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1. Introduction
11 This is a statement of common ground ("SOCG") between RWE nPower

1.2

1.3

1.4

1.5

2.1

22

23

Renewables Limited (RWE) and Powys County Council (PCC) conceming
an application made to the Department of Energy and Climate Change
(DECC) for consent under section 36 of the Electricity Act 1989.

This SOCG concerns the topic of Noise and has been produced and agreed by
RWE and PCC in connection with Session 2 of the Inquiry.

This statement refers to information presented in Chapter 9 of the Environmental
Statement 2008 (ES), Chapter 9 of the Supplementary Environmental
Information 2009 (SEI 2009) on cumulative matters, Chapter 9 of the
Supplementary Environmenta! Information 2011 (SEI 2011) and its associated
Noise Update of 2011 (SEI 2011 NU), all as issued in relation to Carnedd Wen
Wind Farm.

The project would comprise 50 wind turbines. A candidate wind turbine, the
Vestas V90 3.0 MW turbine with a hub height of 90 m has been used to
determine the likely operational noise effects of the proposal.

PCC is not pursuing an objection based upon the noise effects arising from
the construction, operation or decommissioning of Carnedd Wen Wind Farm.

Full details of the methodologies and baseline results for Carnedd Wen Wind
Farm are provided in Chapters 9 of the ES and the SEI 2011 and the associated
appendices referenced from those chapters.

The scope of the baseline background noise data gathering exercise was
agreed with Mr Paul Bufton, Senior Environmental Health, PCC (see Section
9.3.2 of the ES). The resultant baseline information is detailed in Section 9.3.3 of
the ES and Section 9.3.2 of the SEI 2011.

A totat of nine background noise monitoring locations were agreed with PCC as
being representative of the combined effects of Carnedd Wen Wind Farm and

Llanbrynmair Wind Farm. Due to the proximity of these two separate wind farm
developments it was agreed with PCC that background noise monitoring at the
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2.4

2.5

2.6

2.7

2.8

five identified locations to the north and north-west of the development site
should be the responsibility of RWE. The remaining four locations were agreed
with PCC to be represented by baseline measurements reported by Renewable
Energy Systems Ltd (RES), the developer of the proposed Llanbrynmair Wind
Farm.

Baseline wind data was acquired from a temporary 50 m high met mast
which was located within the site boundary. Wind shear comrections were
undertaken to derive standardised 10m high wind speed.

Representative wind varying noise data was obtained for each background
noise monitoring location, which included filtering of data to remove periods of
extraneous noise and heavy rain.

The baseline background noise surveys and the subsequent derivation of
appropriate operational noise limits for the Carnedd Wen Wind Farm, as listed in
the table of noise limits in the attached proposed noise conditions, have been
undertaken in accordance with the JOA Good Practice Guide (IOA GPGY)' to
the application of ETSU-R-97.

The tabulated noise limits have been derived taking proper account of the
potential cumulative noise effects of the following wind farm schemes which
have/are being considered by either DECC or PCC:

» Cemmaes 2 Wind Farm {existing)

» Cemmaes 3 Wind Farm extension (proposed)
*  Mynydd Waun Fawr Wind Farm (proposed)

» Tirgwynt Wind Farm {proposed)

¢ Dyfnant Forset Wind Farm {(proposed)

*  Llanbrynmair Wind Farm (proposed)

The tabulated noise limits represent an adequate and appropriate way of
controlling operational noise levels from the final turbine model to be installed
at the Carnedd Wen Wind Farm so as to provide sufficient protection to
amenity should this wind farm be consented in isolation or with any of the
schemes mentioned in paragraph 2.7.

' Institute of Acoustics, ‘A Good Practice Guide to the Application of ETSU-R-97 for the
Assessment and Rating of Wind Turbine Noise', May 2013
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2.9

3.1

3.2

3.3

3.4

3.5

ETSU-R-97 specifies a penalty to be applied for the presence of tonal
components in the turbine noise immissions. The potential for this characteristic
to be emitted is best controlled by way of a penalty applied to overall noise
levels. The method for attaching a tonal penalty is incorporated within the
attached noise conditions.

Assessment of Effects
Construction Noise

The ES reported the findings of the construction phase of the development.
Decommissioning effects, although occurring at the end of the development's
life, would be similar to the construction effects.

Noise during construction and decommissioning of the Project is not likely to
cause significant impacts. In addition to existing powers under the Control of
Poliution Act 1974, it is agreed that appropriate planning conditions can be
worded to ensure that disturbance during the construction phase is acceptable.
Draft wording has been prepared in the attached proposed noise conditions.

Operational Noise

The SEI 2011 and its associated Noise Update of 2011 {SEI 2011 NU), reported
the findings of an operational noise assessment based on the present
application for a total of 50 wind turbines.

The 2011 noise characteristics of the Vestas V30 3.0 MW 90 m hub height
candidate turbine were used to calculate turbine noise levels at the most

noise sensitive locations surrounding the wind farm.

Since 2011 there has been a number of additional changes to the noise
assessment process that have further informed the applicable noise limits and
the noise levels likely to arise from the operation of the Carnedd Wen Wind

Farm. These changes comprise:

1) Further consultation during the course of 2013 has resulted in the separate
daytime and night-time apportioned noise limits being consolidated into a
single set of noise limits applicable at all times, this being derived from the
apportioned daytime noise limits. This results in the more stringent daytime
fixed lower limit of 40 dB(A) also applying to night time periods, where
otherwise a fixed lower limit of 43 dB(A) would have applied. The resultant
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3.6

3.7

3.8

3.9

3.10

apportioned noise limits applicable to Carnedd Wen Wind Farm have
additionally been further reduced at a number of generally more distant
locations through subsequent discussions and agreement between PCC
and RWE.

2}  The sound power output data for the candidate Vestas V90 3.0 MW wind

turbine model has been further updated by the manufacturer.

3) Three of the turbines have been micro-sited?.

4) The loA GPG has formally advised on the use of a maximum of 2 dB

attenuation for wind turbines that are topographically screened from noise
sensitive locations when undertaking calculations of noise immission leveis
at those locations.

As a consequence of the foregoing changes, a revised summary of the current
noise situation has been produced and is attached as Annex B fo the present
document.

The updated analysis contained in Annex B continues to confirm that Camedd
Wen Wind Farm will operate in compliance with the proposed apportioned
noise limits set out in the attached proposed noise conditions. These
conclusions are based on the adoption of the Vestas V20 3.0 MW 90 m hub
height wind turbine as a realistic candidate turbine and resuit from an
assessment undertaken in accordance with the IOA GPG.

It is the responsibility of the operator of Carnedd Wen Wind Farm to ensure
that the Wind Farm is operated in compliance with the noise limits contained in
the attached proposed noise conditions regardless of which wind turbine model
is installed.

Cumulative Noise

The apportioned noise limits set out in the attached proposed noise conditions
have properly accounted for the potential cumulative effects of other wind
farms in the area (both existing and proposed) as set out in paragraph 2.7.

Low Frequency Noise

The ES considered the likely occurrence of adverse low frequency noise.

This change does not affect any of the calculated noise immisslon levels, but for completeness it still needs to be
accounted for in the noise calculation model for the Development.
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3.11

3.12

3.13

3.14

3.15

3.16

4.2

4.3

There is no evidence to suggest that these adverse factors would be present
on site.

Amplitude/Aerodynamic Modulation (AM)

The IOA good practice guide to the application of ETSU-R-97 summarises the
current position with regards to AM and is reiterated in 3.13.

The evidence in relation to "Excess" or "Other” Amplitude Modulation (AM) is
still developing. At the time of writing, current practice is not to assign a
planning condition to deal with AM.

Operational Noise Planning Conditions
The loA GPG contains an example planning condition.

Annex A details the proposed planning condition that has been adapted from
the loA model condition.

The condition contains a single table of noise limits that apply to the
Carnedd Wen Wind Farm in isolation but which have been appropriately
derived to account for the potential cumulative effects of noise from other wind
farm schemes listed in 2.7.

Conclusions

Both construction and operational noise for the Carnedd Wen Wind Farm can
be dealt with by appropriately worded planning conditions. A proposed set of
construction noise conditions and an operational noise condition, which is
worded in line with the recommendations of the IOA GPG, are included at
Annex A.

When assessed in accordance with current best practice methodology, as set
out within the IOA GPG, operational noise levels from the Carnedd Wen Wind
Farm are below the relevant noise limits in the proposed noise condition at all
times and at all residential dwellings.

The proposed operational noise limits for Carnedd Wen Wind Farm have been
derived to appropriately account for the potential cumulative effects of noise
arising from other wind farms in the region, both existing and proposed, as
listed in paragraph 2.7.
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For and on behalf of RWE nPower Renewables Ltd

For and on behalf of Powys County Council

77—

PNJ.{(&LL’FTUN .............. Name
%MO& ..... E HO ............... Position
L}’/tO/Ig .................. Date
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Annex A-Proposed Noise Conditions

Construction Noise Condition

1. Development shall not commence until a Construction Method
Statement has been submitted to and approved in writing by the Local Planning
Authority. The construction of the development shall be carried out in
accordance with the approved Statement, subject to any variations approved in
writing by the Local Planning Authority.

2. No construction work {other than the delivery of abnormal loads) shall
take place outside the hours of 07:30 and 19:30 Monday to Friday inclusive,
07:30 and 13:00 on Saturdays with no construction work at all on Sundays and
Public Holidays. Cutside these hours, works at the site shall be limited to
emergency works, unless otherwise approved in writing by the Local Planning
Authority.

Operational Noise Condition

(text as per the IOA GPG, tabulated limits as per Table B.7 of Annex B)

1. The rating level of noise immissions from the combined effects of the wind
turbines (including the application of any tonal penalty) when determined in accordance
with the attached Guidance Notes {to this condition), shall not exceed the values for the
relevant integer wind speed set out in, or derived from, the tables attached to these
conditions at any dwelling which is lawfully existing or has planning permission at the
date of this permission and:

a) The wind farm operator shall continuously log power production, wind speed and
wind direction, all in accordance with Guidance Note 1(d). These data shall be
retained for a period of not less than 24 months. The wind farm operator shall
provide this information in the format set out in Guidance Note 1(e) to the Local
Planning Authority on its request, within 14 days of receipt in writing of such a
request.
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b)

d)

No electricity shall be exported until the wind farm operator has submitted to the
Local Planning Authority for written approval a list of proposed independent
consultants who may undertake compliance measurements in accordance with this
condition. Amendments to the list of approved consuitants shall be made only with
the prior written approval of the Local Planning Authority.

Within 21 days from receipt of a written request from the Local Planning Authority
following a complaint to it from an occupant of a dwelling alleging noise
disturbance at that dwelling, the wind farm operator shall, at its expense, employ a
consultant approved by the Local Planning Authority to assess the level of noise
immissions from the wind farm at the complainant’s property in accordance with
the procedures described in the attached Guidance Notes. The written request
from the Local Planning Authority shall set out at least the date, time and location
that the complaint relates to and any identified atmospheric conditions, including
wind direction, and inciude a statement as to whether, in the opinion of the Local
Planning Authority, the noise giving rise to the complaint contains or is likely to
contain a tonal component.

The assessment of the rating level of noise immissions shall be undertaken in
accordance with an assessment protocol that shall previously have been submitted
to and approved in writing by the Local Planning Authority. The protocol shall
include the proposed measurement location identified in accordance with the
Guidance Notes where measurements for compliance checking purposes shall be
undertaken, whether noise giving rise to the complaint contains or is likely to
contain a tonal component, and also the range of metecrological and operational
conditions (which shall include the range of wind speeds, wind directions, power
generation and times of day) to determine the assessment of rating level of noise
immissions. The proposed range of conditions shall be those which prevailed
during times when the complainant alleges there was disturbance due to noise,
having regard to the written request of the Local Planning Authority under
paragraph {c), and such others as the independent consultant considers likely to
result in a breach of the noise limits.

Where a dwelling to which a complaint is related is not listed in the tables attached
to these conditions, the wind farm operator shall submit to the Local Planning
Authority for written approval proposed noise limits selected from those listed in the
Tables to be adopted at the complainant’s dwelling for compliance checking
purposes. The proposed noise limits are to be those limits selected from the Tables
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g)

specified for a listed location which the independent consultant considers as being
likely to experience the most similar background noise environment to that
experienced at the complainant’s dwelling. The rating level of noise immissions
resulting from the combined effects of the wind turbines when determined in
accordance with the attached Guidance Notes shall not exceed the noise limits
approved in writing by the Local Planning Authority for the complainant's dwelling.

The wind farm operator shali provide to the Local Planning Authority the
independent consultant's assessment of the rating level of noise immissions
undertaken in accordance with the Guidance Notes within 2 months of the date of
the written request of the Local Planning Authority for compliance measurements
to be made under paragraph (c), unless the time limit is extended in writing by the
Local Planning Authority. The assessment shall include all data collected for the
purposes of undertaking the compliance measurements, such data to be provided
in the format set out in Guidance Note 1(e) of the Guidance Notes. The
instrumentation used to undertake the measurements shall be calibrated in
accordance with Guidance Note 1(a) and certificates of calibration shall be
submitted to the Local Planning Authority with the independent consultant’s
assessment of the rating level of noise immissions.

Where a further assessment of the rating level of noise immissions from the wind
farm is required pursuant to Guidance Note 4(c), the wind farm operator shall
submit a copy of the further assessment within 21 days of submission of the
independent consultant's assessment pursuant to paragraph (d) above unless the
time limit has been extended in writing by the Local Planning Authority.
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Table 1 — Noise limits expressed in dB Lagp. 10 mnute @S @ function of the standardised wind

speed (m/s) at 10 metre height as determined within the site averaged over 10 minute

periods.

Standardised wind speed at 10 meter height (m/s) within the site averaged over

Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 11 12

Ysgubor Cannon 336 | 336 | 33.6 | 33.6 | 33.7 | 342 | 350 | 36.0 | 371 | 371 | 37.1 | 371
Pen yr Eisteddfod 350 | 350 [ 350 | 35.0 | 35.0 [ 354 | 381 | 39.2 | 39.2 | 39.2 | 39.2 | 39.2
Dolwen Isaf 35.7 | 357 | 35.7 | 35.7 | 358 | 36.3 | 371 [ 381 | 38.3 | 39.3 | 39.3 | 303
The Bam -BlaenyCwm | 37.8 [ 37.8 | 378 | 378 [ 37.8 | 37.8 | 40.0 | 422 | 44.2 | 46.0 | 47.2 | 479
Rhydymeirch 379 (379 | 379 [ 3791379 | 379 | 40.1 | 423 | 443 | 46.1 | 47.4 | 480
Abercannon 348 | 348 | 348 | 348 | 349 (354 | 36.2 | 37.2 | 38.3 | 383 | 38.3 | 38.3
Beulah Chapsl House 3563353353 |353[353)|359|367|376|388|388!388]| 38
Neinthirion 353 (353|353 (353 |363|359}367|376| 388|388 388 388
Delfryn 357 | 35.7 | 35,7 | 357 | 35.7 | 35.7 | 35.7 | 376 | 38.9 | 39.9 | 39.9 | 39.9
Berth-lwyd 33.2 1332332332332 (332(332)332|353]|353 (353|353
Castell y Gwynt 35.7 | 35.7 | 35.7 | 35.7 | 35.7 | 357 | 35.7 | 376 | 39.9 | 39.9 | 399 | 399
Pant y Powsi N8| 318|318 | 318318318 31.8 | 33.8 | 36.1 | 36.1 | 36.1 | 36.1
Nant yr Esgairwen 312 | 32 | N2 (312|312 (312|312 | 331 | 354 | 354 | 354 | 35.4
Capsl yr Aber 304 | 304 | 304 | 304|304 |304)304| 324|346 | 346 | 348 | 346
Hafodowen 32,7 [ 327 | 327 | 327 | 32.7 | 338 | 365 | 39.7 | 429 | 429 | 429 | 429
Cwm-camedd-isaf 325|325 | 325 | 325 | 325|325 ) 325 [ 325 | 346 | 346 | 346 | 346
Cwm-camedd-uchaf 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 328 | 328 | 328 | 32.8
Dolau 354 | 354 | 354 | 354 | 355 | 36.0 | 368 | 37.8 | 389 | 389 | 389 | 38.9
Dolau-ceimion 356 | 356 | 356 | 356 | 357 | 36.3 | 37.0 | 38.0 | 39.2 | 39.2 | 39.2 | 39.2
Bryn Du 350 | 350 | 350 | 350 | 357 | 37.2 )| 379 | 379 | 379 | 379 | 379 | 379
Glegymant 382 | 382 | 382|382 | 382 | 382|403 | 425 | 446 | 46.3 | 476 | 483
Blaen y Cwm 374 | 374 | 374 (374 | 374 | 374 | 396 | 418 | 438 | 456 | 468 | 475
Cwm Pen Llydan 43.8 | 43.8 | 438 1438 | 438|438 438|438 | 452 | 47.0 | 482 | 489
Cwm-y-fiynnon 340 [ 34.0 | 340 | 34.0 | 34.0 | 34.0 | 34.0 | 34.0 | 36.1 | 36.1 | 36.1 | 36.1
Pwil-melyn 339 (339 (339339 (339)339 339339360 36.0 (360 | 3680
Ffriddfawr 341 | 341 | 341 | 341 | 341 | 341 | 341 | 36.1 1 384 | 384 | 384 | 384
Cwmderwen 356 | 356 | 356 | 356 | 356 | 356 | 356 | 376 | 39.8 | 39,8 | 39.8 | 39.8
Cannon 33.1 331 | 331|331 332|337 |345| 355 | 36.7 | 36.7 | 36.7 | 36.7
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Standardised wind speed at 10 meter height (m/s) within the site averaged over

Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 11 12

Dolwen Uchaf 354 | 354 | 354 | 354 | 355 | 360 | 368 | 37.8 | 389 | 389 | 389 | 389
Firidd Newydd 350 | 350|350 350|357 |372|376| 376 | 376 | 376 | 376 | 376
Caecrwn 350 | 35.0 | 35.0 | 35.0 | 35.7 | 37.2 | 39.0 ; 39.2 | 39.2 | 39.2 | 39.2 | 39.2
Liwyn 35.0 | 35.0 | 35.0 | 35,0 | 35.7 | 37.2 | 39.0 | 39.4 | 394 | 30.4 j 394 | 394
Maes Llymystyn 350! 35.0 { 35.0 | 35.0 [ 35.7 | 37.2 | 39.0 | 39.5 | 39.5 | 39.5 ] 39.5 | 3.5
Moel Ddolwen 30,6 | 30.6 | 30.6 | 30.6 ; 30.7 | 31.2 | 32,0 | 33.0 | 34.2 | 342 | 34.2 | 34.2
Tyn-y-fedw 329 | 329|329 | 329|336 | 351 | 367 | 36.7 | 36.7 | 36.7 | 36.7 | 36.7
Gesail-ddu 396 | 306 | 39.6 | 30.6 | 30.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 30.6
Caer-lloi 396 | 396 | 396 | 3906 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 396 | 39.6
Dol-y-maen 376 | 376 | 376 | 376 | 376 | 376 | 376 | 37.6 | 376 | 376 | 376 | 37.6
Nant-y-dugoed 345 (345|345 | 345|345 | 345 | 345 | 345 | 345 | 345 | 345 | 345
Talglannau 30.2 302 [ 30.2 | 30.2 | 30.9 | 324 | 34.2 | 34.7 | 34.7 | 34.7 | 34.7 | 34.7
Barwn 32.7 | 32.7 | 327 | 32.7 | 327 | 327 | 32.7 | 32.7 | 32.7 | 32.7 | 32.7 | 327
Ty-coch 287 | 28,7 | 28.7 | 287 | 29.4 | 30.9 | 32.7 | 33.1 | 33.1 | 33.1 | 33.1 | 331
Groes-heol 325|325 | 325|325 325] 325|325 (325|325 | 325|325 | 325
Glan-yr-afon 324 | 324|324 (324 ) 324 324|324} 324 | 324 | 324 | 324 | 32.4
Blaentafalog Farm 326 | 326 | 326 | 326 | 326 | 326 | 32.6 | 32.6 | 32.6 | 326 | 32.6 | 32.6
Nant-Hir 321 | 321 | 321 | 321 ] 321 | 32.1 | 321 | 321 | 32.1 { 3241 | 321 | 3241
Nant Carfan 326|326 | 326 (326|326 | 326 | 326 | 326 | 326 | 326 | 326 | 326
Dol Fawr 316 | 316 | 316 | 316 | 316 | 316 | 316 | 316 | 31.6 | 316 | 316 | 31.6
Gerddi-gleision 336 | 336 | 336 | 336 | 336 | 336 | 33.6 | 33.6 | 35.7 | 357 | 35.7 | 357
The Lodge 34.7 | 347 | 347 | 347 | 34.7 | 34.7 | 347 | 347 | 36.9 | 369 | 36.9 | 36.9
Cefn 338 (338|338 (338|338 (338338338 |359(359; 359359
Caeau-gleision 342 | 342 | 342 | 342 | 342 [ 342 |1 34.2 | 342 | 363 | 36.3 | 363 | 363
Maes Glas 344 | 344 | 344 | 344 | 344 | 344 | 344 | 344 | 344 | 344 ] 344 | 344
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Table 2: Coordinate locations of the properties listed in Table 1.

Property Easting Northing
Ysgubor Cannon 295941 307427
Pen yr Eisteddfod 297925 310831
Dolwen Isaf 297529 307560
The Barn - Blaen y Cwm 291684 307903
Rhydymeirch 292058 306823
Abercannon 2986279 306935
Beulah Chape! House 206391 306648
Neinthirion 296386 306621
Delfryn 295709 305450
Berth-lwyd 291029 303782
Castall y Gwynt 294857 302951
Pant y Powsi 294820 302356
Nant yr Esgairwen 294406 302236
Capel yr Aber 293953 301802
Hafodowen 292785 302747
Cwm-camedd-isaf 201916 302705
Cwm-carnedd-uchaf 291578 302872
Dolau 297042 306720
Dolau-ceimion 296367 305821
Bryn Du 298673 309646
Clergynant 202154 307624
Blaen y Cwm 291582 308033
Cwm Pen Liydan 292893 306371
Cwm-y-fiynnon 291242 305314
Pwil-melyn 291008 304715
Ffridd Fawr 294629 303945
Cwmderwen 295633 305435
Cannon 295885 307416
Dolwen Uchaf 297496 307622
Ffridd Newydd 298558 300877
Caecrwn 298045 310848
Liwyn 297508 311561
*Maes Llymystyn 297081 311578
Moel Ddolwen 299312 307798
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Tyn-y-fedw 298458 311040
Gesail-ddu 295260 312217
Caer-llot 295255 312635
*Dal-y-maen 294289 313607
Nant-y-dugoed 291872 313235
Talglannau 291309 312606
Barwn 290298 312458
Ty-coch 290257 312064
Groes-heol 289577 311083
Glan-yr-afon 289377 310403
Btaentafalog Farm 289347 300423
Nant-Hir 289127 308752
Nant Carfan 289367 307302
Dol Fawr 288957 306421
Gerddi-gleision 289397 305491
The lodge 290237 305472
Cefn 292539 302062
Caeau-gleision 290993 305193
Maes Glas 291709 313323

Note to Table 2; The geographical coordinate references are provided for the purpose of
identifying the general location of dwellings to which a given set of noise limits applies.
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Guidance Notes for Noise 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 publication entitled “The Assessment and Rating of Noise from Wind Farms” (1997)
published by the Energy Technology Support Unit (ETSV) for the Department of Trade
and Industry (DTI).

Guidance Note 1

(a) Values of the Lago, 10 minue NOISE Statistic should be measured at the complainant’s
property, using a sound level meter of EN 60651/BS EN 60804 Type 1, or BSEN
61672 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 refiecting
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
alternative representative measurement location.
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(c)

(d)

{e)

M

The Lago,10 minute 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.

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 pericds. Unless an
alternative 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 . 1t 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 corretation 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.

Data provided to the Locat Planning Authority in accordance with the noise
condition shall be provided in comma separated values in electronic format.

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)

(b)

The noise measurements shall be made so as to provide not less than 20 valid
data points as defined in Guidance Note 2 (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 level meter. Rainfall shall
be assessed by use of a rain gauge that shall log the occurrence of rainfali 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

Page 16



CARNEDD WEN WIND FARM - SoCG BETWEEN RWE and PCC

04 October 2013

(c)

alleges there was disturbance due to noise or which are considered likely to result

in a breach of the limits.

For those data points considered valid in accordance with Guidance Note 2(b),
values of the Lagg, 10 mnuie 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)

(b)

(c)

(d)

(e)

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 being undertaken contain or are likely to contain a
tonal component, a tonal penalty is to be calculated and applied using the following
rating procedure.

For each 10 minute interval for which Lago,10 mnue 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 ciean 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 104-108 of ETSU-R-97,
shall be reported.

For each of the 2 minute samples the tone level 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.

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 audibility criterion or
no tone was identified, a value of zero audibility shall be used.

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
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(f)

Penaity (dB)

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.

The tonal penalty is derived from the margin above audibility of the tone according
to the figure below.

0 i 2 3 4 5 & T 8
Tone Level above Audibility [dB)

Guidance Note 4

(a)

(b)

(c)

(d)

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 fonal 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.

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 level as determined from the best fit
curve described in Guidance Note 2.

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.

The wind farm operator shall ensure that all the wind turbines in the development
are turned off for such period as the independent consultant requires to undertake
the further assessment. The further assessment shalf be undertaken in accordance

with the following steps:
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(e)

(f)

(9)

{h)

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

The wind farm noise {L.) at this speed shall then be calculated as follows where L.
is the measured level with turbines running but without the addition of any tonal
penalty:

L/
L, =10log|{10 71 —10 710

The rating level 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 L, at that
integer wind speed.

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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Annex B-Summary Tables of the Agreed Noise Situation

1. Since 2011 there has been a number of additional changes to the noise
assessment process that have further informed the applicable noise limits and the
noise levels likely to arise from the operation of the Carnedd Wen Wind Farm.
These changes can be summarised as:

a) Further consultation during the course of 2013 has resulted in the separate
daytime and night-time apportioned noise limits being consolidated into a
single set of noise limits applicable at all times, this being derived from the
apportioned daytime noise limits. This results in the more stringent daytime
fixed lower limit of 40 dB(A) also applying to night time periods, where
otherwise a fixed lower limit of 43 dB(A) would have applied. The resultant
apportioned noise limits applicable to Carnedd Wen Wind Farm have
additionally been further reduced at a number of generally more distant
locations through subsequent discussions and agreement between PCC and
RWE.

b} The warranted sound power output data for the candidate Vestas V90 3.0 MW
wind turbine model has been further updated by the manufacturer.

¢) Three of the turbines have been micro-sited®.

d) The loA GPG has formally advised on the use of a maximum of 2 dB
attenuation for wind turbines that are topographically screened from noise
sensitive locations when undertaking calculations of noise immission levels at
those locations.

2. None of the foregoing alter the previous conclusions that the Development can be
operated in compliance with its apportioned noise limits. However, for
completeness and ease of reference, the revised sets of tabulated results
associated with these changes are included in full at the end of this Annex B:

Table B.1 lists the association between background noise measurement locations
and the additional noise assessment locations that have adopted the measured
background noise data as a proxy;

Tables B.2 list the updated (2012) sound power data for the candidate Vestas V90
3.0 MW 80m hub height turbine;

This change does not affect any of the calculated noise immission levels, but for completeness It still needs to be
accounted for in the noise calculation model for the Development.
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Table B.3 lists the measured background noise levels for the ETSU-R-97 derived
‘quiet daytime’ periods (i.e. 18:00 to 23:00 on all days plus 13:00 to 18:00 on
Saturdays and 07:00 to 18:00 on Sundays);

Table B.4 lists the ETSU-R-97 derived maximum noise levels from the cumulative
effects of Carnedd Wen and Lianbrynmair proposed wind farms as derived from
the background noise data in Table B.3;

Table B.5 lists the ETSU-R-97 apportioned noise limits applicable to Carnedd Wen
Wind Farm only, as calculated from the maximum permissible cumulative levels of
Table B.4 in conjunction with RES who have adopted a complementary set of
apportioned noise limits for Llanbrynmair Wind Farm:

Table B.6 lists the aforementioned complementary ETSU-R-97 apportioned noise
limits applicable to Llanbrynmair Wind Farm only, as calculated from the maximum
permissible cumulative levels of Table B.4;

Table B.7 lists the revised set of noise limits applicable to Carmedd Wen Wind
Farm as derived through consultation between RWE and PCC using Table B.5 as
a starting point and such that in no instance does any noise limit in Table B.7
exceed the corresponding initially apportioned noise limit in Table B.5 — the noise
limits contained in Table B.7 are replicated in the proposed draft noise condition of
Annex A;

Table B.8 lists the differences between the revised noise limits, as given in Table
B.7, and the original apportioned limits, as given in Table B.5;

Table B.9 lists the calculated noise immission levels arising from the operation of
Carnedd Wen Wind Farm only as calculated using the updated source sound
power data listed in Tables B.2 for the candidate turbine in full accordance with the
calculation methodology of the oA GPG;

Table B.10 presents the difference between the calculated noise immission levels
for Carnedd Wen Wind Farm only (from Table B.8) and the apportioned noise limits
for Carnedd Wen Wind Farm (from Table B.7);

N.B. The following Tables B.11 and B.12 are for indicative purposes only as they
contain information perlaining to the stated operation of the Llanbrynmair Wind
Farm development which is outside the control of the operator of the Carnedd Wen
Wind Farm development.
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Table B.11 presents the calculated cumulative noise immission levels for the
combined operation of Carnedd Wen Wind Farm (from Table B.9) and
Llanbrynmair Wind Farm (from the Llanbrynmair Wind Farm SEI 2013);

Table B.12 presents the calculated exceedences of the ETSU-R-97 derived
maximum cumulative noise levels {from Table B.4, but allowing for financial
involvement of Cwm Pen Llydan in the Carnedd Wen scheme) by the calculated
cumulative noise immission levels for Carnedd Wen Wind Farm and Llanbrynmair
Wind Farm (from Table B.11).

The key factor here is that the noise limits in Table B.7, against which Carnedd
Wen Wind Farm is being tested, have been apportioned to properly account for
potential cumulative noise effects from the adjacent Llanbrynmair Wind Farm, for
which separate apportioned noise limits have similarly been derived. This means
that, provided both wind farms can be shown to operate within their own
apportioned noise limits, then the total acceptable cumulative noise levels listed
derived in accordance with ETSU-R-97, as listed in Table B.4, wil not be
exceeded. The requirement herein, therefore, is to demonstrate that Carnedd Wen
Wind Farm can operate within its own apportioned noise limits of Table B.7.

The results of Table B.8, which presents the noise immission levels from Carnedd
Wen Wind Farm calculated in full accordance with the loA GPG and adopting the
most current details for the candidate Vestas V90 3.0MW wind turbine*, confirm
that compliance with the agreed apportioned noise limits at all assessment
locations can be achieved by Carnedd Wen Wind Farm based on use of the
candidate wind turbine.

The results of Table B.9 have been calculated on the basis that three of the
turbines are operated in constrained modes of operation (T3 in Mode 2, T14 in
Mode 3 and T15 in Mode 6). This has been necessary to accommodate marginal
predicted exceedances of the apportioned noise limits at Cannon (0.4 dB at 7 m/s

4

It is common practice that developers cannot secure a preferred turbine supplier until a planning
consent has been secured. Furthermore, due to the time involved in the planning process, there is no
guarantee that the same turbine would still be commercially available by the time the wind farm is
built. When demonstrating that it will be possible to build a wind farm capable of operating within the
derived noise limits, it is therefore standard practice to select for this purpose a typical ‘candidate’
turbine, typica! of those that may be considered for installation at the site. The type of turbines to be
used at the site will employ variable speed control mechanisms which regulate the pitch of the blades,
ultimately leading to relatively similar emissions characteristics for the different makes of turbines
which could be used at the site. Notwithstanding these considerations, turbine emissions can vary
slightly. Nonetheless, even if the final turbine selected differs from the candidate turbine, any
developer is still bound by the noise limits fixed by condition on any consent granted.
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and 0.3 dB at 8 m/s) and also at Cwm-y-Ffynnon (0.2 dB at 8 m/s) with all turbines
operating in their unconstrained Mode 0. Due to the conservative nature of the
noise immission predictions it is unlikely that any such constraints would in practice
need to be applied. However, even if required in practice, the constraints would
only be required over the restricted range of wind conditions identified.

6. Satisfactory confrol of cumulative noise immission levels would be achieved
through the application of the individual consent limits for the individual wind farms
through suitable planning conditions. Such condition wording to control operational
noise from the turbines is presented in Annex A to the SOCG, this being based on
the example provided in Annex B of the Institute of Acoustics 2013 Good Practice
Guide document.
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Table B.1 Assessment Properties in the Vicinity of the Wind Farm

Property Easting Northing Approximate Closest Survey Location
{* denotes Involved) Distance to Turbine
Closest {ID)
Turbine (m)
Ysgubor Cannon 205941 307427 1368 R15 Cannon
Pen yr Eisteddfod 297925 310831 1441 R22 Liwyn
Dolwen Isaf 297529 307560 2111 R21 Cannon
The Bam - Blaen y Cwm 291684 307903 1791 R17 Cwm Pen Llydan
Rhydymeirch 292058 306823 1270 R4 Cwm Pen Liydan
Abercannon 296279 306935 1749 R15 Cannon
Beulah Chapel House 29631 306648 1941 R15 Cannon
Neinthirion 296386 306621 1846 R15 Cannon
Delfryn 285709 305450 1759 R8 Ffriddfawr
Berth-lwyd 291029 303782 1761 R1 Cwm-y-fiynnon
Castell y Gwynt 204857 302951 2675 R8 Firiddfawr
Pant y Powsl 204820 302356 3231 R8 Ffriddfawr
Nant yr Esgairwen 294406 302236 3122 R1 Friddfawr
Capel yr Aber 293953 301802 3252 R1 Ffriddfawr
Hafedowen 292785 302747 1988 R1 Hafodowen
Cwm-camedd-isaf 291916 302705 2097 R1 Cwm-y-fiynnon
Cwm-carnedd-uchaf 291578 302872 2066 R1 Cwm-y-fiynnon
Dolau 287042 306720 2541 R15 Cannon
Dotau-ceimion 296367 305821 2346 R15 Cannon
Bryn Du 298673 309646 1696 R22 Liwyn
Clergynant 282154 307624 1407 R17 Cwm Pen Llydan
Blaen y Cwm 291582 308033 1879 R17 Cwm Pen Liydan
*Cwrt Pen Liydan 292893 306371 615 R4 Cwm Pen Llydan
Cwmi-y-fiynnon 201242 305314 1167 R3 Cwm-y-ffynnon
Pwill-melyn 291008 304715 1504 R1 Cwm-y-fiynnon
Ffridd Fawr 204629 303945 1668 R8 Fliddfawr
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Cwmderwen 295533 305435 1584 R38 Friddfawr
Cannon 295885 307416 1311 R15 Cannon
Daolwen Uchaf 207496 307622 2040 R21 Cannon

Ffridd Newydd 208558 300877 1584 R22 Liwyn
Caecrwn 298045 310848 1534 R22 Liwyn

Liwyn 297508 311561 1559 R28 Liwyn

*Maes Liymystyn 297081 311578 1253 R26 Liwyn

Moel Ddolwen 209312 307798 3038 R22 Cannon
Tyn-y-fedw 298458 311040 1966 R22 Liwyn
Gesall-ddu 295260 32297 1215 R36 Caerlloi
Caer-lioi 295255 312635 1538 R38 Caerlloi
*Dol-y-maen 294289 313607 2193 R39 Caerllol
Nant-y-dugoed 291872 313235 2709 R42 Maes Glas
Talglannau 291309 312606 2699 R42 Liwyn

Barwn 290298 312458 3428 R49 Maes Glas
Ty-coch 290257 312084 3231 R49 Liwyn
Groes-heol 289577 311083 3433 RS0 Nant Carfan
Glan-yr-afon 289377 310403 3415 R50 Blaentafalog Fam
Blaentafalog Farm 289347 309423 3382 R50 Blaentafalog Farm
Nant-Hir 289127 308752 3713 R50 Nant-Hir

Nant Carfan 288367 307302 3574 R3 Nant Carfan
Dol Fawr 288957 306421 3589 R3 Dol Fawr
Gerddi-gleision 289397 305491 3006 R3 Cwm-y-ffynnon
The lodge 290237 306472 2167 R3 Cwm-y-ffynnon
Cefn 292539 302062 2654 R1 Cwm-y-ffynnon
Caeau-gleision 290993 305193 1428 R3 Cwm-y-fiynnon
Maes Glas 2917089 313323 2881 Ra2 Maes Glas
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Table B.2(a): Vestas V90 3.0MW Wind Turbine warranted Sound Power Levels for a
90m Hub Height

Wind Speed at Ten Metre Sound Powaer Level {dB Lasq)

Helght (m/s)

Mode 0 | Mode 1 Mode2 | Mode3 | Mode5 | Mode 6

4 98.9 98.9 98.9 98.9 98.9 98.9
5 102.3 102.3 102.3 102.3 102.3 101.9
6 104.9 104.9 104.9 103.0 103.3 101.6
7
8
9

106.4 106.1 105.2 103.0 103.1 102.3
107.2 106.1 105.2 103.1 103.3 103.6
107.2 106.2 106.3 103.6 103.9 105.8

10 107.2 107.2 107.2 105.4 105.5 107.3
11 107.2 107.2 107.2 106.6 105.7 107.5
12 107.2 107.2 107.2 107.2 105.7 107.4

Table B.2(b): Normalised Octave Band Sound Power Spectrum (dB Laeq) for the
Vestas V90-3.0MW corresponding to an overall sound power level of

105.9 dB{A)
Octave Band Centre Frequency (Hz) A-Welf::::i (:;L::i;'ower

63 91.1

125 93.1

250 95.8
500 98.1

1k 100.6

2k 99.8

4k 95.9

8k 85.6
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Table B.3

ETSU-R-97 measured background noise levels for the ‘quiet daytime’
periods across the nine background noise measurement locations.

Standardised wind speed at 10 meter height (m/s) within the site averaged over
Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 11 12
Hafodowen = - - 32.0 1339|362 | 388|420 | 452 | 452 | 452 | 45.2
Glegymant 293 | 292|209 (312|330 350|372 | 394 | 414 | 431 | 444 | 451
Cwm Pen Llydan 203 (292|209 | 312 | 33.0 (350 | 37.2 | 394 | 414 | 431 | 444 [ 451
Cwm-y-ffynnon - - - 307 | 311 | 319 | 330 | 247 | 371 | 371 | 37.1 | 371
Ffriddfawr - - - 30.4 | 31.7 [ 33.2 | 350 | 37.0 | 39.2 | 39.2 | 39.2 | 39.2
Cannon - - - 347|351} 356|364 | 374 | 385 | 385 j 385 | 385
Liwyn 293 | 287 | 2881295307322 340|358 (376 (392|406 416
Caer-lloi 345 | 344 | 347 | 354 | 36.4 | 37.6 | 39.0 | 40.5 | 42.0 | 43.6 | 45.0 | 46.3
Maes Glas 411 | 41.0 | 411 | 415 ( 422 | 429 | 438 | 446 | 454 | 46.1 | 46.6 | 46.8
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Table B.4

Table B.2) across all assessment locations.

ETSU-R-97 derived maximum cumulative noise levels {from the measured
background noise levels reported in Table B.3 and the proxy associations listed in

Standardised wind speed at 10 meter height {m/s) within the site averaged over
10-minute perlods

Location
1 2 3 4 5 6 7 8 9 10 11 12

Ysgubor Cannon 40.0  40.0 | 40.0 | 40.0 | 40.1 | 40.6 | 41.4 | 42.4 | 435 | 435 | 435 | 435
Pen yr Eisteddfod 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Dolwen Isaf 40.0 | 40.0 | 40.0 [ 40.0 | 40.1 | 40.6 | 41.4 | 424 | 435 | 435 | 43,5 | 435
The Bam - Blaeny Cwm | 40.0 | 40.0 | 40.0 | 40.0 | 40,0 | 40.0 | 42.2 } 44.4 | 46.4 | 48.1 | 49.4 | 50.1
Rhydymeirch 400 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.2 | 444 | 46.4 | 48.1 | 49.4 | 50.1
Abercannon 40.0 | 40.0 | 40.0 | 40.0 | 40.1 | 40.6 | 414 | 424 | 435 | 435 | 43.5 | 435
Beulah Chapel House 400 | 40.0 | 40.0 | 40.0 | 40.1 | 406 | 41.4 | 424 | 435 | 435 | 435 | 435
Neinthirion 40.0 ( 40.0 | 40.0 | 400 | 401 | 406 | 41.4 | 424 | 435 | 435 | 435 | 435
Delfryn 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.0 | 44.2 | 44.2 | 442 | 442
Berth-lwyd 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 42.1 | 42.1 | 42.1
Castell y Gwynt 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.0 | 44.2 | 44.2 | 44.2 | 44,2
Pant y Powsi 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 { 42.0 | 44,2 | 44.2 | 44.2 | 44.2
Nant yr Esgairwen 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42,0 | 44.2 | 44.2 | 44.2 | 44.2
Cape! yr Aber 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.0 | 442 | 44.2 | 442 | 44.2
Hafodowen 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 41,2 | 438 | 47.0 | 50.2 | 50.2 | 50.2 | 50.2
Cwm-camedd-isaf 40.0 | 40.0 | 40.0 | 40.0 | 400 | 40.0 | 40.0 | 40.0 | 42,1 | 42.1 | 421 | 421
Cwm-camedd-uchaf 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 42.1 | 42.1 | 421
Dolau 40.0 | 40.0 | 40.0 | 40.0 | 40.1 | 40.6 | 41.4 | 424 | 435 | 435 | 43.5 | 435
Dolau-ceimion 40.0 | 40.0 | 40.0 | 400 | 401 | 406 | 414 | 424 | 435 | 435 | 435 | 435
Bryn Du 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 { 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Giegymant 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.2 | 44,4 | 46.4 | 48.1 | 49.4 | 50.1
Blaen y Cwm 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.2 | 44.4 | 464 | 48.1 | 49.4 | 50.1
Cwm Pen Llydan® 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.2 | 44.4 | 46.4 | 48,1 | 49.4 | 50.1
Cwm-y-fiynnon 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 42.1 | 42.1 | 421
Pwil-melyn 40.0 | 40.0 [ 40,0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 421 | 42.1 | 421
Firiddfawr 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.0 | 44.2 | 44.2 | 44.2 | 44.2
Cwmderwen 40.0 | 40.0 | 40.0 | 40.0 [ 40.0 | 40.0 | 40.0 | 42.0 | 44.2 | 442 | 44.2 | 44.2

° Cwm Pen Llydan is financially involved in the Carmedd Wen scheme, however for the purposes of

apportianing limits, no financial invalvement for either scheme was assumed for any properties.
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Standardised wind speed at 10 meter height (m/s) within the site averaged over
Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 11 12

Cannon 40.0 | 40.0 | 40.0 | 400 | 40.1 | 406 | 414 | 42.4 | 435 | 435 435 | 435
Dolwen Uchaf 40,0 | 40.0 | 40.0 | 40.0 | 4D.1 | 40.6 | 41.4 | 42.4 | 435 | 43.5| 435 | 435
Ffridd Newydd 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Cascrwn 40.0 | 40.0 | 40.0 | 40,0 | 40.0 | 40.0 | 40.0 | 40.0 | 40,0 | 40.0 | 40.0 ;| 40.0
Liwyn 40.0 | 40.0 | 400 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Maes Llymystyn 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Moel Ddolwen 40,0 | 40.0 | 40.0 | 40.0 | 40.1 | 406 | 41.4 | 42.4 | 435 | 435} 43.5| 435
Tyn-y-fadw 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Gesail-ddu 40.0 | 40.0 | 40.0 | 40.0 | 40,0 | 40.0 | 40.0 | 40.0 | 40.0 ) 40.0 | 40.0 | 40.0
Caer-lloi 40.0 | 40.0 | 40.0 | 40.0 | 40.0 { 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Dol-y-maen 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 ; 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Nant-y-dugoed 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Talglannau 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 ;| 40.0 | 40.0 | 40.0 | 40.0
Barwn 40.0 | 40,0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Ty-coch 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 { 40.0 | 40.0 | 40.0 | 40.0
Groes-heol 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 { 40.0 | 40.0 | 40.0 | 40.0
Glan-yr-afon 40.0 | 40.0 1 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Blaentafalog Farm AD.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Nant-Hir 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Nant Carfan 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40,0 | 40.0 | 40.0 | 40.0
Dol Fawr 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
Gerddi-gleision 40,0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 42.1 | 42.1 | 421
The Lodge 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 421 | 421 | 421
Cefn 40.0 | 40.0 | 40.0{ 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 42.1 | 42.1 | 421
Caeau-gleision 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 42.1 | 42.1 | 42,17 421
Maes Glas 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0 | 40.0
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Table B.5 ETSU-R-97 derived apportioned noise limits across all assessment
locations applicable to Carnedd Wen Wind Farm, as derived through
consultation with PCC and RES such that the sum of the Llanbrynmair
apportioned noise limits (Table B.5) and the following Carnedd Wen
apportioned noise limits (Table B.5) dont exceed the maximum
permissible cumulative noise levels of Table B.4.
Standardised wind speed at 10 meter height {m/s) within the site averaged over
Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 11 12
Ysgubor Cannon 336 | 336 | 336 | 336 | 33.7 | 342 | 35.0 | 36.0 | 37.1 | 37.1 | 37.1 | 371
Pen yr Eisteddfod 382|392 392|392 |392}392|39.2)|39.2]|39.2 392 39.2 | 30.2
Dolwen |saf 35.7 | 357 | 35,7 | 35.7 | 358 ) 363 | 371|361 393393393393
The Barn -Blaeny Cwm | 38.5 | 385 | 385 | 38,5 | 385 | 385 | 40.7 | 429 | 449 | 46.7 | 479 | 486
Rhydymeirch 379 {379 | 379 | 379 | 379 | 379 | 401 | 423 | 443 | 46.1 | 47.4 | 48.0
Abercannon 348 | 348 | 348 | 348349 | 354|362 372|383 |383 (383|383
Beulah Chapel House 353|353 |353|353|353|359[367|376 (388|388 388|388
Neinthirion 353 353|353 353353359367 (376|388 |388|388| 388
Delfryn 35.7 | 357 | 356.7 | 36,7 | 35,7 | 357 | 357 | 37.6 | 39.9 | 399 | 39.9 | 39.9
Berth-iwyd 332332332 [332|332(332)332)332[353]|353|3.3]353
Castell y Gwynt 35.7 | 35,7 | 35.7 | 35,7 | 35,7 | 35,7 | 357 | 376 | 39.9 | 39.9 | 399 | 39.9
Pant y Powsi 35,7 1 35.7 | 35,7 | 357 | 35.7 | 35.7 | 35.7 | 37.7 | 40.0 | 40.0 | 40.0 | 40.0
Nant yr Esgairwen 358 | 358 | 358 | 358 | 358 | 35.8 | 358 | 37.7 | 40.0 | 40.0 | 40.0 | 40.0
Capel yr Aber 35.0 | 350 | 35.0 | 35.0 | 350 | 35.0 | 350 | 37.0 | 39.2 | 39.2 § 39.2 | 39.2
Hafodowen 334 ) 334|334 | 334334345 | 37.2 | 404 | 436 | 436 | 436 | 43.6
Cwm-camedd-isaf 325 (3251325325325 | 325|325 | 325 | 346 | 346 | 346 | 346
Cwm-camedd-uchaf 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 328 | 32.8 | 328 | 328
Dolau 356 | 356 | 356 | 356 | 35.7 | 36.2 | 37.0 | 38.0 | 39.1 | 39.1 | 39.1 | 39.1
Dolau-ceimion 356 | 356 | 356 | 35,6 | 35,7 | 36.3 | 37.0 | 38.0 | 39.2 | 39.2 | 39.2 | 39.2
Bryn Du 379|379 | 379|379 | 379 | 379 | 379 | 379 [ 379 | 379 | 379 | 379
Glegyrmant 38.2 | 382 | 382|382 |382|382)|403 425 )| 446 | 46.3 | 476 | 48.3
Blaen y Cwm 38.7 | 38.7 | 38.7 | 38.7 | 38.7 | 38.7 ; 409 | 431 | 451 | 469 | 48.1 | 488
Cwm Pen Llydan 388 (388 | 388 | 388|388 |388|41.0 | 43.2 | 452 | 47.0 | 48.2 | 489
Cwm-y-fiynnon 340 ( 340 | 340 | 340 | 34.0 | 34.0 | 340 | 340 | 36.1 | 36.1 | 36.1 | 36.1
Pwil-melyn 339339339339 |339| 339|339 | 33.9| 36.0 | 36.0 | 36.0 | 36.0
Ffriddfawr 341 ) 341 [ 341 | 341 | 341§ 341|341 | 361 | 384 | 384 | 384 | 384
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Standardised wind speed at 10 meter helight {m/s) within the site averaged over
Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 1" 12

Cwmderwen 356 | 356 | 356 | 35.6 | 356 | 35.6 | 35.6 | 37.6 | 39.8 | 39.8 | 39.8 | 398
Cannon 331331 331331332337 (345|355 | 36.7 | 36.7 | 36.7 | 36.7
Dolwen Uchaf 354|354 354|354 (355|360 (368|378 (389|389 (389|389
Ffridd Newydd 376 | 376 | 376 | 376 | 376 | 376 [ 376 | 376 | 376 | 376 | 376 | 37.6
Caecrwn 30.2 |1 39.2 | 392|392 |39.2§39.2 (392392392392 392 392
Liwyn 39.4 | 394 | 394 | 394 | 39.4 | 394 [ 394 | 394 | 394 | 394 | 394 | 394
Maes Llymystyn 395|395 395395395395 (395|395 (395|395 39.5 | 395
Moel Ddolwen 37.3 | 373|373 | 373374 | 379 38.7 | 39.7 | 40.9 | 409 | 40.9 | 40.9
Tyn-y-foedw 388|388 | 388|388 |388|388 (388 (388|386 388388388
Gesail-ddu 396 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 3865 | 39.6 | 396 | 396 | 39.6
Caer-lloi 39.6 | 39.6 | 396 | 39.6 | 396 | 39.6 | 39.6 | 39.6 | 396 | 39.6 | 39.6 | 39.6
Dol-y-maen 395 (395|395 | 395|395 (395|395 (395|395 (395|395 | 395
Nant-y-dugoed 39.5 (395395 (395|395 395|395 395|395 (395|395 | 385
Talglannau 395|395 | 395|395 | 395395 | 395|395 39.5 | 39.5 | 395 | 39.5
Barwn 394 | 394 | 394 ] 394 | 394 | 394 | 394 | 394 | 394 | 39.4 | 394 | 394
Ty-cach 39.4 | 394 | 394 | 394 | 394 | 394 | 304 | 394 | 394 | 304 | 394 | 394
Groes-heol 39.3 1393393 (393|39.3|393(393|393]39.3]|393]|2393|393
Glan-yr-afon 39.2 1392 392392392392 (392|382 (392392392 392
Blaentafalog Farm 39.0(39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 38.0 | 39.0
Nant-Hir 38.7 | 38.7 | 38.7 | 38.7 | 38.7 [ 38.7 | 38.7 | 38.7 | 38.7 | 38.7 | 38.7 | 38.7
Nant Carfan 38.1 | 381 | 381 | 381 | 381 | 381 | 381 | 381 | 381 [ 38.1 | 38.1 | 38.1
Dol Fawr 376|376 | 376 | 376|376 | 376 | 376 | 376 { 376 | 376 | 376 | 376
Gerddi-gleision 354|354 | 354 (354|354 | 354|354 |354|375|375|375]| 375
The Lodge 36.5 | 365 | 365 | 36,5 | 365 | 36,5 | 365 | 36.5 | 38.7 | 38.7 | 38.7 | 38.7
Cefn 344 1 344 | 344 | 344 | 344 | 344 | 344 | 344 | 365 | 365 | 365 | 365
Caeau-gleision 342|342 | 342|342 [ 342 | 342|342 | 342} 363 | 36.3 | 363 | 36.3
Maes Glas 395|395 | 395395395395 (395|395 395 | 39.5 | 305 | 395
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Table B.6

ETSU-R-97 derived apportioned noise limits across all assessment

locations applicable to Llanbrynmair Wind Farm, as derived through
consultation with PCC and RES such that the sum of the Carnedd Wen
apportioned noise limits (Table B.5) and the following Llanbrynmair
apportioned noise limits (Table B.6) don’t exceed the maximum
permissible cumulative noise levels of Table B.4.

Standardised wind speed at 10 meter height {m/s) within the site averaged over
10-minute periods

Location
1 2 3 4 5 6 7 8 9 10 11 12

Ysgubor Cannon 389389 (389|389 39.0(395|403 | 41.3 | 424 | 424 | 424 | 424
Pen yr Eisteddfod 323|323 |323(323(323|323[323(323|323323(323] 323
Dolwen Isaf 38.0 | 38.0 | 380 | 38.0 [ 38.1 | 386 | 394 | 40.4 | 415 | 415 | 415 | 415
The Bam-Blaeny Cwm | 34.6 | 346 | 346 | 346 | 346 | 346 | 36.8 [ 39.0 | 41.0 | 42.7 | 44.0 | 44.7
Rhydymeirch 358 358 | 358|358 (358358 (380|401 |422|439 (452 ] 459
Abercannon 384 | 384 | 384 | 384 ( 385 | 301 | 39.8 | 40.8 | 42.0 | 42.0 | 42.0 | 42.0
Beulah Chapel House 382|382 382 (382383389396 |406|418| 418|418 418
Neinthirion 382 (382 |382|382(383(389 396406 41.8 | 41.8 | 41.8 | 41.8
Delfryn 38,0 ( 38.0 | 38.0 | 380 | 38.0 | 38.0 | 38.0 | 40.0 | 42.3 | 42.3 | 42.3 | 42.3
Berth-lwyd 39.0 [ 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 39.0 | 41.1 { 41.1 | 41.1 | 41.1
Castell y Gwynt 38.0 ( 38.0 | 38.0 | 38.0 { 38.0 | 38.0 | 38.0 | 40.0 | 42.2 | 422 | 42.2 | 422
Pant y Powsi 38.0 | 38.0 | 38.0 | 38.0 ; 38.0 ( 38.0 | 38.0 | 39.9 | 42,2 | 42.2 | 42.2 { 422
Nant yr Esgairwen 379 | 379 | 379 | 379 [ 37.9 | 379 | 379 | 309 | 42.2 | 422 | 422 | 42.2
Capsl yr Aber 384 (384 | 384 | 384 [ 384 | 384 | 384 | 40.3 | 426 | 426 | 426 | 426
Hafodowen 389|389 | 389|389 (389|401 427|459 | 49,2 | 49.2 | 49.2 | 49.2
Cwm-camedd-isaf 39.2 |39.2 1392392392 (392|392 392413 | 413|413 413
Cwm-camedd-uchaf 395 (395|395 395 (395|395 395|395 | 416 | 416 | 416 | 41.6
Dolau 38.1 (381|381 381381387394 |404|416 | 416 | 416 | 416
Dolau-ceimion 38.0 |1 380 | 38.0|38.0|381}386[394|404|416 | 416 | 416 | 416
Bryn Du 358 | 358 | 358 | 358 | 358 | 358 | 358 | 358 | 358 | 35.8 | 35.8 | 35.8
Glegymant 354 | 354 | 354 | 354 [ 354 | 354 | 375 | 30.7 | 41.8 | 435 | 44.8 | 455
Blaen y Cwm 341 [ 341 | 34.1 | 34.1 ( 341 | 341 | 363 | 385 | 40.5 | 42.2 | 435 | 44.2
Cwm Pen Llydan 338338338338 |338)338/|360]381]402(419| 432|439
Cwm-y-fiynnon 388 | 388|388 | 388 (388|388 | 388|383 |40.9 (409 | 409 | 409
Pwll-melyn 388 (388 | 388|388 388|388 |388 | 388|409 | 409|409 | 409
Friddfawr 38.7 | 38.7 | 38.7 | 38.7 | 38.7 | 38.7 | 38.7 | 40.7 | 429 | 42,9 | 429 | 429
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Standardised wind speed at 10 meter height {m/s) within the site averaged over
Location 10-minute periods
1 2 3 4 5 8 7 8 9 0 | 1 12

Cwmderwen 38,1 | 381 [ 381 | 38.1 | 381 | 381 | 38.1 | 40.0 | 42.3 | 42.3 | 423 | 423
Cannon 39.0 | 30.0 [ 39.0 | 39.0 | 39.1 | 39.6 | 40.4 | 41.4 | 426 | 426 | 42.6 | 426
Dolwen Uchaf 382|382 (382|382 7382388396405 | 4174171417 | 4.7
Ffridd Newydd 363363 |363(363|363]363 363 363)363 363363363
Caecrwn 321 | 321 | 321 | 32.1 | 324 | 321 | 321 | 321 | 321 | 321 | 3241 | 3241
Liwyn 34 | 314 1 31 | 311 ) 311 | 311 | 311 | 31.1 | 311 | 311 | 311 | 311
Maes Llymystyn 304 | 30.4 | 30.4 | 30.4 | 304 | 30.4 | 30.4 | 30.4 | 30.4 | 30.4 | 304 | 304
Mosl Ddolwen 36.7 | 36.7 { 36.7 | 36.7 | 36.7 | 37.3 | 38.0 | 39.0 | 40.2 | 40.2 | 40.2 | 40.2
Tyn-y-fedw 339 (339|339 (339339339339 (339339 | 339 | 339 ( 339
Gesail-ddu 207 | 297 | 29.7 | 29.7 | 29.7 | 29.7 | 29.7 | 29.7 | 29.7 | 29.7 | 29.7 | 29.7
Caer-lloi 292 (202|292 202 |292(292]|292|29.2|202]|292|292)292
Dol-y-maen 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1 | 30.1
Nant-y-dugoed 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7
Talglannau 305|305 (305|305)|305|305! 305 305 305|305 305 | 305
Barwn 314 | 314 1314|314 | 314 [ 314 | 314 | 314 | 314 | 314 [ 314 | 314
Ty-coch 313 | 313 (313 | 313|313 (313|313 | 3131313 | 313 [ 1.3 | 31.3
Groes-heol 3201320 | 320|320 | 320 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0 | 32.0
Glan-yr-afon 325|325 325325325325 325| 325 325|325 325 | 325
Blaentafalog Farm 332 | 332332332332 (332{332332)|332]|332]|332 332
Nant-Hir 341 | 341 | 341 | 341 | 341 | 341 | 341 | 341 | 341 | 341 ; 34.1 | 341
Nant Carfan 35.6 | 356 | 356 | 356 | 356 | 356 | 35.6 | 356 | 356 | 356 | 35.6 | 356
Dol Fawr 3631363 (1363363363363 ]363) 363363363 363|363
Gerddi-gleision 38.1 | 38.1 | 381|381 |38.1] 381381 | 381|403 40.3 | 403 | 40.3
The Lodge 374 | 374 | 374 | 374 | 374 | 374 | 374 | 374 | 395 | 39.5 | 395 | 395
Cefn 38.6 | 386 | 38.6 | 38.6 | 38.6 | 38.6 | 38.6 | 38.6 | 40.7 | 40.7 | 40.7 | 40.7
Caeau-gleision 38.7 | 38.7 | 38.7 | 38.7 | 387 | 38.7 | 38.7 | 38.7 | 40.8 | 40.8 | 40,8 | 40.8
Maes Glas 30.2 { 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2
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Table B.7

Revised apportioned noise

limits across all

assessment

locations

applicable to Carnedd Wen Wind Farm, as derived through subsequent
consultation between RWE and PCC adopting as the starting point the
initially apportioned noise limits of Table B.5. In no instance does any
noise limit in Table B.7 exceed the corresponding initially apportioned

noise limit of Table B.5.

Standardised wind speed at 10 meter height {(m/s) within the site averaged over
10-minute periods

Location
1 2 3 4 5 6 7 8 9 10 11 12

Ysgubor Cannon 336 | 336 | 33.6 | 33.6 | 33.7 | 342 | 350 | 36.0 | 37.1 | 37.1 | 37.1 | 371
Pen yr Eisteddfod 350 | 35.0 | 35.0 | 35.0 | 35.0 | 35.4 | 3B.1 | 39.2 | 39.2 | 39.2 | 39.2 | 39.2
Dolwen Isaf 35,7 | 35,7 | 35,7 | 357 | 358 | 36.3 | 371 | 381 | 393 | 39.3 | 39.3 | 39.3
TheBam-BlasnyCwm | 378 | 378 | 37.8 [ 37.8 | 37.8 | 37.8 | 40.0 | 422 | 442 | 46.0 | 47.2 | 47.9
Rhydymeirch 379|379 (379 | 379 | 379 | 379 | 401 | 423 | 44.3 | 461 | 474 | 48.0
Abercannon 348|348 | 348 | 348 (349 354 | 362 | 37.2 | 38.3 | 38.3 | 38.3 { 383
Beulah Chapel House 35631353353 (353|353(359(367|376)|388|388)|2388 /388
Neinthirion 363353353353 |353|359(|367|376;358|388)| 388|388
Delfryn 357 1 3567 | 36.7 | 35.7 { 357 | 35.7 | 357 | 376 | 39.9 | 39.9 | 39.9 | 39.9
Berth-iwyd 332|332 332|332|33.2 332332332353 353|353 353
Castell y Gwynt 35.7 | 35,7 | 35,7 1 36,7 | 357 | 35,7 | 35.7 | 376 | 39.9 | 39.9 | 39.9 | 399
Pant y Powsi 318 | 318 | 318|318 | 31.8 | 31.8 | 31.8 | 33.8 | 36.1 | 36.1 | 36.1 | 36.1
Nant yr Esgairwen 312312312312 31.2 312|312 | 331 354 | 354|354 | 354
Capel yr Aber 30.4 | 30.4 | 30.4 | 30.4 | 30.4 | 30.4 | 30.4 | 32.4 | 346 | 346 | 346 | 346
Hafodowen 327 | 327 | 327 | 32.7 | 327 | 338 | 365 | 39.7 | 429 | 429 | 429 | 429
Cwm-carnadd-isaf 325 | 325|325 | 325 (325|325 (325 325|346 | 346 | 346 | 346
Cwm-camedd-uchaf 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 30.7 | 32.8 | 32.8 | 328 | 32.8
Dolau 354 | 354 | 354 | 354 | 355 | 36.0 | 36.8 | 37.8 | 38.9 | 38.9 | 38.9 | 389
Dolau-ceimion 356 | 356 | 356 | 356 | 35.7 | 363 | 37.0 | 38.0 | 30.2 | 39.2 | 39.2 | 39.2
Bryn Du 350 | 350|350 | 350|357 |37.2]|379|379|379|379 (379379
Glegymant 38.2 |38.2|38.2|382)| 382382403 |425|44.6 | 463 | 476 | 483
Blaen y Cwm 374 | 374 | 374 {374 | 374 | 374 | 396 | 418 | 438 | 456 | 468 | 47.5
Cwm Pen Llydan® 438 | 438 | 438 |1 438 | 43.8 | 43.8 | 43.8 | 43.8 | 452 | 47.0 | 482 | 489
Cwm-y-fiynnon 340 | 340 | 340 | 340 | 340 | 340 | 34.0 | 340 | 36.1 | 36.1 | 36.1 | 36.1

® At this stage, financial involvement of Cwm Pen Llydan in the Carnedd Wen scheme has been

accounted for in the limits that apply to Carnedd Wen only. Regardless of their status, no other
receptors in the Carnedd Wen noise assessment have neoise limits based on financial involvement,
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Standardised wind speed at 10 meter height (m/s) within the site averaged over
Location 10-minute periods
1 2 3 4 5 6 7 8 9 10 | 11 12

Pwil-melyn 339|339 (339339 | 339|339 (339|339 | 36.0| 360 | 36.0 | 36.0
Ffriddfawr 341 | 341 | 34.1 | 341 | 341 | 341 | 341 | 361 | 384 | 384 | 38.4 | 384
Cwmderwen 356 | 356 | 356§ 356 | 356 | 356 | 356 | 37.6 | 39.8 | 39.8 | 39.8 | 39.8
Cannon 331 | 331 | 331 ] 3311332 | 33.7 | 345 | 355 | 36.7 | 36.7 | 36.7 | 36.7
Dolwen Uchaf 354 | 354 | 354 354 | 355|360 (368 (378|389 389|389 389
Ffridd Newydd 35.0 (350 (350 | 350 | 357|372 | 376 | 376 | 376 | 376 | 376 | 37.6
Casecrwn 350 | 350|350 }350|357|372|390(392|39.2|39.2]|39.2! 39.2
Liwyn 35.0 | 35.0 | 35.0 | 350 | 357 | 37.2 | 39.0 | 39.4 | 39.4 | 394 | 334 | 394
Maes Llymystyn 35.0 | 350 | 35.0 | 35.0 | 357 | 37.2 | 39.0 | 39.5 | 395 | 395 | 395 | 39.5
Moel Ddolwen 30.6 | 30.6 | 30.6 | 306 | 30.7 | 31.2 | 32.0 | 33.0 | 342 | 342 | 34.2 | 342
Tyn-y-fedw 329 | 3291329 | 329 | 336 | 351 | 36.7 | 36,7 | 36,7 | 36.7 | 36.7 | 36.7
Gesail-ddu 39.6 | 3906 | 396 | 39.6 | 39.6 | 396 | 396 | 39.56 | 39.6 | 39.6 | 396 | 39.6
Caer-lloi 396 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6 | 39.6
Dol-y-maen 376 | 376 | 376 | 376 | 376 | 376 | 376 | 376 | 376 | 376 | 37.6 | 37.6
Nant-y-dugoed 345 | 345 | 345 | 345 | 345 345 | 345 | 345 | 345 | 345 | 345 | 345
Talglannau 30.2 | 30.2 | 30.2 | 30.2 | 30.9 | 324 | 342 | 34.7 | 34.7 | 34.7 | 34.7 | 347
Barwn 327 | 327 | 327 | 327 | 32.7 | 32.7 | 32.7 | 327 | 32.7 | 32.7 | 32.7 | 32.7
Ty-coch 287 | 287 | 287 | 287 | 294 | 309 | 32.7 | 33.1 | 33.1 | 33.1 | 33.1 | 331
Groes-heol 325|325 (325 (325|325 325|325 | 325|325 ] 325|325 | 325
Glan-yr-afon 324|324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324
Blaentafalog Farm 32.6 | 326 | 326 | 32.6 | 32.6 | 326 | 326 | 326 | 326 | 326 | 326 | 32.6
Nant-Hir 321 (321 | 321 ] 321 | 324 | 321 | 321 | 321 | 321 | 321 | 321 | 321
Nant Carfan 326 | 326 | 326 | 326 | 326 | 326 | 32.6 | 32,6 | 326 | 326 | 326 | 32,6
Dol Fawr 316 | 316 | 316 | 316 | 316 | 316 | 316 | 316 | 316 | 316 | 31.6 | 31.6
Gerddi-gleision 33.6 | 33.6 | 336 | 336 | 336 | 336 | 33.6 | 336 | 35.7 | 357 | 357 | 357
The Lodge 347 1 347 | 347 | 347 | 347 | 34.7 | 347 | 34.7 | 369 | 369 1 369 | 369
Cefn 33.8|33.8|338|338 338338338 (338359359359 | 359
Caeau-gleision 342 | 342 |1 342 | 342 | 342 | 342 | 342 | 342 | 36.3 | 363 | 36.3 | 36.3
Maes Glas 344 | 344 | 344 | 344 | 344 | 344 | 344 (344 | 344 | 344 | 344 ) 344
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Table B.8

Differences between the revised noise limits shown in Tabie B.7 and the
original apportioned noise limits shown in Table B.5. Negative values In
the following table indicate the revised limits are below the original
apportioned limits.

Standardised wind speed at 10 meter height {m/s) within the site averaged over 10-
minute periods

Location

1 2 3 4 5 6 7 8 8 10 1 12
Ysgubor Cannon 0.0 0.0 0.0 0.0 0.0 00| 00| 00 |00 (00| 0O | 00
Pen yr Eisteddfod 4.2 -4.2 -4.2 -4.2 42 |-38|-11|00 ) 00| 00| 00| 00
Dolwen Isaf 0.0 0.0 0.0 0.0 0.0 00 |00 | 00| 00| 00| 00| 00
The Bam - Blaen y o7 | 07 | 07| 07 | 07 |07 | 07| 07]|07|07]|07]-07
Rhydymeirch 0.0 0.0 0.0 0.0 0.0 00 | 00| 00 | 0D ]| 00| 00| 00
Abercannon 0.0 0.0 0.0 0.0 0.0 00 | oo | o0 | 00| 00| 00D 00
Beulah Chapel House 0.0 0.0 0.0 0.0 0.0 00 |00 | 00 | 00 | 00 | 00 [ 0.0
Neinthirion 0.0 0.0 0.0 0.0 0.0 o0 (00} 00| 00| 00| 0OD]| 00
Delfryn 0.0 0.0 0.0 0.0 0.0 o0 | 00| 00 | 00| 00| 00| 0D
Berth-lwyd 0.0 0.0 0.0 0.0 0.0 00 |00 | 00 | 00 ] 00| 0.0 00
Castell y Gwynt 0.0 0.0 0.0 0.0 0.0 o0 | 00| 00| 00|00 ]| 00| 00
Pant y Powsi -3.9 -3.9 -3.9 -3.9 39 | 39139 (-39}-39|-39|-39(-39
Nant yr Esgairwen -4.6 -4.6 -4.6 4.6 46 | 46 | 46| -46 | 46 | 46 | 46 | 48
Capel yr Aber -4.6 -4.6 -4.6 -4.6 46 | 46 | 46 | 46| 46 | -46 | 46 | 4.6
Hafodowen -0.7 -0.7 0.7 0.7 07 |07|-07|-07|-07]07]|-07]|-07
Cwm-carnedd-isaf 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00 | 00| 00| 00| 00
Cwm-carnedd-uchaf 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00 j 0O | 00| 00 | 00
Dolau -0.2 -0.2 -0.2 -0.2 02 |02 |02]|02]|-02]-02]|-02;-02
Dolau-ceimion 0.0 0.0 0.0 0.0 0.0 00 (00 |00 )| 00| 00| 00| 0O
Bryn Du -2.9 -2.9 -2.9 2.9 22 |-07| 00| 00| 00| 00| 0000
Glegyrnant 0.0 0.0 0.0 0.0 0.0 00 [ 00| 00 | 00 | 0.0 | 0.0 | 0.0
Blaen y Cwm -1.3 -1.3 -1.3 -1.3 13 |13 |13 |13 -13|-13]-13] 13
Cwm Pen Llydanir 5.0 5.0 5.0 50 5.0 50 | 28 1 06 | 00 | 0.0 | 0.0 | 0.0
Cwm-y-fiynnon 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00 {00 ]| 00| 00/ 00
Pwill-melyn 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00| 00| 00} 00| 0D

7 Note that the noise limit at Cwm Pen Llydan increases as the revised limits for Carnedd Wen
allow for the financial involvement of this property, as per the recommendations of ETSU-R-97,
whereas the original apportioned limits do not allow for any financial involvement.
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CARNEDD WEN WIND FARM - SoCG BETWEEN RWE and PCC

04 October 2013
Standardised wind speed at 10 meter haight (m/s) within the site averaged over 10-
Location minute periods
1 2 3 4 5 6 7 8 9 10 11 12

Firiddfawr 0.0 0.0 0.0 0.0 0.0 00 | 00 {00 |00 ]| 00| 00] 00
Cwmderwen 0.0 0.0 0.0 0.0 0.0 00 ( 00 | 00 | 00 | 00 | 00 | 0.0
Cannon 0.0 0.0 0.0 0.0 0.0 00 |00 |00 |00 00| 00] 00
Dolwen Uchaf 0.0 0.0 0.0 0.0 0.0 00 (00 | 00 | 00| 00| 00| 00
Ffridd Newydd -2.6 2.6 -2.6 -2.6 -19 | -04 /0000|0000 00/ 00
Caecrwn -4.2 4.2 4.2 -4.2 -35 (20 [-02 ]| 00 | 00 | 00| 00| 00
Liwyn 4.4 4.4 -4.4 44 37 (22 |04 | 00 | 00 | 00 | 00| 00
Maes Llymystyn -4.5 4.5 -4.5 4.5 -38 |23 |05 00} 00 [ 00| 00] 00
Moel Ddolwen 8.7 6.7 6.7 -6.7 6.7 | 67 | 67 | 67| 67| 67| 67| -6.7
Tyn-y-fedw -5.9 -5.9 -5.9 -5.9 5.2 )37 |21 |21 )21 |21 (21 -21
Gesafl-ddu 0.0 0.0 0.0 0.0 0.0 00 | 00 |00 | 00 [ 00| 00| 00
Caer-lloi 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00 | 00 | 00 | 0.0 | 0.0
Dol-y-maen -1.9 -1.9 -1.9 -19 19 |19 | 18|19 |19 |19 |19 ]| 19
Nant-y-dugoed -5.0 -5.0 -5.0 -5.0 50 [-50(-50|-50]-50]|-50(-50]|-50
Talglannau -9.3 -9.3 -9.3 -9.3 86 |-71 | 53| 48| -48 | -48 | -48 | -48
Barwn 6.7 -6.7 -8.7 -6.7 67 | -67 |67 |-67|-67 | -67 | -67 | -6.7
Ty-coch -10.7 | -10.7 | -10.7 | -10.7 | <100 | -85 | 67 | 63 | -63 | -63 | 6.3 -6.3
Groes-heol 6.8 -6.8 -6.8 -6.8 68 |68 | -68|-68|-68|-68 | -68 | -68
Glan-yr-afon -6.8 6.8 -6.8 -6.8 68 |68 |68 |-68)-68|-68]-68|-68
Blaentafalog Farm -6.4 6.4 -6.4 6.4 64 | 64 | 64 | 64 | 64 | 64 | 84 | 6.4
Nant-Hir -6.8 -6.6 6.6 -6.6 66 | -66 | -66 | 66 | -66 | -66 | -66 | -6.8
Nant Carfan -5.5 5.5 -5.5 5.5 55 | 55| 55| -65]-55|.55|-55]|-55
Dol Fawr -6.0 -6.0 -6.0 -6.0 60 | -60 | -60 | -60 | -60 | -60 ] -6.0 | -6.0
Gerddi-gleision -1.8 -1.8 -1.8 -1.8 -18 | 1B -18|-18 | 18| -18] -18 | -1.8
The Lodge -1.8 -1.8 -1.8 -1.8 -18 | -18 | -18|-18|-18|-18 | -1.8 ] -1.8
Cefn -0.6 0.6 -0.6 -0.6 06 |06 |-06(-06)|-06|-06]|-06]-06
Caeau-gleision 0.0 0.0 0.0 0.0 0.0 00 [ 00 (00| 00| 00/ 00| 00
Maes Glas -5.1 -5.1 -5.1 5.1 51 |61 (51 |-51]|-51]|-51]-51]-51
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