05 | 05 | 0S | 6v | 6V | 6% | 8 | 87 | Lv | ¢ | &b | ov (ETSTYE ‘€06£9Y) moy do)
6V | 6V | 6 | 6V | 8V | 8¢ | ¥ | Ov | 9v | S¥ | Sv | ¥ {TZTZPE ‘669191) Bue 9y01S uo asnoH Jlgnd
O | 9V | 9V | S | vb | €b | SV | €v | v | €% | b | &p {8ZTEVE '€TTSIY) SAWIOH Byl
6V { 6V | 6V | 8 | 9v | Sy | vv | v | v | € | € | £t (zzzeve ‘CTEVIY) 9501D PIRUIININ 28 Auadoug
EV | €V | Ev | €V | ev | € | s | €v | €V | €7 | €% | ¥ {TSTEVE ‘998€9¥) peoy weysumon uo Auadoid
Ev | Ev | €V | €V | € | €V | Ev | € | €v | €% | v | € (6£TZVE ‘T8TE9Y) 3n01D uapur] uo Auadoug

51997 [9G123( %%

zw ot |6 [ s [2]9]s

v ezt

' spouad ajnuiu-pT Jaao

padesaae ais aYs UM (s/w) WY sasw QT 1. paads puim pasipiepuels

({sa1euip1003 pud Suiyuiou ‘Sunses) uogeroy

MUM-OT 06 @p [aA3] 3SION - 00:L0 PUE 00:EZ UIIMIaG - Z J|qeL

SS | bS | es | eS| es | 1S | oS | 67 | sy | ¥ | v | oF {ETSTYE '€06£91) moy do)
TS (¢S | 1S | 05 | 6F | 67 | 8 | v | 9V | o | St | w¥ (TZTZrE ‘669191) BueT 3401S U0 3sNOH dN|qngd
€S [ TS | OS | 6V | v | 9v | S | v | 2 | ¥ | ov | g€ (8Z1EVE ‘ETTSOY) SaW|OH ayL
95 | SS | S | ¥S | €5 | TS | IS | OS | 6V | 8¢ | 8 | ¢ (zzzeve ‘TTEYIY) 3501 PIRYINIA 18 Aladosg
IS | IS | 09 | OS [ 6V { 8 | 8 | &b | Lv | 9 | st | sp (TSTEVE '998€9¥) peoy weysuoN uo Auadoug
8y | LV | v | ¥ | v | 9 | 9% | ov | 9v | Ss¥ | st | Sp (6£Z2r€ ‘78TE9Y) 3r01D uspun uo Apadolg

S|9A91 (3q13Q %%

et jw ot |6 | 8] ]9 s |v]|€]z]ct

sponad ajnui-oY J9AC

paBeiaae axis sy3 utyiim (s/w) ySjay sanaw O e paads puim pasipiepuess

{sa1euipioos pid Suyiou ‘Sunsea) uopeso]

SInUIL-T 06 gp |9Ad] ISION - 00:EZ pue p0:L0 usamiag - T I|qelL

$310N JdUEpINg paydene

343 Yalm uoidunfuod ul peas 3q osje PINoYS pue Z/T/ZT0Z UOISSIWIad SuluUEld JO P PUE L€ SUOHIPUDD 0} ale|al Mo|aq 1n0 13s Sajqe) ay)




‘S310N
SDUBPING Payene ay1 ul USAIS PoYISW By3 YIm IUEPJOIIR Ul Palejndjed “WSIay qny 1e PaJnseatu SOy woly um>_hmvEm_wcmm:mEoﬁqummam

PUIM 01 S13jaJ U BYI ulyUM JYSIaY sanaw OT Je paads puim pasipaepuels ay) “saydde sywy asiou 40 13s U3AI3 e YdIIym 01 sBulamp Jo uoneIO|
|esauad ay: SuiApuapl Jo asodind ay3 10y papinoid ale S3jgel 352yl Ul 1IN0 195 SBIUAIDYAI S31RUIPI00d |edydesBoal ay) 1z 1@ T Sa|qel 01 310N



A GOOD PRACTICE GUIDE TO THE APPLICATION OF ETSU-R-97 FOR THE 4 lnstine o
ASSESSMENT AND RATING OF WIND TURBINE NOISE % Acoustics

Guidance Notes for Nolse Conditions

These notes are to be read with and form part of the noise condition. They further explain the condition and
specify the methods to be employed in the assessment of complaints about noise immissions from the wind
farm. The rating level at each integer wind speed is the arithmetic sum of the wind farm noise level as
determined from the best-fit curve described in Guidance Note 2 of these Guidance Notes and any tonal penalty
applied in accordance with Guidance Note 3. Reference to ETSU-R-97 refers to the pubiication entitled “The
Assessment and Rating of Noise from Wind Farms” (1997) published by the Energy Technology Support Unit
(ETSU) for the Department of Trade and Industry (DTI).

Guidance Note 1

(a) Values of the Lago,10 mmue NOiSE statistic should be measured at the complainant’s property, using a sound
ievel meter of EN 60651/BS EN 60804 Type 1, or BS EN 81672 Class 1 quality (or the equivalent UK adopted
standard in force at the time of the measurements) set to measure using the fast time weighted response as
specified in BS EN 60651/BS EN 60804 or BS EN 61672-1 {or the equivalent UK adopted standard in force at
the time of the measurements). This should be calibrated in accordance with the procedure specified in BS
4142: 1997 (or the equivalent UK adopted standard in force at the time of the measurements). Measurements
shall be undertaken in such a manner to enable a tonal penalty to be applied in accordance with Guidance Note

3.

(b) The microphone should be mounted at 1.2 ~ 1.5 metres above ground level, fitted with a two-layer
windshield or suitable equivalent approved in-writing by the Local Planning Authority, and placed outside the
complainant’s dwelling. Measurements should be made in “free field” conditions. To achieve this, the
microphone should be placed at least 3.5 metres away from the building facade or any reflecting surface except
the ground at the approved measurement location. In the event that the consent of the complainant for access
to his or her property to undertake compliance measurements is withheld, the wind farm operator shall submit
for the written approval of the Local Planning Authority details of the proposed alternative representative
measurement location prior to the commencement of measurements and the measurements shall be
undertaken at the approved aiternative representative measurement location.

(c) The Laso,10 mnste Measurements should be synchronised with measurements of the 10-minute arithmetic
mean wind and operational data logged in accordance with Guidance Note 1(d), including the power generation
data from the turbine control systems of the wind farm.

(d) To enable compliance with the conditions to be evaluated, the wind farm operator shall continuously log
arithmetic mean wind speed in metres per second and wind direction in degrees from north at hub height for
each turbine and arithmetic mean power generated by each turbine, all in successive 10-minute periods. Unless
an altemative procedure is previously agreed in writing with the Planning Authority, this hub height wind speed,
averaged across all operating wind turbines, shall be used as the basis for the analysis. All 10 minute arithmetic
average mean wind speed data measured at hub height shall be ‘standardised’ to a reference height of 10
metres as described in ETSU-R-97 at page 120 using a reference roughness length of 0.05 metres . It is this
standardised 10 metre height wind speed data, which is correlated with the noise measurements determined as
valid in accordance with Guidance Note 2, such correlation to be undertaken in the manner described in
Guidance Note 2. All 10-minute periods shall commence on the hour and in 10- minute increments thereafter.

(e) Data provided to the Local Planning Authority in accordance with the noise condition shall be provided in
comma separated values in electronic format.

(f) A data logging rain gauge shall be installed in the course of the assessment of the levels of noise

immissions. The gauge shall record over successive 10-minute periods synchronised with the periods of data
recorded in accordance with Note 1(d).

Guidance Note 2

(a) The noise measurements shall be made so as to provide not less than 20 valid data points as defined in
Guidance Note 2 (b)

(b) Valid data points are those measured in the conditions specified in the agreed written protocol under
paragraph (d) of the noise condition, but excluding any periods of rainfall measured in the vicinity of the sound
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level meter. Rainfall shall be assessed by use of a rain gauge that shall log the accurrence of rainfall in each 10
minute period concurrent with the measurement periods set out in Guidance Note 1. In specifying such
conditions the Local Planning Authority shall have regard to those conditions which prevailed during times when
the complainant alleges there was disturbance due to noise or which are considered likely to result in a breach

of the limits.

(c) For those data points considered valid in accordance with Guidance Note 2(b), values of the Lagg,10 minue
noise measurements and corresponding values of the 10- minute wind speed, as derived from the standardised
ten metre height wind speed averaged across all operating wind turbines using the procedure specified in
Guidance Note 1(d}, shall be plotted on an XY chart with noise level on the Y-axis and the standardised mean
wind speed on the X-axis. A least squares, "best fit" curve of an order deemed appropriate by the independent
consultant (but which may not be higher than a fourth order) should be fitted to the data points and define the

wind farm noise level at each integer speed.

Guidance Note 3

(a) Where, in accordance with the approved assessment protocol under paragraph (d) of the noise condition,
noise immissions at the location or locations where compliance measurements are heing undertaken contain or
are likely to contain a tonal component, a tonal penalty is to be calculated and applied using the following rating

procedure.

(b) For each 10 minute interval for which Lago.1p mnse data have been determined as valid in accordance with
Guidance Note 2 a tonal assessment shall be performed on noise immissions during 2 minutes of each 10
minute period. The 2 minute periods should be spaced at 10 minute intervals provided that uninterrupted
uncorrupted data are available ("the standard procedure”™). Where uncorrupted data are not available, the first
available uninterrupted clean 2 minute period out of the affected overall 10 minute period shall be selected. Any
such deviations from the standard procedure, as described in Section 2.1 on pages 104-109 of ETSU-R-97,

shall be reported.

(c) For each of the 2 minute samples the tone ieve! above or below audibility shall be calculated by comparison
with the audibility criterion given in Section 2.1 on pages 104109 of ETSU-R-97.

(d) The tone level above audibility shall be plotted against wind speed for each of the 2 minute samples.
Samples for which the tones were below the audibllity criterion or no tone was identified, a value of zero

audibility shall be used.

(e) A least squares “best fit’ linear regression line shall then be performed to establish the average tone level
above audibility for each integer wind speed derived from the value of the “best fit” line at each integer wind
speed. If there is no apparent trend with wind speed then a simple arithmetic mean shall be used. This process
shall be repeated for each integer wind speed for which there is an assessment of overall levels in Guidance

Note 2.

{f) The tonal penalty is derived from the margin above audibility of the tone according to the figure below.
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Guidance Note 4

(2) If a tonal penalty is to be applied in accordance with Guidance Note 3 the rating level of the turbine noise at
each wind speed is the arithmetic sum of the measured noise level as determined from the best fit curve
described in Guidance Note 2 and the penalty for tonal noise as derived in accordance with Guidance Note 3 at
each integer wind speed within the range specified by the Local Planning Authority in its written protocol under
paragraph {d) of the noise condition.

(b) If no tonal penalty is to be applied then the rating level of the turbine noise at each wind speed is equal to
the measured noise leve! as determined from the best fit curve described in Guidance Note 2.

(c) In the event that the rating level is above the limit(s) set out in the Tables attached to the noise conditions or
the noise limits for a complainant's dwelling approved in accordance with paragraph (e) of the noise condition,
the independent consultant shall undertake a further assessment of the rating level to correct for background
noise so that the rating level relates to wind turbine noise immission only.

(d) The wind farm operator shall ensure that ali the wind turbines in the development are turmed off for such
period as the independent consultant requires to undertake the further assessment. The further assessment

shall be undertaken in accordance with the following steps:

{€). Repeating the steps in Guidance Note 2, with the wind farm switched off, and determining the background
noise (L3) at each integer wind speed within the range requested by the Locai Planning Authority in its written
request under paragraph (c) and the approved: protocol under paragraph (d) of the noise condition.

(f) The wind farm noise (L1) at this speed shail then be calculated as follows where L2 is the measured level
with turbines running but without the addition of any tonal penalty:

10 %o _10 %o

r

S

| N

(@) The rating leve! shall be re-calculated by adding arithmetically the tonal penalty (if any is applied in
accordance with Note 3) to the derived wind farm noise L1 at that integer wind speed.

(h} If the rating level after adjustment for background noise contribution and adjustment for tonal penalty (if
required in accordance with note 3 above) at any integer wind speed lies at or below the values set out in the
Tables attached to the conditions or at or below the noise limits approved by the Local Planning Authority for a
complainant’s dwelling in accordance with paragraph (e) of the noise condition then no further action is
necessary. If the rating level at any integer wind speed exceeds the values set out in the Tables attached to the
conditions or the noise limits approved by the Local Planning Authority for a complainant's dwelling in
accordance with paragraph (e) of the noise condition then the development fails to comply with the conditions.
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