;: 4
13| 28/10/2015 10:00 | 28/10/2015 14:00 Repetative whooshing noise Work, lesiure, sleep m::: a;glsf:el 5i
14| 29/10/2015 08:00 | 29/10/2015 17:00 Whooshing noise Work, lesiure, sleep A
15| 30/10/2015 08:30 | 30/10/2015 10:00 Whooshing noise Work, lesiure, sleep e s,
16 | 31/10/2015 09:00 | 31/10/2015 21:00 Whooshing noise Work, lesiure, sleep m::: a;gt?: 8 Times not specified, assumed 9am-9pm
17 01/11/2015 12:00 | 01/11/2015 18:00 whooshing repetative Work, lesiure, sleep e e
18| 08/11/2015 10:00 | 08/11/2015 14:00 ‘Whooshing noise Lesiure, rest, sleep #NIA No MET or SCADA available for this period
19 [ 09/11/2015 11:00 | 09/11/2015 15:00 Loud Whooshing Work, sleep pean woglTS
20 | 10/11/2015 08:00 | 10/11/2015 14:00 Loud whooshing Work, sleep e e
21| 11/12/2015 13:00 | 11/11/2015 19:00 Loud whooshing Work, sleep e e
22 12/12/2015 12:00 | 12/11/2015 21:00 Really loud whooshing Work, sleep %
23| 13/11/2015 09:00 | 13/11/2015 15:00 Really loud swooshing noise Work, sleep e
24 | 14/11/2015 10:00 | 14/11/2015 12:00 Very loud whooshing Work, sleep e g
25 | 15/11/2015 08:00 | 15/11/2015 15:00 Very loud whooshing Work, sleep e e
26 | 16/11/2015 08:00 | 16/11/2015 16:00 Whooshing very loud ;;;?;”f;ofg' at1620, started |\ qoep pean SO 00
27| 17/11/2015 12:00 | 17/11/2015 20:00 NA Turbine closest stopped Work, sleep Im;::azg@;o;a.g.
28 | 18/11/2015 16:00 | 18/11/2015 18:30 Really noisy whooshing Work, sleep e ST
29| 19/11/2015 16:00 | 19/11/2015 19:00 Really loud whooshing noise "/\‘v‘or:zzvév‘;'dib'e through closed | dleep pean WS L08:
30| 20/11/2015 14:00 | 20/11/2015 18:00 Varied levels whooshing Work, sleep Mean WS@10=8.5;
31| 21/11/2015 08:00 | 21/11/2015 13:00 Whooshing Sleep, work
32| 22/11/2015 13:00 | 22/11/2015 17:00 Whooshing Sleep, work
33| 23/11/2015 15:00 | 23/11/2015 21:30 Whooshing Sleep, work
34| 24/11/2015 18:00 | 24/11/2015 21:00 Whooshing Sleep, work
35| 25/11/2015 14:00 | 25/11/2015 20:00 Whooshing Fog, light wind Work, sleep
36 | 26/11/2015 09:00 | 26/11/2015 16:00 Whooshing Windy Work, sleep
37| 27/11/2015 10:00 | 27/11/2015 17:00 Whooshing Windy, rain Work, sleep
38| 28/11/2015 08:00 | 29/11/2015 05:00 Whooshing Windy Work, sleep
39| 29/11/2015 07:00 | 29/11/2015 19:00 Whooshing Mixed Work, sleep
40 | 30/11/2015 10:00 | 30/11/2015 15:00 Whooshing Rain, windy Work, sleep
41| 01/12/2015 08:00 | 01/12/2015 14:00 Whooshing Rain, windy Work, sleep
42| 02/12/2015 11:00 | 02/12/2015 17:00 Whooshing Rain, windy Work, sleep
43| 03/12/2015 11:00 | 03/12/2015 19:00 Whooshing Rain, windy Work, sleep
44 | 04/12/2015 08:00 | 04/12/2015 14:00 Whooshing Stormy Work, sleep
45| 05/12/2015 10:00 | 05/12/2015 22:00 Whooshing Stormy Work, sleep
46 | 06/12/2015 11:00 | 06/12/2015 16:00 Loud Whooshing Sunny, light winds iL”e“;;r:r’dZ';my day but noise too loud to go out pean WS 108
47| 07/12/2015 09:00 | 07/12/2015 21:00 Loud Whooshing Winds Work, sleep el Used 09:00-21:00 for “various time day&night"
48 | 08/12/2015 09:00 | 08/12/2015 21:00 Loud Whooshing Winds Work, sleep e O ® Used 09:00-21:00 for “various time day&night"
49| 30/12/2015 09:00 | 30/12/2015 11:00 Swishing, Whooshing Mixed Sleep, work Vean We@IOLL
50 | 31/12/2015 10:00 | 31/12/2015 16:00 Swishing, Whooshing Mixed Sleep, work e e
51 | 01/01/2016 13:00 | 01/01/2016 18:00 Swishing, Whooshing Mixed Sleep, work e o
52 | 02/01/2016 16:00 | 02/01/2016 20:00 Swishing, Whooshing Windy Sleep, work e o
53 | 03/01/2016 11:00 | 03/01/2016 18:00 Swishing, Whooshing Mixed Sleep, work e s
54 | 04/01/2016 02:00 | 04/01/2016 18:00 Swishing, Whooshing Mixed Work, sleep e o
55 | 05/01/2016 11:00 | 05/01/2016 16:00 Swishing, Whooshing Mixed Work, sleep e o
56 | 06/01/2016 08:00 | 06/01/2016 22:00 Swishing, Whooshing Mixed Work, sleep e o




57

07/01/2016 07:00

07/01/2016 11:00

Swishing, Whooshing

Mixed

Work, sleep

Mean WS@10=6.5;
Mean WD=185.3

58

08/01/2016 09:00

08/01/2016 20:00

Swishing, Whooshing

Mixed

Work, sleep

59

09/01/2016 15:00

09/01/2016 20:00

Whooshing, Swishing

Rain, mixed

Work, sleep

60

10/01/2016 13:00

10/01/2016 20:00

Swishing, Whooshing

Windy, mixed

Work, sleep

61

11/01/2016 09:00

11/01/2016 14:00

Swishing, Whooshing

Varied

Work, sleep

62

12/01/2016 15:00

12/01/2016 21:00

Swishing, Whooshing

Mixed

Work, sleep

63

13/01/2016 09:00

13/01/2016 13:00

Whooshing, Swishing

Mixed

Work, sleep

64

14/01/2016 13:00

14/01/2016 20:00

Whooshing, Swishing

Windy

Work, sleep

65

15/01/2016 14:00

15/01/2016 21:00

Whooshing, Swishing

Mixed

Work, sleep

66

16/01/2016 15:00

16/01/2016 19:00

Whooshing, Swishing

Rain

Work, sleep

67

17/01/2016 09:00

17/01/2016 14:00

Whooshing, Swishing

Mixed

Work, sleep

68

18/01/2016 11:00

18/01/2016 21:00

Swishing, Whooshing

Mixed

Work, sleep

69

19/01/2016 09:00

19/01/2016 15:00

Swishing, Whooshing

Mixed

Work, sleep

70

20/01/2016 22:00

21/01/2016 01:30

Whooshing, Swishing

Rain

Work, sleep

71

21/01/2016 14:00

21/01/2016 19:00

Whooshing, Swishing

Rain

Work, sleep

72

22/01/2016 15:00

22/01/2016 21:00

Whooshing, Swishing

Mixed

Work, sleep

73

23/01/2016 13:00

23/01/2016 17:00

Whooshing, Swishing

Mixed

Work, sleep

74

24/01/2016 08:00

24/01/2016 21:00

Swishing, Whooshing

Mixed

Work, sleep

75

25/01/2016 13:00

25/01/2016 16:00

Swishing, Whooshing

Mixed

Work, sleep

76

26/01/2016 17:00

26/01/2016 22:00

Swishing, Whooshing

Mixed

Work, sleep

v

27/01/2016 15:00

27/01/2016 18:00

Swishing, Whooshing

Mixed

Work, sleep

78

28/01/2016 09:00

28/01/2016 16:00

Swishing, Whooshing

Mixed

Work, sleep

79

29/01/2016 11:00

29/01/2016 21:00

Whooshing, Swishing

Mixed

Work, sleep

80

30/01/2016 14:00

30/01/2016 18:00

Whooshing, Swishing

Mixed

Work, sleep

81

31/01/2016 09:00

31/01/2016 13:00

Whooshing, Swishing

Dry, light wind

Work, sleep

82

01/02/2016 08:00

01/02/2016 17:00

Whooshing, Swishing

Showers, Light wind

Work, sleep

83

02/02/2016 07:00

02/02/2016 14:00

Whooshing, Swishing

Dry, sunny, light wind

Work, sleep




Wind Speed at 10m during each log period
-Max WS @10 - Mean WS @10 -Min WS @10

Wind Speed (m/s)
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Period Id Number

Wind Direction during each log period
= Max WD - Mean WD = Min WD

Average Wind Direction (degrees)
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Project Hadyard Hill
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Noise Complaint Record
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Noise Complaint Record

Address of Affected Property: | D Corpisinant: B  7y0c of Noise: Noise from wind turbines

| ﬂ@ﬂ%z@;fﬂ?/%
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Maise Complaint Record

Address of Affected Property: [N o o'inant: [ 7/pc of Noise: Noise from wind turbines
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Noise Complaint Record

Address of Affected Property: [ Corpi2inant: N

Type of Noise: Noise from wind turbines

T/z/ LT[ date Time Time "Area of Description of the naise Persons ' What activity at the property isthe | weather
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Noise Complaint Record

Address of Affected Property: [N Coro-icant: I 70 of Noise: Noise from wind turbines

' date

Time
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Noise Complaint Record
Address of Affected Property: [ Corpainant: BB Type of Noise: Noise from wind turbines
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’ started ceased property | 2. affected at noise interfering with. 4. . conditions
\ \ affected - ) the time 3. | 5.
) 1 |
It AT K@/?}? WJMS
el or ﬁe g0 GWOELAE
(e |4 ¥
A L I B I e wosr |
]29 CGGJ , e “ P " { . R ekt
T 0 | LL L %QE}F




Tralodden Cottage-Original Logs from Resident 15/10/2015 to 01/02/2016 (With TNEI Ids) Page 7 of 25

Noise Complaint Record

Address of Affected Property: |G o oainant: [  7vpe of Woise: Noise from wind turbines

i

| weather
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Noise Complaint Record

Address of Affected Property: [N Corpiainant: IEEEEE Type of Noise: Noise from wind turbines

date Time ‘Time Area of Description of the noise - Persoﬁs What activity at the property isthe | weather
started ' ceased property | 2. affected at noise interfering with. 4. .| conditions
affected the time 3. 5.
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Noise Complaint Record
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Noise Complaint Record
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Noise Compfiaint Record
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Noise Complaint Record
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Moise Complaint Record
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Noise Comptiaint Record
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Noise Compiaint Record
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Naise Complaint Record

Address of Affected Property: [ INEGNGNGNGNGEEEEEEEEEE Cooainant: I Type of Noise: Noise from wind turbines

Nﬁ’

%A pfﬂ/

date Time Time Area of Description of the noise Persohs . What activity at the property isthe | weather
started ceased property | 2. affected at noise interfering with, 4, conditions -
affected the time 3. 5.
. 1,
| DRCA ait |
(k| b A | womtes | gel | WOKG -
VA | st SChg / wreryf
A N
A T A G RS- 2 VT B 4 S
Cetrl
Y1 - |
[ i pa |y oosuak WL | WO I
‘ o 7 1?-’13#) _ Z o F |
ol . Lk
o [ [ | A | ot | G ,zfé |
fﬁff’




Tralodden Cottage-O’riQinal Logs from Resident 15/10/2015 to 01/02/2016 (With TNEI Ids) Page 17 of 25

Noise Complaint Record
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Noise Complaint Record
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Noise Complaint Record
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Noise Complaint Record
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Moise Complaint Record
Address of Affected Property: _ Complainant: [N  Type of Noise: Noise from wind turbines
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Moise Complaint Record
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SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

ANNEX 6 - NOISE PREDICTIONS TO TEST SCENARIOS
WITHIN 0.5dB of SCENARIO ““ALL ON”




Technical Note
Hadyard Hill Wind Farm - Tralodden Cottage noise survey October 2015 to February 2016
Detail of 0.5dB rule for shut-down periods — Revision 1

Moise Coulon

The operational data recorded included the generated power (in kWh) for each of the 52 wind turbines
for each 10 minute period. Any given 10 minute period when all 52 wind turbines produced less than
1kWh each was identified as a shut down period (T1-T52 All OFF) and this data was used for Stage 1
of the protocol (establish background levels and ETSU-R-97 limits). For Stage 2, valid data are
defined as “T1-T23 ON with exceptions”. Noise predictions were undertaken and showed that “T1-T23
ON” was within 0.5dB of “T1-T52 ON” (criteria set in the IOA GPG SGN 5 and in the protocol)
therefore as a first step the assessment only included data when T1-T23 were all ON. However,
during the survey there was a large amount of time were one or two of the turbines within the group
T1-T23 were off. TNEI identified seventeen combinations which occurred for long periods of time
during the survey and undertook noise predictions to test if any would be within 0.5dB of predictions
“T1-T52 ON". The results are shown below in Table 1, as can be seen a large number of
combinations are within 0.5dB and these have therefore included. This test also shows that
combinations when either T8 or T3 (the two nearest turbines) were off could not be included.

Table 1: Analysis of combination within T1-T22 appearing frequently during the survey

Predicted LA90 Difference to Are 10miute
for the 43.8dB which is eriods during the

T Combination combination | the predicted LA90 P . .g
Combination id . . survey valid (ie less

Name @12m/s in for all turbines ON

. than 0.5dB

sector 5 @12m/s in sector O

(downwind) 5 (downwind) '




SSE Generation Ltd
Noise Compliance Monitoring
Hadyard Hill Wind Farm

ANNEX 7 - RESULTS WITH WIND SPEEDS UP TO
12m/s

Figure A7.1 Noise Assessment - Stage 2&3 Total Noise and Specific Wind Turbine Noise with
wind speeds up to 12m/s



Noise Assessment Stage 2&3 - Specific Wind Turbine Noise

ETSU-R-97 QUIET DAYTIME

ETSU-R-97 NIGHT TIME

ETSU-R-97 Noise Limits

14 14
x 12 <
Q [=)
2 2
§ g
£ £
° o
g ® 3
H B
;e ;
5
H H
s, 2
3 b
4 3
a
v w
g 2 ]
H H
0 0 T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360 o 30 60 90 120 150 180 210 240 270 300 330 o
North East South West North North East South West Nt
Wind Direction in Degrees Wind Direction in Degrees
65 65
60 60
855 3 55
T 3
¢
%50 g 50
v ©
2 5
Gas g 45
a T
B0 T 40
3 3
2 &
35 <35
S
s 3
-] Q
3 30 g 30
= =
225 S 25
20 20
¥ =39.272 -0.089 +0.134 x2; R"2 error = 0.541 15 y = 41.452 -0.904x +0.195 x2; R"2 error = 0.571
15
0 1 2 3 4 5 6 7 8 9 11 12 13 14 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Wind Speed standardised 60/10 from SODAR . .
Wind Speed standardised 60/10 from SODAR
65 65
60 60
_ 55 5 55 -
E =
2 50 T 50
g g
3
®
¢ 45 5 45
[ & T T T T T ==
< 40 < 40
8§ 35 4 35
S (=%
o~
3
% 30 P
z
225 =z 25
=) e
20 20
15 15
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Wind Speed standardised 60/10 from SODAR Wind Speed standardised 60/10 from SODAR
Summary Table: Summary Table:

1366 total data points as follows: 0 67 163 213 185 175 186 173 136 57 11 1029 total data points as follows: 0 24 11 153 137 140 173 152 105 26 8
Wind Speed (m/s) 2 3 4 5 6 7 8 9 10 1 12 Wind Speed (m/s) 2 3 4 5 6 7 8 9 10 1 12
Total Noise(ON) 402 | #11 | @22 | 436 | 452 | 472 | 493 | 518 | 545 | 575 Total Noise(ON) - 40.5 4 41.8 3 447 | 467 | 49.1 | 519 | 551 | 58.7
Background Noise Levels(OFF) 36 36.4 37 37.9 | 389 | 4.1 | 416 | 432 45 a7 49.2 Background Noise Levels(OFF) 334 | 339 | 347 | 358 | 372 | 389 | 40.8 | 43.1 [ 456 [ 485 [ 516
SOD:FT"C ind Turbine Noise{ON minus 37.9 39 202 | 418 | 436 | 458 | 481 | s0.8 | 536 | s6.8 éf’re;.'ﬁ[ Wind Turbine Noise(ON minus 394 | 398 | 405 | 417 | 434 | 454 | 478 | s07 54 57.8
ETSU-R-97 Noise Limits 41 41.4 42 29 | 439 | 454 [ 466 | 482 50 52 54.2 ETSU-R-97 Noise Limits a3 43 43 43 43 3.9 | 458 | 48.1 | 506 | 535 | 566
Exceedances 3.5 3 2.7 2.1 1.5 0.8 -0.1 0.8 1.6 2.6 Exceedances 3.6 -3.2 2.5 1.3 0.5 0.4 0.3 0.1 0.5 1.2

Project  Hadyard Hill
Legend:
o Lago 10 Minute Measurement Point Total Noise (ON) >

——| Total Noise(ON) Client  SSE Generation Ltd

—| Background Noise Levels(OFF)

[——] Specific Wind Turbine Noise(ON minus OFF) Title  Noise Assessment Stage 2&3 - Specific Wind Turbine Noise

Wind Speed Filter: 3-12m/s
Wind Direction Filter: 75-270"
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