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Neath

36 | Outer Swansea | 254300 | 174769 30.05 Y N
Bay/Bristol
Channel

With regards to the study area for the Residential Visual Amenity Assessment (RVAA), as
requested we will increase the study area to include all properties/groups of properties
within a 2k m radius rather than 1.5 km radius. A methodology for undertaking the
assessment and which is based on LI TGN 2/19 — Residential Visual Amenity Assessment
(RVAA) is included in Appendix 3.

Question 17: Do consultees agree with the methodology used to determine which wind
farms are to be included within the cumulative assessment and also agree with the list
provided in Table 12.8?

Cumulative impact assessments can be large and confusing and it is important that the
most important cumulative effects are addressed clearly. Those that are most important
are those with existing or consented turbines, at closer distances and juxtapositions,
where there is a large sweep of turbines visible and where receptors (especially
residential) have developments on two or more sides.

Additional viewpoints have been selected in this response to better reflect the potential
for cumulative effects eg at Croeserw.

The list of windfarms to be considered in Table 12.8 appear to have one of two errors. It
is understood that Foel Trawsnant has been consented. The difference in size of turbine
and the adjacency of this proposal are of particular concern.

The turbines on the coastal plain south of Margam and those east of Porthcawl (eg
Stormy Down) appear to have been omitted. These affect perceptions in these areas and
should be considered. To minimise work possibly all these turbines should be considered
together in relation to the development.

The comments relating to the sensitivity of landscape to effects below (relating to Table
12.2) also apply to cumulative effects. The factors that make a landscape more or less
susceptible to a series of developments, especially of different sizes and design, are not
set out. This is important to understand how the judgements are reached. There are only
three categories of sensitivity which means that there is a significant difference between
the descriptors of high, medium and low with intermediate categories effectively being
omitted. This does not reflect the complexity of most landscapes. Five categories are
suggested.

The magnitude of cumulative landscape effects (Table 12.9) correctly identifies that the
combined effects of the proposed development and other wind turbine developments
should be considered. This should be assessed against the baseline of no wind turbines on
the basis of the temporary nature of the development, albeit long-term. However, the
contribution of Y Bryn to the cumulative effect should also be described in terms of
relationship with other windfarms including relative size of turbine.

The significance of cumulative landscape effects (Table 12.10) has a very high threshold
of significance and the definitions for major and major/moderate are very similar. It is
considered that the definitions will tend to lead to under estimation of significant effects.

The Magnitude of cumulative visual effects (Table 12.11), as with landscape effects,
correctly identifies that the combined effects of the proposed development and other
wind turbine developments should be considered. However, the contribution of Y Bryn to
the cumulative visual effect should also be described in terms of the juxtaposition and
relationship with other windfarms including relationship with the viewer (e.g. on either
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side), the percentage field of view etc.

The significance of cumulative visual effects (Table 12.7) includes a definition of ‘the loss
of some essential landscape features’ in the major/moderate category. This statement
does not make sense as wind turbines usually do not lead to the ‘loss of features’, just
substantial modification of the view.

To clarify in relation to the response within the Simon White Report to this question, the
P2014/0825 - Foel Trawsnant application for the Installation of 11 wind turbines with a
maximum tip height of 145m to generate up to 33 MW, together with ancillary
development including substation and control building, on site underground electrical
cables, stone site access tracks, temporary construction compounds, turbine foundations
and temporary crane pads was determined by the Planning Committee on the 24
September 2019 to grant conditional planning permission subject to the signing of $106
agreement. However to date the S106 Agreement has not been completed and as such
the decision has not been issued. However in November 2020 the applicants stated that
they were still seeking the signatures of people who had an interest in the land in order to
complete the agreement.

The report also refers to an existing wind turbine located within the Margam coast plane.
The planning permission for the wind turbines is P2013/0300.

We note your comments regarding the current status of the Foel Trawsnant Wind Farm
development and also the wind turbines located on the Margam coastal plain. This
development will be included within the cumulative assessment.

With regards to comments made concerning the cumulative methodology, please refer
to Appendix 1 of this letter, which includes an updated methodology. An updated list of
the cumulative developments to be included within the assessment is provided in
Appendix 2

Question 18: Do the consultees agree with the proposed approach to assess the effects
on landscape character and visual amenity?

The following comments are made on the guidance set out in 12.2.1

* The Guide to Assessment of Cumulative Effects of Wind Farm Developments, ETSU
(2000) is very dated and should be given little, if any, weight. The SNH 2012 guidance is
more helpful in this regard.

* LANDMAP Information Guidance Note 3 has been superseded by Natural Resources
Wales Guidance Note 046 ‘Using LANDMAP in Landscape and Visual Impact Assessments
(LVIA), January 2021. Note that Cultural Landscape Services succeeds Cultural landscape.
 The Visual Representation of Development Proposals TAN 06/19 should be dated
September 20189.

* Seascape effects should be considered in line with the documents set out in the
seascape section below.

Landscape

The sensitivity of landscape (Table 12.2) is not described as combining the susceptibility
of a given landscape to a particular type of development with value in line with GLVIA3.
The factors that make a landscape more or less susceptible to a particular type and scale
of development are not set out. This is important to understand how the judgements are
reached. There are only three categories of sensitivity which means that there is a
significant difference between the descriptors of high, medium and low with intermediate
categories effectively being omitted. This does not reflect the complexity of most
landscapes. Five categories are suggested.

The magnitude of landscape effects (Table 12.3) does not include the criteria of the
proposed development becoming a dominant or key characteristic of an area. The
definitions of high and high/medium are very similar with the latter being too high a
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threshold.

The significance of landscape effects (Table 12.4) appears to use the term ‘element’
where characteristic would be more appropriate and in line with standard guidance
definitions. An element is the hedgerow or a tree etc. The combination of sensitivity and
magnitude of effect should be in line with the IEMA diagram in Appendix A.

Seascape

The effects on seascape are not addressed in the assessment. The ZTV clearly indicates
uninterrupted visibility across Swansea Bay, along the southern coast of Gower and
across the Bristol Channel to Exmoor. The proposed heights of turbines are so large that
they are likely to modify the coastal backcloth to the seascape.

The assessment should address the effects on seascape character areas at the
appropriate scale. This may be the national marine character areas in Wales- 25,26, 27
and 28, but consideration should also be given to using the local seascape character
assessment for the Gower and Swansea Bay to inform qualities and potential effects, and
possibly refine areas for assessment if required.

The method for assessing effects should take into consideration GLVIA 3 and "An
Approach to assessing seascape sensitivity’, Marine Management Organisation,
(MM01204), 2020. NRW Stage 1- Ready reckoner of visual effects related to turbine size,
report number 315 relates to research on offshore wind farms and views from the coast.
However, it may be helpful in establishing yardsticks for likely effects the large-scale
onshore developments relatively close to the coast.

Visual Amenity

The sensitivity of visual receptors (Table 12.5) does not mention visitors to the coast,
heritage assets and country parks, all of whom would be high sensitivity. It is assumed
that medium sensitivity receptors would include users of B roads. As with the landscape
sensitivity, only three categories do not reflect the range of sensitivities of receptors and
users of motorways and A roads may be considered medium/low, not low.

The significance of the visual effects (Table 12.7) indicates that defining visual elements
would become subservient within the view. Presumably this means that the development
would be a dominant feature?

It is agreed that some effects of moderate significance could be significant. The method
does not mention that where a series of linked moderate effects occur (e.g. along the
footpath) that this may make the combined views significant. The combination of
sensitivity and magnitude of effect should be in line with the IEMA diagram in Appendix
A.

LVIA outputs

The following comments are made on the figures:

» All map figures should be prepared to cover the 45km study area and separate more
detailed maps showing a 15km study area (possibly with the addition of the western
edge of Swansea Bay and associated intervisible backcloth).

e |t is assumed that the non-statutory landscape designations will include Special
Landscape Areas.

» The access and movement figures should include access land.

* [ANDMAP should include aspect areas in line with updated Natural Resources Wales
Guidance Note 046 ‘Using LANDMAP in Landscape and Visual Impact Assessments
(LVIA)’, January 2021. The change to cultural landscape services should be noted.

e Character Areas- the method for defining these has not been identified or are they
National?

* Blade tip and hub height ZTVs should be at 15km with a 1:25k OS base as well as 45km
with a 1:50k base. They should include bare ground and landcover versions to
accommodate possible changes in tree cover over the life of the development.

» Viewpoints should be shown as points to give an accurate indication of their location.
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» Viewpoint visualisations should include the additional viewpoints suggested in Table 2.
* Photomontages should include a range of key views to be agreed. They should not
necessarily be limited to 10 as such a large scale development is proposed and may
necessitate more.

» The height of the turbines may necessitate the use of portrait photos in some locations
to ensure that full of the height of the turbine is covered.

* Photomontages should include A3 single frame views where possible to allow for ease
of printing by third parties and decision-makers and for taking on site. A good example is
the Lethans A3 viewpoint pack (see sample in Appendix B).

® The cumulative ZTVs should also be carried out at 15km radius on 1:25k OS mapping for
the closest wind turbine developments.

5.32. In addition, the following information is regarded as important in understanding
effects:

» Seascape character areas at national and local level.

* Forestry resource/management plans are needed showing the phasing of removal
and/or replanting of the forest plantation surrounding the proposed wind farm to clearly
inform how this may open up or reduce views during the lifetime of the development, or
at least 10 years. Expected tree growth rates for proposed species would be helpful.

* Proposed mitigation.

» Elevations of proposed turbines showing alternatives with highest hub height and with
the largest blade circumference.

» Location and details of access roads, battery storage and other ancillary infrastructure.
* Though some of the above will not be part of the LVIA they should be part of the overall
description of the development.

We note your comments regarding the guidance, methodology and the requirement for
a seascape assessment, therefore please find attached Appendix 1, which sets out our
revised methodology for undertaking a Seascape/Landscape Visual Impact Assessment
(SLVIA).

We also note your comments regarding the figures to be included as part of the SLVIA
and confirm that the these will be addressed/included as part of the final SLVIA. Special
Landscape Areas will be included as a non-statutory designation within the assessment/
figures and access land will be also be included within the figure that includes
recreational footpaths/trails.

Landscape Character Areas will be derived from published Landscape Character
Assessments and LANDMAP data.

With regards to the comments concerning the ZTVs, these will be produced for the 45
km and 15 km study areas, however these will be produced based on ‘bare ground’ only.
Given the size of the study area and the amount of vegetation cover within it, it is
considered that it would be difficult to accurately illustrate. Any changes in visibility due
to changes in landcover will be assessed through field work surveys. This approach is
recommended within paragraph 6.10 of GLVIA 3.

Regarding the points made about the visualisations, as noted we will take portrait
photography where required to ensure that the full height of the turbine is covered.
These will be produced following best practice guidance and therefore will include A3
single frame views. However, please note that it is proposed not to include any
cumulative wirelines/photographs in the 360° (4 x 90°) where there are no turbines
visible. In addition, from viewpoints where the extent of the proposed turbines exceeds
a horizontal field of view of 53.5°, then the proposed development will be illustrated in
the wirelines/photomontages with a horizontal field of view of 90°/180° with a
cylindrical rather than planar projection.

Removal of forestry associated with the wind farm (if visible) only will be illustrated on
the photomontages. Forestry removal as shown on NRW’s Forestry Design Plan not
directly associated with Y Bryn Wind Farm or that lie outside of the site boundary will be
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illustrated on visualisations from viewpoints where it is deemed necessary to illustrate
any potential changes in the view due as a result of felling. Any potential effects on
landscape character and visual amenity as a result of felling will also be described within
the assessment text.

Question 19: Do consultees see value to any particular enhancement measures?

In addition to those comments within the White Consulting Report (Appendix 1), it is
noted that within the UK there are only two buildings with a height in excess of 250m —
The Shard (310m) and The Helter-Skelter, Twentytwo, The Pinnacle (278m). There are a
further 7 buildings within the Greater London and Tower Hamlets areas that have heights
ranging from 236m to 205m. While it is acknowledged that the current proposal is for
wind turbines and not buildings, it is seeking consideration for the erection of 26 turbines
that would each have a height of 250m located within a semi-rural area surrounded by
small scale settlements, historic features, registered historic landscapes and Historic
Parks and Gardens. The scale of the proposed development would mean that it is difficult
to see how it would not wholly and completely dominate the surrounding environment,
to what could only be considered an unacceptable degree and to the detriment of the
amenity of that environment, communities and the residents who live there. For these
reasons any assessment of the visual impacts associated with the proposed development
must be extensive and comprehensive, rather than the streamlined approach suggested
by the applicants.

Comments noted.

Yours sincerely

Richard Cole

Encs:

Appendix 1: Seascape/Landscape Visual Impact Assessment (SLVIA) Methodology
Appendix 2: Cumulative Wind Farm Developments

Appendix 3: Residential Visual Amenity Assessment (RVAA) Methodology

13 October 2021 soltysbreuster

CONSULTYTING

FAO Hannah Roberts
National Resources Wales
Maes Newydd,

Llandarcy,

Neath Port Talbot,
SA106JQ

Dear Hannah
RE: Y Bryn Wind Farm

Following your comments on the proposed Y Bryn Wind Farm, which were included within
Appendix 1 of the EIA Scoping Direction (dated 08/03/21), please find below our response
to your queries (shown in blue) which were raised in relation to the Landscape and Visual
chapter of the Environmental Statement (ES).

Q14: Do consultees agree that assessing the maximum hub height available for the tip
height in question is appropriate?

We suggest that the combination of maximum blade tip and hub height need to be assessed

for the worst-case scenario. It is the overall scale of the turbines, including the height and
swept area of the blades and scale of hub/column that affects visual impact. The maximum
size of turbine potentially to be used should be assessed.

We note that you suggest that a combination of maximum blade tip height and hub height
needs to be assessed. Please note that, in order to illustrate the correct height of the
turbines within the visualisations (for wirelines and photomontages) either the maximum

hub height or maximum rotor diameter will need to be used. If the maximum hub and rotor
diameter are used together then the turbine will not be shown at the correct height i.e. the

turbine will be shown larger than is proposed.

Using the maximum rotor diameter available for the proposed turbine size is standard
practice and in addition, both NPTCBC and BCBC have confirmed in their responses that
maximum rotor diameter should be used to assess the effects on landscape character and
visual amenity. We therefore propose to illustrate the turbines shown within the
visualisations, based on the maximum rotor diameter for the turbine available, with the
corresponding hub height that will give the correct tip height. However, for the ZTVs we
will base the ZTV to Hub Height on the maximum hub height available and the maximum
rotor diameter available for the ZTV to Blade Tip Height. Please can you confirm that this is
acceptable.

Q16: Do consultees agree with the number, location and receptor types that have been
selected as the representative viewpoints in order to assess the effects on visual amenity
within the study area?

We advise that a photograph, wireline and photomontage from viewpoints in the Gower
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AONB and BBNP should be included in the assessment, given the scale of the development
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and sensitivities of these areas. We suggest an additional viewpoint from the Y Mynydd Du

area of the BBNP to cover potential impacts on this part of the area.

With regards to the additional viewpoints requested from the Gower AONB, please note
that we have already included two viewpoints from within the AONB, from Mumbles Hill,
Swansea and the Gower Way National Trail, Cefn Bryn. In addition to these viewpoints, we
propose to include an additional viewpoint from Oxwich Point (Easting and Northing
251216, 185077). In terms of views from the Brecon Beacons National Park, we propose to
include an additional viewpoint from the Beacons Way National Trail, at Esgair Hir (Easting
and Northing 277735, 220298), which will illustrate views from Y Mynydd Du area of the

Brecon Beacons National Park.

For your information, please find in the table below a full list of the viewpoints that we
propose to include within the Seascape Landscape Visual Impact Assessment (SLVIA)
chapter of the ES and which incorporates the additional viewpoints requested from all

statutory consultees.

Please note that the viewpoint from Esgair Hir and Oxwich Bay are approximately 27 km
and 30 km respectively to the nearest turbine and will, in our opinion, be best represented
as wirelines accompanied by photographs, and therefore the preparation of a
photomontages from these locations has been excluded.

0S Co-ordinates | Distance
X y from
VP | Location Nearest | Wireline Photomontage
Turbine
(km)
1 | Evans 285601 | 193880 2.04 Y Y
Terrace,
Caerau.
2 | Maesteg Golf | 283616 | 191592 0.95 Y Y
Course
3 | Bryn, (Play 281616 | 191592 1.49 Y Y
area, off
Neath Road).
4 | Brynna Road, | 277535 | 192500 4.28 Y Y
Cwmafan
5 | Rhiwlas, 274240 | 198775 9.41 4 Y
Neath
6 | Mumbles 262781 | 187443 | 17.96 Y Y
Hill, Swansea
7 Gower Way 249418 | 189883 31.24 ¥ N
National
Trail, Cefn
Bryn
8 | Margam Park | 281391 | 186390 2.25 Y Y
(Deer Park)
9 | Ogof- 287452 | 216032 | 22.33 ¥ N
Ffynnon-Ddu
(BBNP)
10 | St llityd's 281835 | 195244 1.60 Y Y
Way National
Trail, near
Cynonville
11 | Wales Coast | 286146 | 175100 | 13.77 Y Y
Path,
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Ogmore-by-
Sea

12

Twmbarlwm

324198

192624

40.56

13

Junction of
Heol Gelli
Lenor and
Brynllywarch,
Maesteg

284793

190339

2.17

14

Swansea
Promenade,
Black Pill

261996

190610

18.70

15

Clwyd Road,
Pen-Lan,
Swansea

264710

195785

17.24

16

The Princess
Margaret
Way,
Aberavon

273832

190276

6.90

17

Margam Park

280636

186001

2.86

18

Pen-y-Fan
(BBNP)

301202

221547

32.72

19

Wales Coast
Path, Rest
Bay/Royal
Porthcawl
Golf Club,
Porthcawl.

279990

178709

10.06

20

Bettws

290961

183470

9.51

21

Sarn Helen,
Aberdulais

279491

202151

8.74

22

Baxter
Terrace,
Glyncorrwg

287629

199343

6.74

23

Margam Park
(Access
Road)

280104

185810

3.28

24

Wales Coast
Path, Kenfig
Burrows

279807

181080

7.78

25

Bryn East,
picnic area
opposite
Royal Oak PH

281943

192050

1.20

26

Ogwr
Ridgeway
Walk, near
Bwlwarcau
Hill Fort

283680

187700

1.12

27

Cemetery,
eastern edge
of Maesteg

286321

191520

3.02

28

Llangynwyd

285745

188793

2.68

29

Oxwich Point

251216

185077

29.73

<

=

30

Nash Point,
Glamorgan
Heritage
Coast

291191

169275

20.92
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31 | Esgair Hir, 277735 | 220298 | 26.85 ) ¢ N
Brecon
Beacons Way
National Trail
(BBNP)

32 | Open Water | 262996 | 189390 17.66 ¥: N
off Mumbles

33 | South of 281987 | 173999 | 14.50 Y N
Porthcawl
Marina

34 | Bristol 258573 | 174494 | 26.64 Y N
Channel

35 | Mouth of 270487 | 190509 | 10.25 Y N
River Neath

36 | Outer 254300 | 174769 30.05 ¥ N
Swansea
Bay/Bristol

Channel

Q17: Do consultees agree with the methodology used to determine which wind farms are
to be included within the cumulative assessment and also agree with the list provided in
Table 12.

We consider the methodology generally sound, subject to the above comments. Section
12.4.13 states that the intention is to produce photomontages from only 10 viewpoints. This
seems a small number considering the scale of development and likely to require
reconsideration following stakeholder comments.

As noted in the table above, from the 31no.viewpoints which are now to be assessed, it is
proposed to produce a photomontage from twenty-four. Please note that paragraph 8.15
of GLVIA 3 states that “it will not usually be possible to produce a visualisation from every
viewpoint” and paragraph 160 of SNH’s Visual Representation of Wind Farms, Version 2.2
(February 2017) notes that “Given the limitations of depicting turbines in photomontages,
their production will usually be of most value for views within 20km of a wind farm site, for
turbines up to 150 metres high to blade tip. At distances greater than this it can be difficult
to represent the turbines well on a photomontage”.

While we acknowledge that the proposed turbines are greater than 150 m to blade tip, we
believe that the above still stand true, as with long range views, atmospheric conditions,
such as haze, typically reduces the clarity of the view. Therefore, we have excluded
photomontages from the 12no. viewpoints that are greater than 20 km away from the
nearest turbine. Please note that for practical reasons no viewpoint photography and
therefore photomontages will be produced for the Sno. viewpoints located within the open
waters of Swansea Bay. However, wirelines will be prepared to illustrate the proposed
turbines from the selected locations. Please also note that it is proposed not to include any
cumulative wirelines/photographs in the 360° (4 x 90°) where there are no turbines visible.
In addition, from viewpoints where the extent of the proposed turbines exceeds a
horizontal field of view of 53.5°, then the proposed development will be illustrated in the
wirelines/photomontages with a horizontal field of view of 90°/180° with a cylindrical
rather than planar projection.

With regards to the cumulative wind farms to be included within the assessment, please
find attached in Appendix 2 an updated list of the developments.

Q18: Do the consultees agree with the proposed approach to assess the effects on
landscape character and visual amenity?

We note the proposals under section 12.4.14 and advise that changes to forestry as shown
on the Forest Design Plans need to be presented on drawings overlaid with the wind farm
proposals and forestry proposals associated with the development, as well as being
described, to allow a detailed picture to be analysed. It may be that annotated photographs
would be required in some instances.

Removal of forestry associated with the wind farm (if visible) only will be illustrated on the
photomontages. Forestry removal as shown on NRW's Forestry Design Plan not directly
associated with Y Bryn Wind Farm or that lie outside of the site boundary will be illustrated
on visualisations from viewpoints where it is deemed necessary to illustrate any potential
changes in the view due as a result of felling. Any potential effects on landscape character
and visual amenity as a result of felling will also be described within the assessment text.
In addition to your response to the specific questions within the Scoping Report, several
other more general points were also raised in your response, which are addressed below:

l. We advise that changes to landscape character and the way the landscape is
experienced also includes the scenic qualities of views from a landscape at a
distance from a development and impacts on perceptual qualities such as
tranquillity, wildness and remoteness.

Perceptual qualities will be will be considered within our descriptions of each
Landscape Character Area. These will be established during the baseline
assessment and will be informed by field assessment and desktop studies of
available published material, including existing landscape character assessments
and LANDMAP data.

Cadw and the Glamorgan Gwent Archaeological Trusts (GGAT) should be consulted
with regard to Historic Landscapes on the Register of Historic Landscapes in Wales,
of which there are several in the Study Area.

Noted

. We note that aviation lighting will be required for turbines of this scale, as
confirmed in section 20.2.12. Night-time photographs/photomontages would
therefore be required in this case and acknowledge that section 12.4.13 states that
key night-time visualisations would be produced.

To confirm it is proposed that of the 36no. viewpoint locations assessed as part of
the SLVIA, 5no. will be chosen to be included within the aviation lighting
assessment. Night time photomontages will be prepared from all Sno. viewpoints.

. The Melincourt windfarm, Resolven, which was approved in 2014 under Neath Port
Talbot County Borough Council planning reference P2014/0883 should also be
included in Table 12.8: Cumulative Wind Farms.

To confirm, the Melincourt Wind Farm, near Resolven will be included as part of
the cumulative assessment.

IV. Our advice on this chapter relates to the potential impacts on the Gower Area of
Outstanding Natural Beauty (AONB) and Brecon Beacons National Park (BBNP).

o LANDMAP - guidance note has now been updated.

e Reference should be made to the respective Management Plans of the Gower
AONB AND BBNP including their special qualities, when assessing impacts on
these landscape
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» Additionally, a seascape assessment should be included in the EIA as the
proposal could impact on the seascape to the south. A local seascape character
assessment has been produced for Carmarthen Bay, Gower and Swansea Bay
which may aid your assessment.

We note that the LANDMAP Guidance Note 3 has been updated with Guidance
Note 46 and this current guidance will be followed within the SLVIA.

Reference will be made to all relevant management plans including the Gower
AONB and Brecon Beacons National Park (BBNP) Management Plans.

We propose to include a seascape character and visual amenity and the
methodology for this is included within Appendix 1. Please note that the
methodology for the SLVIA included in Appendix 1 has been revised since the issue
of the Scoping Report. These amendments were made to take account of all
comments received by the Statutory Consultees.

Yours sincerely

Richard Cole

Encs:

Appendix 1: Seascape/Landscape Visual Impact Assessment (SLVIA) Methodology
Appendix 2: Cumulative Wind Farm Developments

Appendix 3: Residential Visual Amenity Assessment (RVAA) Methodology

For Appendix 1, 2 and 3 of this letter, see Bridgend Oct 21 letter.
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13 October 2021 solbysbrewster

CONSULTI NG

FAO Chris Lindley

Swansea Council

Planning & City Regeneration
Civic Centre

Oystermouth Road,

Swansea

SA1 3SN

Dear Chris
RE: Y Bryn Wind Farm

Following your comments on the proposed Y Bryn Wind Farm, which were included within
Appendix 1 of the EIA Scoping Direction (dated 08/03/21), please find below our response
to the queries raised in your letter dated 22" February 2021.

We note your request for an additional viewpoint to be included within the Seascape
Landscape Visual Impact Assessment (SLVIA) to take account of potential impacts on the
Gower AONB and across Swansea Bay and therefore propose to include a viewpoint from
Oxwich Point (Easting and Northing 251216, 185077). Please note that this viewpoint is
located approximately 30 km from the nearest proposed turbine and therefore in our
opinion, will be best represented as a wireline and accompanied by a photograph, and
consequently the preparation of photomontage from this location has been excluded.

For your information, please find in the table below a full list of the viewpoints that we
propose to include within the SLVIA chapter of the ES and which incorporates the
additional viewpoints requested from all statutory consultees.

0S Co-ordinates | Distance
X y from
VP | Location Nearest | Wireline Photomontage
Turbine
(km)
1 | Evans 285601 | 193880 2.04 Y Y
Terrace,
Caerau.
2 | Maesteg Golf | 283616 | 191592 0.95 Y Y
Course
3 | Bryn, (Play | 281616 | 191592 | 1.49 Y Y
area, off
Neath Road).
4 Brynna Road, | 277535 | 192500 4.28 Y Y
Cwmafan
S | Rhiwlas, 274240 | 198775 9.41 Y Y
Neath
6 | Mumbles 262781 | 187443 | 17.96 Y Y
Hill, Swansea
7 | Gower Way | 249418 | 189883 | 31.24 Y N
National
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Trail, Cefn
Bryn

Margam Park
(Deer Park)

281391

186390

2.25

Ogof-
Ffynnon-Ddu
(BBNP)

287452

216032

22.33

10

St llityd's
Way National
Trail, near
Cynonville

281835

195244

1.60

11

Wales Coast
Path,
Ogmore-by-
Sea

286146

175100

13.77

12

Twmbarlwm

324198

192624

40.56

13

Junction of
Heol Gelli
Lenor and
Brynllywarch,
Maesteg

284793

190339

217

14

Swansea
Promenade,
Black Pill

261996

190610

18.70

15

Clwyd Road,
Pen-Lan,
Swansea

264710

195785

17.24

16

The Princess
Margaret
Way,
Aberavon

273832

190276

6.90

17

Margam Park

280636

186001

2.86

18

Pen-y-Fan
(BBNP)

301202

221547

32.72

19

Wales Coast
Path, Rest
Bay/Royal
Porthcawl!
Golf Club,
Porthcawl.

279990

178709

10.06

20

Bettws

290961

183470

9.51

21

Sarn Helen,
Aberdulais

279491

202151

8.74

22

Baxter
Terrace,
Glyncorrwg

287629

199343

6.74

23

Margam Park
(Access
Road)

280104

185810

3.28

24

Wales Coast
Path, Kenfig
Burrows

279807

181080

7.78

25

Bryn East,
picnic area
opposite
Royal Oak PH

281943

192050

1.20

26

Ogwr

283680

187700

1.12

Ridgeway
Walk, near
Bwlwarcau
Hill Fort
27 | Cemetery, 286321 | 191520 3.02 Y Y
eastern edge
of Maesteg
28 | Llangynwyd 285745 | 188793 2.68 Y X
29 | Oxwich Point | 251216 | 185077 | 29.73
30 | Nash Point, 291191 | 169275 | 20.92 Y N
Glamorgan
Heritage
Coast

31 | Esgair Hir, 277735 | 220298 | 26.85 ¥ N
Brecon
Beacons Way
National Trail
(BBNP)

32 | Open Water | 262996 | 189390 | 17.66 A f N
off Mumbles
33 | South of 281987 | 173999 | 14.50 Y N
Porthcawl
Marina
34 | Bristol 258573 | 174494 | 26.64 Y N
Channel
35 | Mouth of 270487 | 190509 | 10.25 Y N
River Neath
36 | Outer 254300 | 174769 30.05 Y N
Swansea
Bay/Bristol
Channel

=<
=z

We note your comments regarding the Gower Landscape Character Assessment 2013 and
confirm that this will be referenced within the assessment. In addition to assessing the
effects on landscape character and visual amenity, following comments by yourselves and
other comments we have received, we are proposing to include an assessment on seascape
character and visual amenity. The Carmarthen Bay, Gower and Swansea Bay Local Seascape
Character Assessment will be referenced within the assessment.

Following the above, please find attached (Appendix 1) an amended copy of the proposed
SLVIA methodology, which has been updated following comments from statutory
consultees. If you have any comments regarding the revised methodology, | would be
grateful if you could let me know.

Yours sincerely
Richard Cole

Encs:
Appendix 1: Seascape/Landscape Visual Impact Assessment (SLVIA) Methodology

For Appendix 1 of this letter, see Bridgend Oct 21 letter.
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A3.3.24 VALE OF GLAMORGAN LVIA CONSULTATION LETTER — OCTOBER 2021

Cefn Bryn
8 | Margam Park 281391 | 186390 2.25 Y Y
13 October 2021 Eultl_‘sbr.ewster. (Deer Park)
CONSULTING 9 | Ogof-Ffynnon- | 287452 | 216032 22.33 Y N
Ddu (BBNP)
10 | Stllityd's Way | 281835 | 195244 1.60 b 4 Y

National Trail,
near Cynonville

11 | Wales Coast 286146 | 175100 13.77 Y Y
|FAO John Marks Landscape Architects Path, OngI'E'
Vale of Glamorgan Council Assessment by- Sea
Regeneration and Planning, Planning 12 | Twmbarlwm 324198 | 192624 40.56 Y N
Dock Office, Deslgn 13 | Junction of 284793 | 190339 2:17 Y Y
Barry Docks, Heol Gelli
Barry, UK & Ireland Lenor and
CR6341. Brynllywarch,
Maesteg
14 | Swansea 261996 | 190610 18.70 ) d Y
bearichna Promenade,
|RE: Y BI’VI‘I Wind Farm Soltys Brewster Consulting Black Pill
4 Stangate House 15 C|wyd Road, 264710 | 195785 17.24 X Y
Following your comments on the proposed Y Bryn Wind Farm, which were included Stanwell Road Pen-Lan,
within Appendix 1 of the EIA Scoping Direction (dated 08/03/21), please find below our Penarth, Vale of Glamorgan Swansea
response to the queries raised in your email dated 8™ March 2021. Sy 16 | The Princess 273832 | 190276 6.90 Y Y
We note your request for an additional viewpoint to be included within the Seascape T (:3; 30 lr:y 0: 12 . zﬂtferrg:\:s:\ Way,
Landscape Visual Impact Assessment (SLVIA) to take account of potential impacts on the — cerdi@soltysbrewster.cou
Glamorgan Heritage Coast and therefore propose to include a viewpoint from Nash Point " sltysbrewster.com 17 | Margam Rark 280635 | 356003 256 L4 ¥
(easting and northing, 291191, 169275). Please note that this viewpoint is located I 18 rBe;I;JVF;)F Al 301202 | 221547 32.72 Y N
approximately 21 km from the nearest proposed turbine and therefore in our opinion, Shoon trawetar 19 [ Wales Coast 379990 | 178709 10.06 Y Y
will be best represented as a wireline, and accompanied by a photograph and BA (Hons) DipLA CMUI Path. Rat 2
consequently the preparation of photomontage from this location has been excluded. g
Finance Manager BaY/RoyaI
For your information, please find in the table below a full list of the viewpoints that we R T Porthcawl Golf
propose to include within the SLVIA chapter of the ES and which incorporates the Club,
additional viewpoints requested from all statutory consultees. Principal Porthcawl.
Jackie Harte 20 | Bettws 290961 | 183470 9.51 Y Y
e e e [ S Gtk e 21 | Sarn Helen, 279491 | 202151 8.74 Y Y
X y from Associate Director Aberdulais
VP | Location Nearest Wireline | Photomontage | fichard cole 22 | Baxter Terrace, | 287629 | 199343 6.74 Y Y
Turbine BA (Hons) DipLA CMLI Glyncorrwg
(km) 23 | Margam Park 280104 | 185810 3.28 Y Y
1 | EvansTerrace, | 285601 | 193880 2.04 Y Y Senior Associate (Access Road)
Caerau. Greg Vanghisn 24 | Wales Coast 279807 | 181080 7.78 Y Y
2 | Maesteg Golf | 283616 | 191592 0.95 Y Y BA (Hons) BLA CMU Path, Kenfig
Course Members of the Landscape BurrOWS
3 |‘Beyn; (Blay o o ¥ istute 25 | Bryn East, 281943 | 192050 1.20 Y Y
area, off Neath 1S 9001 + 1SO 14001 o
Road). Registered Office: picnic .:-xrea
4 | BrynnaRoad, | 277535 | 192500 428 Y Y 4 Rengate tlouse, Syaowelt Rod opposite Royal
Cwmalan Penarth Vale of Glamorgan Oak PH
United Kingdom CF64 2AA -
5 Rhiwlas, Neath | 274240 | 198775 9.41 Y Y 26 | Ogwr Ridgeway | 283680 | 187700 1.12 Y Y
6 | Mumbles Hill, | 262781 | 187443 | 17.96 Y 7 it W Walk, near
Swansea trading name of Soltys Brewster Bwlwarcau Hill
Consulting Ltd Fort
7 | Gower Way 249418 | 189883 31.24 Y N 27 | Cemetery, 286321 | 191520 3.02 Y Y
National Trail, eastern edge
of Maesteg
28 | Llangynwyd 285745 | 188793 2.68 Y Y
natural A3-78 Environmental Statement
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A3.3.25 SWANSEA COUNCIL RESPONSE TO LVIA CONSULTATION LETTER - OCTOBER

29 | Oxwich Point 251216 | 185077 29.73 Y ' N
30 | Nash Point, 291191 | 169275 20.92 Y | N
Glamorgan
Heritage Coast Rafe Osborne
31 E:izgnHir, 277735 | 220298 26.85 Y ; N R Chris Lindley <_>
Sent: 14 October 2021 17:35
BeaFons WaY To: Richard Cole
National Trail Cc: Ffion Edwards; Rafe Osborne; Trevor Hunter; Greg Vaughan
(BBNP) ! Subject: Re: Y Bryn Wind Farm - Scoping Response SC Comments
32 | Open Water 262996 | 189390 17.66 Y N
off Mumbles |
33 | South of 281987 | 173999 14.50 Y N Diolch Richard
Porthcawl
Marina ‘ I note the contents of the revised methodology and have no further comments to make at this time.
34 | Bristol Channel | 258573 | 174494 26.64 Y : N Cofion
35 | Mouth of River | 270487 | 190509 10.25 Y N
Neath | Chris
36 | Outer Swansea | 254300 | 174769 30.05 Y N
Bay/Bristol Get Outlook for Android
Channel |

From: Richard Cole
Sent: Wednesday, October 13, 2021 3:09:39 PM

To: Chri Lindiey <G

In addition to the above, please find attached (Appendix 1) an amended copy of the

proposed SLVIA methodology, which has been updated following comments from Cc: Ffion Edwards <R ; R 21 Osborne <\ Tevor Hunter
statutory consultees, which for your information now includes for a seascape < G <c Va’ughan _
assessment. If you have any comments regarding the revised methodology, | would be Subject: Y Bryn Wind Farm - Scoping Response SC Comments

grateful if you could let me know.

I CAUTION: External email - Do not click links/open attachments unless you recognise the sender and know the content is safe

Yours sincerely .
Dear Chris,

Following your comments on the proposed Y Bryn Wind Farm, which were included within Appendix 1 of the EIA
Scoping Direction, please find attached a letter containing our response to your queries and corresponding
appendices that are referenced within my letter.

Richard Cole

Encs:
Appendix 1: Seascape/Landscape Visual Impact Assessment (SLVIA) Methodology Any queries regarding the attached, please do not hesitate to contact me.

Regards,
Richard
Richard Cole

Associate Director

Mobile: [N

soltysbrewster

UKTe I reland Tel: I

soltysbrewster.com A Carbon Neutral Company

2021

For Appendix 1 of this letter, see Bridgend Oct 21 letter.
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ARBED AMSER £WCH AR-LEIN SAVE TIME DO IT ONLINE

Qﬂmm,gls Ryad 3

DARPARU GWELL GWASANAETHAU AR-LEIN | DELIVERING BETTER SERVICES ONLINE

DEWCH ¢
ARLEBN QNPT

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. If you have received this email in error, please notify the sender
immediately. Please note also that there is no guarantee that this email or any attachment is virus free or has not been intercepted or amended.

Mae'r e-bost hwn ac unrhyw ffeiliau a drosglwyddir gydag ef yn gyfrinachol ac at ddefnydd yr unigolyn neu'r corff y cyfeiriwyd hwy atynt yn unig. Os ydych wedi derbyn yr e-bost hwn mewn camgymeriad, dylech
hysbysu'r person a anfonodd yr e-bost ar unwaith. Hefyd, sylwer nad oes unrhyw sicrwydd nad yw'r e-bost hwn neu unrhyw ymgysylltiad yn rhydd o firws ac nad yw chwaith wedi'i ryng-gipio na'i newid.

From: Richard Cole </ -

Sent: 08 November 2021 15:57

To: Nicola Lake <>
cc: Ffion Edwards <|}} R ; R- Osborne <\55E5E5NINNNGGGEEE ; Trc o Hunter
g i

Subject: RE: Y Bryn Wind Farm - Scoping Response NPT Comments
Hi Nicola,

Following my email and letter of the 13/10/21 regarding our response to your Scoping comments, | was wondering
if you have managed to review them yet?

If you have, | would be grateful if you could let me know whether you have any further comments?
Regards,
Richard

Richard Cole
Associate Director

Mobile: [N

solbysbrewster

uk Tel: IR irefand Te!: [N

soltysbrewster.com A Carbon Neutral Company SO 9001 + ISO 14001

Soltys Brewster Consulting is the trading name of Soltys Brewster Consulting Ltd.

Registered Office:- 4 Stangate House, Stanwell Road, Penarth, Vale of Glamorgan CF64 2AA Registration No. 6262312

The contents of this e-mail are private and confidential and for the intended addressee only. In the event of misdirection the recipient is prohibited from using,

copying or disseminating it or any other information contained within it. All information and draw

1gs contained or attached to this e-mail originating from
Soltys Brewster are copyrighted to them. Soltys Brewster accept no responsibility for errors caused by its own hardware or software or that of third parties in

the production of the information contained or attached to this e-mail.

A3-80

A3.3.26 NPTCBC RESPONSE TO LVIA CONSULTATION LETTER - NOVEMBER 2021

Rafe Osborne

To: Steve Ball
Subject: RE: Y Bryn Wind Farm - Scoping Response NPT Comments

From: Steve Ball <]
Sent: 09 November 2021 10:57

To: I - ; Ffion Edwards
S R c Osborne < Tr<vor Hunte:' <
- N

Cc: Steven Jenkins <} lIENGNGEGEGEGEGEGE; \ico'= Lake <}IIINGEGEGR; C<:i Vorris <IN

Subject: RE: Y Bryn Wind Farm - Scoping Response NPT Comments
Dear Richard

Nicky has passed on your email to me in which you have requested a response to your earlier emailed scoping
comments.

Given that your proposal has been recently amended and additional public consultation undertaken, our landscape
advisor would need to review your comments alongside these amended proposals.

Please be aware that to respond to any such matters formally we would need to engage further with our landscape
advisor (in conjunction with Bridgend CBC) which | consider should be part of formal pre-application discussions,
and such formal appointment is dependent at this stage on reaching agreement on the terms of a Planning
Performance Agreement (PPA) with Coreolis. | am soon to communicate further with Trefor and Ben Lewis on this
point so that hopefully agreement can be reached to move such matters forward.

We have also made it clear to Trefor that BCBC and NPT are seeking as far as practicable to work collaboratively for
the overall benefit of the DNS process, and therefore | am sure both LPAs would be expecting a formal request for
pre-application advice to be made, covering all aspects of the proposal, not just LVIA. We can then review together
with our landscape advisor and respond in due course. You may therefore wish to also advise on your timescales
for any response that may be expected once agreement is reached.

In the meantime, we will engage further with our advisor so that he is aware of your further request and can
programme appropriate time to review now further details are available of your amended scheme.

Regards

Steve

Steve Ball

Development Manager - Planning / Rheolwr Datblygu - Cynllunio
Neath Port Talbot County Borough Council/ Cyngor Bwrdeistref Sirol Castell-nedd Port Talbot Tel/Ffon: 01639 686727

Email / E-bost: [ NG

We welcome correspondence in Welsh and will deal with Welsh and English correspondence to the same standards and timescales.
Croesewir gohebiaeth yn y Gymraeg a byddwn yn ymdrin & gohebiaeth Gymraeg a Saesneg i'r un safonau ac amserlenni

If you would like to use Welsh when dealing with the Council please click here
Os hoffech ddefnyddio'r Gymraeg wrth ddelio a'r Cyngor os gwelwch yn dda cliciwch yma

Environmental Statement
Appendix 3: Approach to EIA



Y Bryn Wind Farm

A3.3.27 NRW RESPONSE TO LVIA CONSULTATION LETTER NOVEMBER 2021
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Cyfoeth Ein cyf/Our ref: CAS-169000-X5H9

6 E‘)all’tT‘#‘Lljo' Maes Newydd,
Llandarcy,

Natural Neath Port Talbot,

Resources SA106JQ

Wales
Soltys Brewster Consulting ebost/email:
4 Stangate House swplanning@cyfoethnaturiolcymru.gov.uk
Stanwell Road Ffon/Phone: 03000 65 3358
Penarth
Vale of Glamorgan
CF64 2AA

2"Y November 2021
Annwyl / Dear Mr. Cole,

BWRIAD / PROPOSAL: Y BRYN WINDFARM, WIND FARM OF UP TO 26 TURBINES
(6.6 MW PER TURBINE) AND BATTERY STORAGE

LLEOLIAD / LOCATION: LAND AT BRYN AND PENHYDD FOREST, LOCATED
BETWEEN PORT TALBOT AND MAESTEG

Response to Landscape Comments

Thank you for your letter and its associated appendices, dated 13™ October 2021 to Cyfoeth
Naturiol Cymru / Natural Resources Wales regarding the above proposal. The letter provides
aresponse to our previous comments and queries made to the Planning Inspectorate Wales’
scoping consultation on 17th February 2021 (our reference: CAS-135151-H4R5). As such,
we have reviewed your comments and provide a response to these below.

Question 14

For clarification, our previous comments were regarding the need to assess the maximum
overall size of turbine, a combination of the hub height and swept area. The visualisations
should show the ‘worst case scenario’ and we agree that the maximum height to blade tip is
acceptable for the visualisations. The zones of theoretical visibility (ZTVs) would usually be
expected to show mapping for both maximum hub height and blade tip, and we confirm this
is acceptable.

Question 16 Viewpoints

Additional viewpoints from Oxwich Point (Gower Area of Outstanding Natural Beauty
(AONB)) and Esgair Hir (Brecon Beacons National Park (BBNP)) are welcomed. The
submitted information states that a photomontage from Mumbles Hill (Gower AONB) would
be included, but only a photograph and wireline from the BBNP. We advise at least one
photomontage from the BBNP should be provided (justification for this is provided under
Question 17 below).

Croesewir gohebiaeth yn y Gymraeg a'r Saesneg
Correspondence welcomed in Welsh and English

A3-81

Question 17

We note that the number of photomontages has increased from 10 to 24, which is welcomed.
With regard to the Scottish Natural Heritage (SNH) guidance ‘Visual Representation of Wind
Farms’ (Version 2.2, dated February 2017), whilst it states that ‘photomontages have most
value for views within 20km for 150m (to blade tip) turbines and that at distances greater
than this it can be difficult represent the turbines well on a photomontage”, it goes on to say
that “However this will depend on issues such as specific design and environmental
conditions, so this parameter, and which viewpoints require photomontage, should be
discussed with the determining authority and consultees”. Given that the proposed turbines
are 250m to blade tip, the BBNP is within the study area and views are highly sensitive, we
advise at least one photomontage from the BBNP. The viewpoints within the BBNP are not
much further away than the 20km threshold advised for 150m high turbines (viewpoints Ogof
Ffynnon Ddu 22.3km and Esgair Hir 27km). A photomontage from one of these views would
also help to illustrate cumulative effects.

Question 18

It is proposed that the removal of forestry (if visible) would only be illustrated on the
photomontages, from viewpoints where there would be potential changes. This would be
acceptable in terms of the visualisations; however, we advise a plan showing the locations
of forestry areas with proposed felling is provided as otherwise it will be difficult to interpret
and relate the visualisations to features on the ground.

We note that perceptual qualities will be considered in the landscape assessment,
confirmation that 5 night-time photomontages will be prepared, Melincourt Wind Farm will
be included in the cumulative assessment, seascape assessment and reference to the
AONB and National Park Management Plans will be included, and Appendix 1 SLVIA has
been revised to take account of comments by statutory consultees.

If you have any queries on the above, please do not hesitate to contact us.
Yn gywir / Yours sincerely
Hannah Roberts

Cynghorydd - Cynllunio Datblygu / Advisor - Development Planning
Cyfoeth Naturiol Cymru / Natural Resources Wales

www.haturalresourceswales.gov.uk
www.cyfoethnaturiolcymru.gov.uk Page 2 of 2
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A3.3.28 CORIOLIS, PELL FRISCHMANN AND SWTRA MEETING MINUTES REGARDING Y

BRYN WIND FARM- SEPTEMBER 2020

Coriolis —
Energy f‘ =3

Meeting with Welsh Government — Transport — to discuss Y Bryn — Coriolis

14.09.20
Via Teams

Attendees:

e Dewi Rowlands — Director, Transport — Department for Economy and Infrastructure, Welsh
Government

e Andy Falleyn — Deputy Director Infrastructure Delivery Division Welsh Government

e Laurence Madges — Highways resilience Manager and AILS

e Joshua Sullivan — SWTRA - Process Abnormal Loads

e James Gibson — Operations and Maintenance Manager

e Robert Meacham — SWTRA Structural Engineer

e Trevor Hunter - Coriolis

e Eluned Parrott — Thirty4/7 Communications

e Gordon Buchan - Pell Frischman (Transport)

e Will Morgan —Thirty4/7 Communications

Summary Notes:
TH ran through presentation - GB focused on transport options and access.
Seeking feedback from the call attendees:

JG — Regarding the two key points that have been mentioned to explain why this is the preferred
option (off the M4): ‘Physically can’t fit’ and ‘avoiding disruption to local residents’. These points
would need to be documented and evidenced very clearly for any justification for the development
of a new slip road.

GB — Yes this would be included within our submitted technical details. We would look at a route
options selection menu and would clearly document why this was arrived at as the preferred option.

Action: Send across alternative routes report for early consideration.

LM — Detailed faults — there are a number of sites where they have had to go in and replace the
turbines or the blades. This could be a more regular occurrence than expected?

GB — Blade failure. On the more modern machines, they are relatively rare. If that did happen
however, we would be looking to re-engage with you in advance to consider how this would be
possible. It would take at least 6 months to order new blades, which is felt to be a reasonable length
of time for this sort of engagement.

AF — When this junction is operational, we would need to agree detailed management plan to
understand access times for the AlLs. This will be a key challenge given that this is a busy section of
road.

JB —Also, we'd need to have comfort that there is adequate management of that slip to deter errant
vehicles or prevent vehicles misusing it.

Coriolis —
Energy f‘ =53

GB - This will be included in the Traffic Management Plan (TMP) — we have considered this point in
great detail and will work with you to make this clear.

LM — There will be circa 260 AIL movements looking to run across a 6-month period. It will only be
allowed during daytime hours, and likely to be only 2 per day.

AF — Could there be some pressure on Police to allow these movements at night — that would be
preferable for us. This section of motorway is congested.

DR — Operation of the deliveries and time of day is very important. Fabian Way in Swansea and
linking into the M4 junction from Swansea is a very busy piece of road. Its not a great length of travel
but it is a great deal of work to make sure everything works to minimise disruption.

DR - Would there be any advantage to any temporary slip on/slip off should there be any advantage
or value here that there may be an emergency exit here to take vehicles off the motorway at this
point.?

All — General — no, would prefer just an off slip then use the County roads to exit the site.

AF — Principle -if its managed properly between all of us, then it seems very reasonable. Lots of devil
in the detail, however between us all we can manage that.

AF — Observation, the topography and the environmental impact will need to be thought about. Will
you envisage some sort of holding up area when coming off the motorway before being taken up the
hill?

LM — Need to have a detailed ground investigation here. This site is subject to ground slippage and
drainage issues. Clear evidenced engineering proposals and drainage design is important.

GB — We have sufficient space to have a three vehicle convoy being able to sit off the motorway to
avoid any back up on the motorway. We will work on evidencing our engineering and drainage and
site investigations works as part of our planning documents.

AF — This is a very busy section of motorway and we will likely be very demanding in terms of our
requirements for timings and management of the AIL delivery programme.

LM — This can be addressed in the TMP, which will be subject to detailed liaison and agreement.

JG — If this job can be as compliant as possible with the DMRB, that would be great. It makes things
much easier for us if it is a s compliant as it can be and will make things smoother to get things
through.

AF — Clearly set out the timescales that everyone is being expected to paly to. | am sure we can work
together on this, but we will be protective of our timescales so need to bear this in mind.

JG - I'd be grateful to be the point of contact — given the number of interested parties on the call, |
can disseminate.

LM — | can liaise with GB as I've done in the past for day to day elements.

Action: Share slides with JG and LM.

natural A3-82 Environmental Statement
power Appendix 3: Approach to EIA



Y Bryn Wind Farm

A3.3.29 SWTRA MEETING MINUTES JANUARY 2022

Coriolis —
Energy 1 ===

AF — As an organization we want to work with you, we understand the policy drivers here. We would
be grateful for a clear programme and timescales to ensure we have sufficient time to consider and
respond appropriately.

THIRTY 4/7

Meeting note 28.01.22

RM — Further to the point made by JG at the outset, from a SWTRA point of view, we’d like to have a Project: Y Bryn Onshore Wind Farm
look at the alternative routes just to check there’s nothing that will trip you up while you're

reviewing the new junction. Meeting with: South Wales Trunk Road Agent (SWTRA)

JG — Will there be any super heavy components coming in? If you are coming from Swansea you Date: 28.01.22
should be ok up to 150t, but useful to know, because we can check everything for you and raise any )

: : Time: 14.00
issues at this stage.

Action: Check everything is below 150t and confirm. Venue: Teams

DR —Thank you for bringing this development to our attention at an early stage. Hopefully this will Attendees:
work positively for everyone.

e Rhodri Thomas, SWTRA Transport, Welsh Government

e Trevor Hunter, Project Manager, Coriolis

e Jasmine Croad, Senior Account Executive, Thirty4/7 Communications
Actions List: e Richard Jones, Head of South Wales Trunk Road Agent, Welsh Government
Action: Check everything is below 150t and confirm. : E:;II'\II\:I) ﬁﬁfﬂi};sgg}r::::sg\?\?rm Transport
Action: Share slides with JG and LM. s Gareth Day, Head of Operations, Welsh Government

e Laurence Madges, Highways Resilience Manager/Abnormal Load, Welsh

Action: Send across alternative routes report for early consideration. Govemment
e Gordon Buchan, Divisional Director, Pell Frischmann

Summary:
TH opened for introductions.

TH summarised the current stage of the project.

Minutes:

TH summarised the potential transport routes discussed at the inception of the project and
the preferred option of the slip road from the M4, which was accepted by the Welsh
Government through the tender process.

TH explained that land agreements are in progress with two landowners on the Brombil farm
and landowner from a farm adjacent to it.

TH explained that in October 2020 the slip road exit from the M4 was agreed in principle
subject to design points and no issues were raised. However, there was an interest in traffic
management.

TH explained that he would like engagement from the Welsh Government at this stage
before plans are finalised.

RT requested to work through the following points for comments:
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1) The Enforcement strategy — currently reports identify “The new junction will only be
available for inbound abnormal load traffic and will be controlled by a trunk road
agent approved contractor. The junction has been designed to ensure that loads do
not oversail live carriageway lanes. The junction will be closed via cones once the
convoy has passed onto the site’. It is foreseen this is for the short-term
management, during the delivery stage, as this would not be appropriate for the long-
term day to day running of the motorway. WG would be interested to discuss both the
delivery and long-term operational stages.

Coriolis/ Pell Frischmann cones would be used only for the construction period. A longer-
term reversible scheme to close the junction off would be undertaken. A crash barrier could
be installed to physically close the junction. This would allow the junction to be reused in the
future if required but would close it off for unauthorised vehicles.

See A1 example below from Middlemoor Wind Farm:

https://www.google.co.uk/maps/@55.4923891.-

1.7323163.3a,75y,318.06h.88.43t/data=13m6!1e1!3m4!1snT2_RBHQGciPWo_na3Sglg!2e0!
7i1638418i8192?shorturl=1

LN asked how the road would be maintained and looked after and stated that a traffic
manager contact will be required at all times.

GB explained that the road's purpose will be for abnormal loads so it won't be left for
construction access for a long period of time. In terms of the construction window it's only
open for a short period and then it will be shut down. The core message is that it will be
physically shut so people cannot drive up the hill.

LN explained that the road is only a mile from Junction 38 so people will use this as a

junction because of the close proximity — people will move cones and try and get through the
gravel. LN suggested that placing something physical there to deter people may be an
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option. LN expressed concerns regarding maintenance because of water coming back onto
the highway.

GB explained that the area of the slip road would be constructed to whatever standard
SWTRA specifies. SWTRA would have oversight of contractors and materials.

LN asked how drainage would be installed.

GB explained the advantages of a bond agreement to alter the limits of adoption and the
possibility of setting out a written legal agreement in terms of the maintenance which fall in
the routes of adoption.

LN explained that if a barrier was in place (which is the preferred option) there may be
drainage behind that and getting access to that to do the maintenance may be challenging.
LN further explained that there’s a thought that during storms you might get a heavy run off
down the hill which will potentially bring stones down onto the motorway.

TH explained that there's drainage built into the road throughout the wind farm itself which
seeks to address just that, however there would be a plan that seeks specifically to address
that.

GB explained that the project can look at semi-permanent closure there and finding a way to
come straight off the motorway or there’s a right of access to come off the farm to there to
maintain or look after it whilst addressing the limits of adoption.

GB asked that should a new junction be constructed, would SWTRA look to adopt right to
the back of that or would it be within existing lines of adoption.

LN stated that SWTRA would maintain up to the back of the boundary fence.

NM explained that his department would want a slot drain between the drain from the M4
and drainage for the slip road whenever the slip road is decommissioned which may be a
safety fence. NM further explained that they don’t want to go behind that barrier to maintain
that area they want to stick to the main area and the hard shoulder.

GB suggested that the project can come up with proposals for SWTRA's consideration.

1) Maintenance — SWTRA would like to get an idea of how the slip is going to be
maintained once a more permanent solution has been implemented to stop use
during standard operation of the M4. We would have particular interest in the
drainage. Due to the steep nature of the land adjacent to the M4 the slip road will fall
towards the motorway, where no surface water runoff from the access will be
permitted to discharge onto the M4.

Coriolis/ Pell Frischmann - Yes, drainage would be incorporated in our site to ensure that the
land drains to features within the site and not to the public adopted road. A sustainable
drainage plan will be developed as detailed design action, post consent.

2) Traffic Signing strategy — consideration will need to be given to clutter, possibility
additional traffic signs reducing the effectiveness of the sign strategy of the area as a
whole and confusion with the proximity of Junction 38, considering its associated
ADS will be in advance of this slip. Please be aware the draft TMP states ‘Discussion
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with SWTRA will be held to use suitable waming messages on the M4 Variable
Message Signs (VMS) on the M4’. There are no VMS within this section of M4.

Coriolis/ Pell Frischmann - Temporary traffic management signage would be agreed post
consent with WG. The VMS point relates to the wider M4 network rather than just one
section and would be to give wider area information about AL movements on the network,
not just local to the site access.

LN explained that signs would be required to be displayed in Welsh and English.
LN asked whether the load would come from Swansea.
GB replied that the load would come from Swansea.

GB explained that Coriolis would need to engage with SWTRA's contractors regarding
temporary signage to make sure that road users select the right junction.

LN stated that any signage would be required to go to the Welsh Government for approval.

NM explained that SWTRA can look at signing off a special sign using Traffic Wales to get
more detail about the number of shipments, the time and number of deliveries etc for signs.

GB explained that Coriolis will use the press and social media to give people as much
information as possible and work can be carried out with the Welsh Government's
communications department to ensure that people are aware of what will be happening so
they can plan accordingly. Coriolis can also engage with MPs.

NM explained the importance of early communications around Port Talbot.

LN explained that residents of Port Talbot people use the motorway as a local road so any
signing strategy to forewarn of traffic slowing will need to be exercised as it's a local road as
well.

3) Swept Path Analysis of junction 42 — it appears from the plans provided there will be
conflict between the oversail of the blade components and the rock cutting on either
extent of the junction 42 on-slip.

Coriolis/ Pell Frischmann - The loads do not strike the rock face. We have revised the swept
path assessment (below) to improve clearances further to the north. To the south, loads will
oversail the inside of the verge requiring the movement of two road signs and trimming of
vegetation.
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—"

Remove Cross Wind Road signs on both
sides of the road and speed camera and
bend ahead signs on north verge, Review
clearances to street Iighting columns on as
bulk plans or during test run. Potential
replacement with folding columns,

The finalised swept path assessments and mitigation drawings will be provided upon
agreement of the selected turbine and would be secured by the planning conditions noted in
the WG AIL document.

LN stated that SWTRA would require a standard application on an abnormal load. LN
flagged that there isn't a lot of vegetation on the road to reference the point about trimming
vegetation.

LM flagged that it may be a SSSI site because of the rock so SWTRA are conscious of work
affecting the rock faces.

LN stated that SWTRA cut the vegetation back as and when required.

GB explained that you can do limited trimming on a SSSI as it's been done on a previous
project and Coriolis will check on the Y Bryn project.

4) Number and size of AlLs, including loaded dimensions and weights. It is understood
from draft documents the full vehicle and load details will be provided once the
finalised turbine has been selected. Once we have this information, we will be able to
review whether weight will be an issue on motorway structures.

Coriolis/ Pell Frischmann - SWTRA have been consulted and have raised no objections to
weight issues on the route (16/09/21).

GB explained that turbines have crane system within the turbines.

In response to a query about potential turbine failures/need for replacement, TH explained
that failures are very rare but hard to put a number on.

GB — explained decommissioning process as a result of failure on site.

RT added that it takes up to six months to get a new blade so we would have time to rectify
the issues.
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GB explained that in the eventuality of a component failure there would be 8 weeks notice
likely four to six months of delay to get things back over. A contingency and communication
plan could be devised.

RT asked how the project will decommission at the end of its lifecycle.
GB explained that decommissioning would take place on site.

5) What is the probability of having to replace large components, e.g., blades,
generators etc. during the life-time of the wind farm and is it their intention to retain
the slip road during the life-time of the project.

Coriolis/ Pell Frischmann - The intention is to retain the slip road during the life-time of the
project. Component changes are very rare, so the chances of swapping out sections that
would require access via the M4 junction is considered very low.

6) When the project reaches its end of life, how will you decommission and would you
replace the turbines with new ones; this maybe 25 years down the line but it may not
make sense to rip-up the slip-road in the meantime.

Coriolis/ Pell Frischmann - The junction would be retained. The decommissioned sections
would be cut up on site and would exit the site via the non-trunk road access junction on
standard HGV. A new application for the site could reuse the existing junction, but that
would be a matter for a future planning application.

7) Ground investigation / geotechnical issues arising from the construction of the slip
road and potential requirement to move the slip as a result of these investigations.

Coriolis/ Pell Frischmann - GI/S| would be undertaken as part of detailed design stage in full
consultation with the WG and SWTRA, pre-construction. The planning application includes
provision for 50m micrositing to allow for design flexibility.

LN asked to ensure that a geotechnical survey is undertaken.

TH confirmed that a geotechnical survey will be undertaken.

NM asked how the layout of your slip road will be dealt with and whether Coriolis has looked
at the topography yet there could be a lot of excavation.

TH explained that it's being looked at in detail.

SM stated that it has been looked at from a geotechnical point of view — at that point we
would have consent so it may be positive for the project.

RT explained that it's all DMRB standards and there are no departures.
NM queried the proximity to Junction 38 and whether it would be far enough apart.

GB explained that this junction is considering one specific type the junction will be built to
DMRB standards.

THIRTY 4/7
RT explained that the principle of this junction is OK from the management of the physical
barriers we need to come to an agreement as to how we are going to manage that.

TH explained that GB is working on the AIL and Natural Power is working on non-AlL HGVs
etc.

GB explained there will be a full MIEA assessment to look at the impact on various receptors
in various communities (Natural Power).

NM asked whether there is a CO2 payback on the project?

TH explained that for this project the carbon balance calculator is used, which shows that
this scheme will be up to 1.5 years for Carbon payback. Any trees that are felled will be
felled anyway as its commercial forestry land from Welsh Government, so carbon payback
will be well under two years.

NM does that include the foundations?

TH yes concrete and steel there’s been multiple life cycle energy analysis.

NM explained that SWTRA has to be mindful of climate matters as it forms part of the
Department for Climate Change in Wales.

NM asked GD whether a ministerial sign off was required as motorways can only be
instructed by means of an act.

TH stated that in the National Significance for Planning Schemes — secondary consents can
be rolled into the application.

NM stated that approval is easier as the scheme is providing green energy but SWTRA
would have to demonstrate evidence to the minister why.

TH — explained that Lee Waters MS and Julie James MS are well aware of the scheme.

GB explained that if the scheme receives consent the turbines would be the most powerful in
Wales.

GD - stated that SWTRA will send a briefing note to ministers to obtain any issues in
advance.

GB advised that we Coriolis can pull something together if there is more detail required for
the briefing note to the ministers.

NM asked whether the access will only be for the blades.

GB stated that access will be for abnormal loads.

RT asked whether delivery of the blades was over a 6-week period?
TH explained that it will be over a non-consecutive 6 weeks period.

GB explained that it's a short route from port to site and given sensitivities on having an
access from the motorway it would be better to get abnormal loads out the way as quickly
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possible, preferable before 6.00am. GB anticipates that two runs a day will clear the junction.

Coriolis are in consultation with the police and are aware of constraints.
RJ flagged the environmental side of the junction.

TH explained that an ES will be completed and environmental scoping was completed in
January 2021 — in the next month Coriolis will do an addendum scoping request.

Richard Jones explained that environmental teams within the Welsh Government may want
to see that.

TH — stated that Coriolis are seeking a letter stating in principle that the transport plans are
accepted subject to design.

TH explained that Coriolis is consulting a draft in May 2022 but documents are required to
be finalised in advance.

RT- stated that a general note will be given to ministers.

GD advised that a letter confirming that the transport plans are acceptable in principle will be
provided in the next few weeks once a response from ministers has been received.
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A3.3.30 NP CORRESPONDENCE WITH NPTCBC REGARDING.TRAFFIC AND TRANSPORT -
NOVEMBER 2021

Ffion Edwards

From:
Sent:
To:

Cc:
Subject:

Attachments:

Good Morning,

Mbhairi Bowley

26 November 2021 12:14

Terry J. Davies; Mhairi Bowley [NPC]

Justin W. Griffiths; Joanna Weeks; Lucy Freeman
RE: Y Bryn Wind Farm TIA

Speed-Summary-00001136-2016_12_02-2016_12_15xlsx; traffic count.jpg

Thank you again for the previously provided data relating to the Goytre route for use with the Y Bryn Wind Farm EIA
submission we are preparing. Using the COBA method we have converted this to an equivalent AADT value and then
applied growth factors to bring it up to the year 2019 which is consistent with the other DfT data available.
Unfortunately there is no identified HGV value available due to the nature of the survey undertaken. We would
therefore propose to estimate this value, see below for the summary table of the data at each of the routes being
considered. Taking an average of the other route HGV values gives 1.3% which can be applied. However, we are
aware that there is an environmental weight limit on the structure in Pen-y-case and due to the nature of the road
the actual HGV usage may be lower.

Would you be in agreement to our assumption that 1.3% of traffic on the Goytre Road can be classed as HGV or
would an alternative value be preferable.

Many thanks

Mbhairi

2019
Annual | Annual
Average | Average
: Description | Daily Daily
Lacation of location | Traffic Traffic
(Total (HGV
Traffic) | Traffic)
Goytre
1136 Road 1888 24
A4107
(Goytre
30655 Road to 5997 62
B4282)
B4282
os0820 | Massteato | gqg5 | 434
ite
Entrance)
A4107
50634 (North of 4029 66
B4282)
622 Ad063to  |puEeEs 72
Maesteg

%
HGVs

13

1.0

14

1.6

1.0

Environmental Statement
Appendix 3: Approach to EIA



Y Bryn Wind Farm

natural
power

From: Terry J. Davies _>

Sent: 09 March 2021 10:14

To: Mhairi Bowley [NPC]
Cc: Justin W. Griffiths < ; Joanna Weeks _

Subject: RE: Y Bryn Wind Farm TIA

Mhairi,

My apologies for the late response. The Authority has information for the Goytre route
and | would advise that it would be acceptable to use the appropriate growth factor to
uplift these figures. Please see attached.

Regards

Terry Davies

SAB & Highway Development Senior Engineer -Team Leader /SAB a Uwch Beiriannydd Datblygu
Priffyrdd — Arweinydd Tam

SAB & Highway Development Control Section/SAB a Rheoli Datblygu Priffyrdd Adran

Neath Port Talbot County Borough Council/ Cyngor Bwrdeistref Sirol Castell-nedd Port

Talbot Tel/Ffon:

We welcome correspondence in Welsh and will deal with Welsh and English correspondence to the same
standards and timescales.

Croesewir gohebiaeth yn y Gymraeg a byddwn yn ymdrin a gohebiaeth Gymraeg a Saesneg i’r un safonau
ac amserlenni

Simub (’I Wit

ARGED ANSER £WEH AR-LEIN SAVE TIME DO IT OMLINE

DARPARU GWELL GWASANAETHAU AR-LEIN | DELIVERING BETTER SERVICES ONLINE
o

DEWCH #8GET .,
ARLEN NPT wis ® Digital by Cholce

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. If you have received this email in error, please notify the sender
immediately. Please note also that there is no guarantee that this email or any attachment is virus free or has not been intercepted or amended.

Mae'r e-bost hwn ac unrhyw ffeiliau a drosglwyddir gydag ef yn gyfrinachol ac at ddefnydd yr unigolyn neu'r corff y cyfeiriwyd hwy atynt yn unig. Os ydych wedi derbyn yr e-bost hwn mewn camgymeriad, dylech
hysbysu'r person a anfonodd yr e-bost ar unwaith. Hefyd, sylwer nad oes unrhyw sicrwydd nad yw'r e-bost hwn neu unrhyw ymgysylitiad yn rhydd o firws ac nad yw chwaith wedi'i ryng-gipio na'i newid.

From: Mhairi Bowley ||

Sent: 08 March 2021 17:36
To: Terry J. Davies
Subject: RE: Y Bryn Wind Farm TIA

Good afternoon Terry,

| was wondering if you had had the opportunity to seek clarification as to whether there are any existing traffic
count information which could be utilised for the Y Bryn Traffic Impact Assessment?

A3-88

Many thanks,

Mhairi

Mhairi Bowley

naturalpower.com

9.'.»- ©'_ Celebrating 25 years of
—_5 ' powering renewable energy

From: Terry J. Davies <t.davies2 @npt.gov.uk>
Sent: 19 February 2021 12:21

To: Mhairi Bowley <mhairib@naturalpower.com>
Subject: RE: Y Bryn Wind Farm TIA

Noted

From: Mhairi Bowley [mailto:mhairib@naturalpower.com]

Sent: 19 February 2021 11:52

To: Terry J. Davies <t.davies2 @npt.gov.uk>

Cc: Nicola Lake <n.lake@npt.gov.uk>; Steven Jenkins <s.jenkins1@npt.gov.uk>
Subject: RE: Y Bryn Wind Farm TIA

Terry,

For clarification, as noted in my previous email, these proposed routes are not for the transport of the AlLs. The
routes proposed and corresponding traffic assessment will be for the daily construction traffic ie HGVs/LGVs/cars

only.
Many thanks,

Mbhairi

Mhairi Bowley

naturalpower.com
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powering renewable energy

From: Terry J. Davies |

Sent: 19 February 2021 11:06

To: Mhairi Bowley

Cc: Nicola Lake

Subject: RE: Y Bryn Wind Farm TIA

p; steven Jenkins <>

Mbhairi

The current policy for AlL relating to windfarms in the Authority would require a trial run
for Access point 1& 2, access points 3&4 would be depending on the size of the blades.
There will also be a requirement for bridge structures to be assessed and condition surveys
however what part of the process would be appropriate is for consideration. In terms of
traffic count information | will forward to the relevant section to see if we have any
available data and advise you accordingly. | would advise that the Mynydd Brombil
windfarm accessed via Maesteg at access point 5 which might indicate difficulties with
your chosen routes.

Regards

Terry Davies

SAB & Highway Development Senior Engineer -Team Leader /SAB a Uwch Beiriannydd Datblygu
Priffyrdd — Arweinydd Tam

SAB & Highway Development Control Section/SAB a Rheoli Datblygu Priffyrdd Adran

Neath Port Talbot County Borough Council/ Cyngor Bwrdeistref Sirol Castell-nedd Port

Talbot Tel/Ffon:

We welcome correspondence in Welsh and will deal with Welsh and English correspondence to the same
standards and timescales.

Croesewir gohebiaeth yn y Gymraeg a byddwn yn ymdrin a gohebiaeth Gymraeg a Saesneg i’r un safonau
ac amserlenni

SHimvubn (’l SWiT W

ARGED AMSER £WEH AR-LEIN SAVE TIME DO [T OMLINE

DARPARU GWELL GWASANAETHAU AR-LEIN | DELIVERING BETTER SERVICES ONLINE

DEWCH ¢ GET
ARLBN NPT
CNPT ¥ ONLING

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. If you have received this email in error, please notify the sender
immediately. Please note also that there is no guarantee that this email or any attachment is virus free or has not been intercepted or amended.
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Mae'r e-bost hwn ac unrhyw ffeiliau a drosglwyddir gydag ef yn gyfrinachol ac at ddefnydd yr unigolyn neu'r corff y cyfeiriwyd hwy atynt yn unig. Os ydych wedi derbyn yr e-bost hwn mewn camgymeriad, dylech
hysbysu'r person a anfonodd yr e-bost ar unwaith. Hefyd, sylwer nad ces unrhyw sicrwydd nad yw'r e-bost hwn neu unrhyw ymgysylltiad yn rhydd o firws ac nad yw chwaith wedi'i ryng-gipio na'i newid.

From: Mhairi Bowle ||

Sent: 19 February 2021 09:13
To: Terry J. Davies <
Subject: RE: Y Bryn Wind Farm TIA

Good morning,

| have attached a sketch which shows the site entrances being considered, yellow pins numbered 1-5, and the
preferred routes to these locations. Please note that these routes are for daily construction traffic only and not
Abnormal load delivery.

Whilst it is unknown at present exactly where material deliveries will be received from, we have assumed that the
majority will travel via the M4 and will exit at Junction 40.

Z. Access point 1: Traffic will travel from Junction 40 onto the A4107 then onto Dyffryn Road Goytre Road
Access point 2: Traffic will travel from Junction 40 onto the A4107, it will continue on the A4107 then the
B4282 via Bryn
Access points 3 and 4: Traffic will travel from Junction 40 onto the A4107, it will continue on the A4107
Access point 5: will cater for deliveries being made from the east of the site, passing through Maesteg.

Traffic count information during Covid is indeed a point we would like to discuss further with yourselves to ensure
we are in agreement prior to assessment commencing. Prior to Covid our approach would be to identify appropriate
locations and undertake traffic counts. Understandably there is uncertainty regarding these counts at present due to
the current lockdown status and therefore potential reduced flows. As an alternative we have reviewed the DfT
website and located areas where they have traffic counts, either manual or interpolated, which may be appropriate
for our use. These locations are the green pins on the sketch named with the DfT site number. Site 30655 on Route 2
and 3 was a manual count undertaken in 2019. Site 78497 on Route 3 is an estimated count interpolated to 2019.
We would propose to use the DfT traffic count information for routes 2, 3, 4 and 5.

Route 1 does not have an appropriate current location. Site 811768 (red pin) is available but does not form part of
our route. We therefore would ask if the you hold any traffic count information which could be used for this route?
If not, we would propose to undertake a traffic count for this route at a location agreed with yourselves. April is the

next neutral month for undertaking the count and therefore is the earliest this would be undertaken.

Once you have had opportunity to review the information can you please advise if you are in agreement with our
approach.

Many thanks,

Mhairi

Mhairi Bowley
De Proiect Enair
naturalpower.com

tel: +44
mot +44
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Speed Summary (Mon-5un)-Speed Limit 30 Mph
From 02/12/2016 To 15/12/2016

Grid Ref. 278253,189641
Channel: Eastbound
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Ffion Edwards

From: Mhairi Bowley

Sent: 28 March 2022 11:29

To: Steven Jenkins

Cc: Ffion Edwards; Trevor Hunter
Subject: RE: FW:

Good morning,
Thank you for the feedback regarding Goytre village and the proposed TRO.

Our assessment has identified Goytre as being both Medium and High sensitivities as a receptor due to the
limited capacity to absorb the increase in traffic due to the on-street parking which occurs. As such, we are
proposing to keep flows through this route to a minimum, with currently only 5% of construction traffic
being assumed to utilise this route. Apologies as we may have stated 10% on our call. Numbers are
continuing to change whilst the overall assessment progresses but current indications of anticipated
construction traffic are shown below. Month 8 is currently indicated as our peak flow month, 5 HGV
deliveries (10 HGV movements) would occur in the peak. This occurs only in months 4 to 8, with those
either side seeing lower HGV deliveries.

Within the speed survey data supplied by NPT for Goytre Road, there was no information regarding what
percentage of traffic was classed as HGV. We have therefore assumed a baseline that 0.5% of the AADT is
HGV movements, this is based upon traffic data for the surrounding area and the expectation that HGV
movements in this area would be minimum. Can you please advise if this is considered an appropriate
assumption or if more HGVs currently use this route. It is due to the low baseline HGV value that the
resultant % increase is almost 50% for a 5 vehicle increase.

Embedded mitigation would be applied to the construction phase through the commitments set out in the
preliminary traffic management plan. Currently this includes:
e scheduling of HGV deliveries to avoid peak times,

e temporary signage to direct HGV drivers to the proposed development and advise of routes not permitted —
this could be updated to add no parking / waiting is permitted in Goytre

e Temporary signage to inform both drivers and pedestrians of risks and highlight rights of ways / priorities

e Reduced speed limits

Can we please discuss this further with yourselves as it is a route which we would be keen to keep available
as an option to optimise construction activities on site. It is not intended to form a main access but would
be a useful option to have, with appropriate mitigation applied as agreed with yourselves.

Thanks,

Mhairi
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Daily
Increase in
Total
Traffic 11| 43 4.8 6.5 7.0 7 7.0 7.1 4.3 4.2 43 43 4.1 4.0

A3-92

% increase
in Total
Traffic 0.1] 02 0.3 0.3 0.4 0.4 0.4 0.4 0.2 0.2 0.2 0.2 0.2

0.2

Daily
Increase in
HGV
Traffic 0.1 2.6 27 | 44 | 43 44 | 43 4.5 2.4 2.2 2.3 2.3 22

2.0

% increase
in HGV
Traffic 08 |28.1|285]47.0 | 463 | 475|463 | 483|254 |23.6|248 | 244 | 23.0

21.5

From: Steven Jenkins _

Sent: 25 March 2022 08:28
To: Trevor Hunter <}

Cc: Ffion Edwards

Subject:

Hi Trevor

| had an email from Justin has asked me to pass this onto you: Goytre village is currently subject
to a proposed traffic regulation orders which currently in the process of being scrutinised by
council and there are issues with on street car parking. As such we considered this access would
not be suitable for delivery to and from site.

Kind regards

Steven Jenkins

Senior Planning Officer — Development Management / Uwch Swyddog Cynllunio - Rheoli Datblygu
Neath Port Talbot County Borough Council/ Cyngor Bwrdeistref Sirol Castell-nedd Port Talbot Tel/ Ffén: _

We welcome correspondence in Welsh and will deal with Welsh and English correspondence to the same standards and timescales.

Croesewir gohebiaeth yn y Gymraeg a byddwn yn ymdrin & gohebiaeth Gymraeg a Saesneg i'r un safonau ac amserlenni

If you would like to use Welsh when dealing with the Council please click here
9 Os hoffech ddefnyddio'r Gymraeg wrth ddelio &'r Cyngor os gwelwch yn dda cliciwch yma

ARGED ANSER £WEH AR-LEIN SAVE TIME DO |T OMLINE

Simun e Wit

DARPARU GWELL GWASANAETHAU AR-LEIN | DELIVERING BETTER SERVICES ONLINE

DEWCH @Y GET .,
AE‘LEIN?NPT sdowis ff @2 Digital by Cholce
CNPT ¥ CINLINE s U

This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. If you have received this email in error, please notify the sender
immediately. Please note also that there is no guarantee that this email or any attachment is virus free or has not been intercepted or amended

Mae'r e-bast hwn ac unrhyw ffeiliau a drosglwyddir gydag ef yn gyfrinachol ac at ddefnydd yr unigolyn neu'r corff y cyfeiriwyd hwy atynt yn unig. Os ydych wedi derbyn yr e-bost hwn mewn camgymeriad, dylech
hysbysu'r person a anfonodd yr e-bost ar unwaith. Hefyd, sylwer nad oes unrhyw sicrwydd nad yw'r e-bost hwn neu unrhyw ymgysylitiad yn rhydd o firws ac nad yw chwaith wedi'i ryng-gipio na'i newid
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From: Justin W. Griffiths <_

Sent: 24 March 2022 21:06
To: Steven Jenkins
Cc: Joanna Weeks
Subject: Y Bryn Wind Turbine

Hi Steve,

Very useful meeting today with the consultants and fully support thier method and approach to facilitating a
vehicle percentage split for development and delivery traffic during the life cycle of the construction phase.

It has come to my attention that Goytre village is currently subject to a proposed traffic regulation orders
which currently in the process of being scrutinised by council and there are issues with on street car
parking. I was mindful to mention this on the basis that this was being proposed to be one of the access
points for HGVs construction deliveries. I think this access would not be a suitable for delivery to and from
site based upon the reasons above.

Would you be so kind as to pass this on to the development team please.
Regards

Justin

We welcome correspondence in Welsh and will deal with Welsh and English correspondence to the same standards and
timescales.

Croesewir gohebiaeth yn y Gymraeg a byddwn yn ymdrin & gohebiaeth Gymraeg a Saesneg i'r un safonau ac amserlenni
If you would like to use Welsh when dealing with the Council please click here

Os hoffech ddefnyddio'r Gymraeg wrth ddelio &'r Cyngor os gwelwch yn dda cliciwch yma

This message has been scanned for malware by Forcepoint. www.forcepoint.com
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Ffion Edwards

From: Mbhairi Bowley

Sent: 31 May 2022 11:34

To: Ffion Edwards

Cc: Lucy Freeman

Subject: RE: Y Bryn WF A4107
Attachments: RE: Y Bryn Wind Farm TIA; RE: FW:

No, nothing was ever sent back on either the below or attached emails.

From: Ffion Edwards <ffione@naturalpower.com>
Sent: 30 May 2022 15:32

To: Mhairi Bowley <mhairib@naturalpower.com>
Cc: Lucy Freeman <lucyf@naturalpower.com>
Subject: FW: Y Bryn WF A4107

Hi Mhairi.
Did you ever get a response to this email? Just need it for the log.
Thanks

Ffion

From: Mhairi Bowley <

Sent: 02 December 2021 12:54

>; Justin W. Griffiths _>; Joanna Weeks

Subject: Y Bryn WF A4107

Good Morning,

We are undertaking a review of the local road network as part of the Y Bryn Wind Farm application which is
currently being developed. One of the proposed HGV delivery routes uses the A4107 Afan Valley Road. During
recent consultations members of the public have raised concern regarding the condition of this route due to
“structural issues / slippage”. This was not something which we identified on our site drive through.

We understand that in 2018 a landslide occurred in the area which resulted in temporary closure of the road. In
addition google earth, snip below, suggests that work has historically (2016) been undertaken to repair the edge of
carriageway / barrier system, this may be the structural issues being referred to.

Do you have any information regarding the condition of the A4107 between the M40 Junction and Duffryn which
would impact the use of this route for HGV deliveries and the route current condition regarding structural concern
or landslip risk in the area.

Please advise if there is a different contact | should direct this query to.

Many thanks,

Mhairi

Environmental Statement
Appendix 3: Approach to EIA



Y Bryn Wind Farm

A3.3.31 CORIOLIS EMAIL TO NPTCBC AND BCBC CONFIRMING PLANNING
PERFORMANCE AGREEMENTS (PPA) ARE SIGNED - FEBRUARY 2022

Rafe Osborne

To: Trevor Hunter
Subject: RE: Y Bryn Wind Farm - PPA requests (and tracker)

From: Trevor Hunter

Sent: 15 February 2022 17:35

To: Steven Jenkins <A ; EE

Cc: Ben Lewis < - (= Gwilym < Ffion
Edwards <

Subject: Y Bryn Wind Farm - PPA requests (and tracker)

Dear Steve, Lee,

Now that the PPA for Y Bryn Wind Farm is signed, please find attached a ‘Tracker’ document with requests for
information in terms of the PPA (together with other relevant attachments).

These include (in terms of current “live” requests):
e LVIA
o response to the letter consultation of 13/10/21 on revised SLVIA methodology, which | understand
White Consultants have already looked at
o new consultation letter in regards aviation lighting (night-time visualisations viewpoints) (attached)
e Traffic and Transport
o Response to email of 26/11/21 (attached)
o Response to email of 02/12/21 (attached)
e Noise
o Noted Ceri’s response that initial contact be directed via Steve Jenkins (NPTCBC) and Rhodri Thomas
(BCBC — although assume now rather Lee Evans, per Rhodri’s response), rather than direct to Dick
Bowdler

e Shared ownership / community benefit
o We would like to try and arrange a call to discuss both of these matters, together with other
relevant parties (NRW, Awel Aman Tawe, NPTCVS/BAVO, WGES) as soon as possible for all parties

I've also noted a number of “pre-notifications” of forthcoming request/information sharing.

Going forward, we will maintain version control on this tracker document, so to aid us all in keeping track of
requests and responses.

Any questions at all please let me know. We would also now be looking to arrange the first of our monthly meetings,
per the PPA, if you could both advise of availability within next 2-4 weeks.

Best regards,

Trevor Hunter
Project Manager
Coriolis Energy

Mobile: |G

Office:

Email: [

Website: www.coriolis-energy.com

Address: 22-24 King Street, Maidenhead, Berkshire SL6 1EF

natural A3-94 Environmental Statement
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A3.3.32 LETTER TO LPAS AND NRW EXPLAINING REDUCED LIGHTING SCHEME AND
RATIONALE FOR VIEWPOINTS — INCLUDES AVIATION LIGHTING ZTVS -

FEBRUARY 2022

17 February 2022

IFS Doc No. 1272606

Hannah Roberts
Advisor - Development Planning
Natural Resources Wales

Local Office

natural
power

Registered Office

Harbour House  The Natural Power Consultants Limited

Y Lanfa
Aberystwyth
SY23 1AS
WALES

UK

Tel +44 I
www._naturalpower.com
sayhello@naturalpower.com

The Green House

Forrest Estate, Dalry,

Castle Douglas, Kirkcudbrightshire,
DG7 3XS

Reg No: SC177881

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment

Dear Hannah

On behalf of Y Bryn Wind Farm Itd, Natural Power is currently undertaking the night-time aviation lighting assessment
for the proposed Y Bryn Wind Farm. This will be in a supporting appendix to the Seascape, Landscape and Visual
Impact Assessment and included within the Environmental Impact Assessment.

Through consultation with aviation consultees, we have agreed a reduced lighting scheme for Y Bryn Wind Farm. The

reduced lighting scheme is as follows:

* 22000 candela steady red light on the nacelles of Turbines 1, 4, 5, 6, 7, 8, 13, 14, 19 and 21;
« aninfra-red light (not visible to the unaided human eye) on all turbines except T15 and T16;

* no provision of mid-tower 32 candela lighting;

« the 2000 candela lights may be dimmed to 200 candela light when visibility exceeds 5 km (i.e. when visibility is

good); and

« the 2000 candela lights will only be switched on between the hours of sunset+30 minutes and sunrise-30 minutes.

In order to inform the assessment, we propose to produce night-time visualisations from the following viewpoints:

Table Error! No text of specified style in document..1: Proposed aviation lighting assessment viewpoints

Location Easting Northing

4 Brynna Road, 277547 192500
Cwmafan

6 Mumbles Hill, 262781 187443
Swansea

20 Pen Parcau, 289785 187496
Bettws

21 Sarn, Aberdulais 279972 202684

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment

natural
power

Local Authority

Neath Port Talbot County
Borough Council

Swansea Council

Bridgend County Borough
Council

Neath Port Talbot County
Borough Council

Wireline Photomontage
Y Y
Y Y
Y Yo
Y Y
Page 10of 2

A3-95

17 February 2022

natural
IFS Doc No. 1272606 power
Location Easting Northing Local Authority ~ Wireline Photomontage
24 Wales Coast 279807 181080 Bridgend County Borough b § b g
Path, Kenfig Council
Burrows

The viewpoints noted above are based on those previously suggested in consultation for the daytime assessment (to
note there is an outstanding response relating to SLVIA methodology and viewpoints with both the local planning
authorities).

This is based on a review of viewpoint photography undertaken for the daytime viewpoints and the night-time lighting
intensity Zone of Theoretical Visibility mapping enclosed.

The five viewpoints listed above have been chosen to provide a representation of night-time effects from different
directions and elevations to the proposed development and represent the worst-case scenario in terms of the number
of lights experienced within the surrounding landscape where light pollution is limited.

It should be noted that nearby settlements such as Bryn (have no visibility of aviation lights) and Maesteg and
Llangynwyd (limited visibility) have not been included due to being located at an angle of at least 4 degrees below the
horizontal plane; therefore, reducing the extent and intensity of lighting visible from a limited number of turbines. This
would be experienced from areas that are influenced by artificial lighting such as street lighting, vehicles, and lights on
the outside of properties.

We are currently looking to undertake the assessment in February and would be grateful for your comments on the
viewpoints chosen.

Yours sincerely

Graeme Glencorse
Principal Landscape Architect

Encl. Zone of Theoretical Visibility figures

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment Page 2 of 2
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Port Talbot/Bridgend
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| Visibility of Aviation Lighting by
\ Intensity - Overview

Figure 8.82: Theoretical
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O Night-time viewpoint
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Figure 8.83a: Theoretical
Visibility of Aviation Lighting by
Intensity - Turbine 1
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| Figure 8.83c: Theoretical
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Intensity - Turbine 5
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O Night-time viewpoint
[] Distance from outermost turbines
Theoretical visibility of predicted lighting intensity
[ 0° to 3° (2000 candela)

3° to 4° (2000 candela reducing to 1400 candela)
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0° to -1° (2000 candela reducing to 750 candela)
- -1° to -2° (750 candela reducing to 80 candela)
- -2° to -3° (80 candela reducing to 40 candela)
- -3° to -4° (40 candela reducing to < 10 candela)

| Zone of Theoretical Visibility (ZTV) notes:

* ZTV demonstrates potential visibility of the aviation waming fighting only.
Whole or parts of turbines themselves may be visible where no lighting is
IBustrated.

| ™ ZTV represents worst case scenario as current CAA requirements allow
reduction of lighting intensity to 200 candela beyond 5 km.

* Predicled visible lighting imnydoasmuahsaeowmofdslama
e Visnb:itymseerlh and into account, but
conditions, trees or other surface obstacles.
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(T7 & T8) at 156.5 m nacee height, with other lit turbines at 131.5 m nacelle
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Y Bryn Wind Farm

| Project:

| Y Bryn Wind Farm, Neath

| Port Talbot/Bridgend
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| Figure 8.83d: Theoretical

| Visibility of Aviation Lighting by
Intensity - Turbine 6
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O Turbine 6
© Other proposed turbine
O Viewpoint
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Theoretical visibility of predicted lighting intensity
0° to 3° (2000 candela)
3° to 4° (2000 candela reducing to 1400 candela)
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‘ ZmeolThauraﬁeal Visibility (ZTV) notes:
demonstrates potential visibility of the aviation waming lighting only.
Whote or parts of turbines themselves may be visible where no lighting is
IBustrated.
* ZTV represents worsl case scenario as current CAA requirements allow

g

* Visibility takes earth account, but
not dayligh conditions, trees or other surface obstacles.
* ZTVs cal at a range of vertical angles for 2 turbines

calculated individually
(T7 & T8) at 155.5 m nacele height, with other it turbines at 131.5 m nacelle
height.

* Viewpoint height set at 2 mAGL.
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Project:
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Figure 8.83e: Theoretical
Visibility of Aviation Lighting by
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Zone of Theoretical Visibility (ZTV) notes:

* ZTV demonstrates potential visibility of the aviation waming lighting only.
‘Whole or parts of turbines themselves may be visible where no lighting is
lllustrated.
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| Visibility of Aviation Lighting by
| Intensity - Turbine 8
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Figure 8.83g: Theoretical

| Visibility of Aviation Lighting by
Intensity - Turbine 13
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! Zoneol‘l'haurwul Visibility (ZTV) noles:
* ZTV demonstrates potential visibility of the aviation waming lighting only.
Whote or parts of turbines themselves may be visible where no lighting is
IBustrated.

* ZTV represents worst case scenario as current CAA requirements allow

conditions, trees or other surface obstacles.
at a range of vertical angles for 2 turbines
(T7 & T8) at 155.5 m nacele height, with other lit turbines at 131.5 m nacelle

height.
* Viewpoint height set at 2 mAGL.
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Y Bryn Wind Farm
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Figure 8.83i: Theoretical
Visibility of Aviation Lighting by
Intensity - Turbine 19
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Figure 8.83j: Theoretical
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* ZTV demonstrates potential visibility of the aviation waming lighting only.
Whole or parts of turbines themselves may be visible where no lighting is
lllustrated.
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reduction of lighting intensity to 200 candela beyond 5 km.

* Predicted visible lighting intensity does not take account of distance.

* Visibility takes earth curvature and atmospheric refraction into account, but
not conditions, trees or other surface obstacles.
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(T7 & T8) at 155.5 m nacelle height, with other lit turbines at 131.5 m nacelle
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Y Bryn Wind Farm

A3.3.33 WHITE CONSULTANTS (REPRESENTING NPTCBC) RESPONSE TO LVIA
CONSULTATION LETTER NOVEMBER 2021 (RECEIVED FROM NPTCBC 8™
MARCH 2022)

Revised scheme and LVIA method review — landscape and visual Y Bryn wind farm
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Y Bryn Wind Farm

Revised scheme and LVIA method review — landscape and visual Y Bryn wind farm Revised scheme and LVIA method review — landscape and visual Y Bryn wind farm

1. Introduction 2.4. Future Wales: The National Plan 2040 has now been published and the Margam
block still remains outside the National Development Framework Pre-assessed

1.1.  White Consultants were commissioned by Neath Port Talbot and Bridgend County areas for wind energy. This therefore remains a concern.

Boroughs (NPTCBC and BCBC) in January 2021 to review and advise on a scoping 2.5.  As this is a community consultation there are no submitted formal assessment
response to proposals for Y Bryn wind farm primarily in relation to landscape and documents with mapping, zones of theoretical visibility or measurable
visual impact assessment (LVIA) matters. visualisations. This means that we cannot arrive at meaningful conclusions on

T2 The proposal is a Development of National Significance (DNS). The developers the likely landsgape and visual effects as statutory consultees. The gffects L
are Coriolis Energy and ESB. The LVIA related information was prepared by Soltys have reduced slightly due to the reduced extent of the arrays and slight
Brewster Consulting Ltd and the cultural heritage information was prepared by reducF onn he] gh_t .bUt i isnoscleapitaniswoule meana change I the
Headland Archaeology (UK) Ltd. magnitude or _SIgmflcance of effects.on landscape, hefntage or \{lsual receptors

from the previous proposals. The height of most turbines are still substantially

1.3. Areport was prepared by White Consultants in Februatry 2021 to provide larger than any constructed in the UK, let alone South Wales.
background information and support for the boroughs’ scoping responses to PINS. 5.6 s statadin ol Feport i Eebroary (1), Tedicihathe inbar and it of

1.4.  This report briefly considers revised proposals put forward for community turbines from a very large proposed project of arguably unreasonable scale does
consultation in October 2021. The bulk of the report responds to a revised not in itself mean that the resulting scheme properly minimises effects (as
method on landscape, seascape and visual impact (SLVIA), cumulative impacts suggested by the community consultation website text). It will have to be looked
and a residential visual amenity assessment (RVAA). This revised method was at on its own merits and it is likely that it will still result in significant effects.
submitted by Soltys Brewster Consulting to BCBC on 13 October 2021. Substantial reductions in height and extent would be expected.

1.5.  This is the view of Simon White, FLI, not necessarily of NPTCBC and BCBC. 2.7.  One further issue apparent from the website layout provided is that the nearest
two proposed Y Bryn turbines (at 205m high) are around 270-280m away from
proposed Foel Trawsnant turbines which are 145m to blade tip. This compares to

2. Revised proposals 500m + spacing from other Y Bryn turbines. This could lead to an awkward
juxtaposition of turbine scales and spacing.

2.1.  The original scheme consisted of 26 turbines up to 250m to blade tip proposed in

two clusters in forest plantation with associated access, battery storage and

other infrastructure. No mapped information on the development other than 3. Comments on Soltys Brewster response

wind turbines has been provided. The southern cluster of turbines is located on

Mynydd Margam and Mynydd Bach and the northern cluster lies east of Mynydd 3.1.  The Soltys Brewster letter dated 13 October 2021 replies to the NPTCBC/BCC
Penhydd. The South Wales coalfield plateau scarp lies on the edge of the coastal responses to the scoping report which are underpinned by the White Consultants
plain just to the south, the Afan valley lies to the north and west, the Llynfi response report prepared in February 2021. This is generally a helpful document.
valley lies to the east and the site is split by Cwm Farteg. The comments below pick up outstanding issues as they appear in the text.

2.2.  Information obtained from the consultation website virtual exhibition and a plan However, if there are any omissions, it is incumbent on the LVIA assessor to
presented on a PowerPoint slide to stakeholders have been used to review the ensure that all comments made in the original response are addressed in the
revised proposals. The amendments include the following: final SLVIA.

e Reduction in number of turbines from 26 to 21, removing turbines T1 and Item/reference Comment
T2 from the northern Penhydd block and T9, T22 and T23 from the Contents of letter
southern Margam block. - - - — - -
Viewpoints We note that five of the six proposed additional viewpoints
e Reduction in height of all remaining 6 turbines in the Penhydd block from are taken forward, which is appreciated. The one omitted,
250m to 206m to blade tip ie a 17.6% reduction in height. at Croeserw, Viewpoint G, is not taken forward on the
e Reduction in height of the southern and western 6 turbines in the Margam haslshatitls .dose ‘to VA Vlewpglnt ke The dlfferencgs
block from 250m to 206m to blade tip ie a 17.6% reduction in height. between the ylewpomts are that G is at a higher Ieve_l with
more expansive views of the valley from the saddle, it
e Reduction in height of 2 northern turbines in the Margam block from 250m represents another settlement and importantly it is
to 230m to blade tip ie an 8% reduction in height. intervisible with Llynfi Afan which is valid for assessing
e Retention of 7 turbines in the Margam block at 250m high. f(l: alél‘:g\é?nfq?(::a I;;h:l:i;?r; vsv?)rl:llzsbz ?\'efflirfi?: Ofuhnac\'::)n

2.3.  There are no comments on whether the blade length has changed so the sweep this considered in the final LVIA. Viewpoint 1 is valid as a
area with associated visual effects may remain the same. This may also mean representation of views from Caerau and lower valley
that the proportion of the rotor to the lower tower heights may appear out of levels (depending on how it is placed relative to the sports
proportion and less elegant. ground related fencing).

It is noted that some of the OS coordinates of the

White Consultants 2 Draft/November 2021 White Consultants 3 Draft/November 2021
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Revised scheme and LVIA method review — landscape and visual Y Bryn wind farm

additional viewpoints differ from those put forward in the
scoping response. It would be helpful to have sight of all
viewpoints photos in draft form before they can be finally
agreed.

Item/reference

Comment

Appendix 1 SLVIA method

1.2 Guidance

1.3.2 Seascape/

Since our comments in February a further guidance
document has been issued by the Landscape Institute,
which should be taken into account. This is:

Assessing landscape value outside national designations,
Technical Guidance Note 02/21, Landscape Institute,
2021.

In response to our comments seascape/landscape

landscape susceptibility factors have been included which is helpful.
susceptibility A few comments arise:
factors . ; b e e
e |s not clear what is meant by ‘quality’ which is an
often misunderstood term — does this mean
condition?
¢ Various relevant factors such as character of
skyline and character of landform appear to be
omitted from the list- can the list be reviewed?
e The last factor is not clear- can it be rephrased?
e |t would be helpful to understand what indicators
the assessors think are more or less sensitive to
wind turbine development. (For a definition/
demonstration of indicators see Natural England
guidance on landscape sensitivity). This will then
form a transparent yardstick to understand the
judgements on susceptibility.
Table 1.1 The use of the terms ‘frequency and quality of ...
Susceptibility of characteristics’ is unclear- can this be rephrased? Does
seascape/landscape | this relate to key characteristics or susceptible
receptors to change | factors/indicators?
Figure 12.1 We do not consider that effects which are not significant
Significance of are immaterial. Effects should be considered in the
effects round.
Table 1.6 A variety of residential properties are stated as having
Susceptibility of high susceptibility where the main views are orientated

visual receptors to
change

towards the proposed windfarm. It is considered that all
residential properties are high susceptibility but the

Revised scheme and LVIA method review — landscape and visual Y Bryn wind farm

significant or not significant depending on the
professional opinion of the landscape assessor. We
consider that, in line with good practice, if any given
receptor is subject to a series of moderate effects, such
as a long distance path, this could be significant. It
would be helpful if this was also noted in the method.

Item/reference

Comment

1.5.1 Cumulative
effects landscape
baseline

| We do not agree that the same landscape baseline is

used for cumulative effects. As stated in 5.17 of our
scoping response report, combined effects should be
assessed against the baseline of no wind turbines on the
basis of the temporary nature of the existing
development, albeit long-term. If the landscape with
existing/consented windfarms baseline is used then the
effect of the same existing/consented windfarms on this
landscape would mean that only the additional effects of
Y Bryn would effectively be assessed which would
therefore duplicate the LVIA. We would like this to be
reconsidered.

Table 2.1
Magnitude of
cumulative
seascape/landscape
impacts

Table 2.3
Magnitude of
cumulative visual
impacts

1.6.6 Moderate
cumulative visual
impact

Whilst we agree that the combined effects should be
taken into account, the specific contribution of Y Bryn
should also be described in terms of relationship with
other windfarms including relative size of turbine.

As above, whilst we agree that the combined effects
should be taken into account, the specific contribution
of Y Bryn should also be described in terms of
relationship with other windfarms including relative
extent in the view and size of turbine. Also, the effects
should be assessed against the baseline of no wind
turbines for the same reason as stated in the comment
on 1.5.1 above. This properly measures the actual visual
experience of the viewer/visual receptor.

Where effects are determined to have moderate
significance the method states that these effects may be
significant or not depending on the professional opinion
of the landscape assessor. We consider that, in line with
good practice, if any given receptor is subject to a series
of moderate effects, such as a long distance path, this
could be significant. It would be helpful if this was also
noted in the method.

Appendix 3 Residential Visual Amenity Assessment method

magnitude of effect on them may change depending on Step 2 It is noted that the assessment omits consideration of

their orientation. Are main views both the front and back the residential curtilage of a property, including

of properties? domestic gardens and access drives, which are

. ) ) e mentioned in 4.10 of the RVAA guidance. Whilst it is

It is not clear what ‘cultural heritage based activities understood that there are a large number of properties

are. Visitors to Margam would be considered high that need to be assessed, the effects on the residential

susceptibility, for instance. curtilage are highly relevant and will ultimately need to
1.3.14 Moderate Where effects are determined to have moderate be considered at Step 4. Care will be needed at this
significance significance the method states that these effects may be stage not to exclude properties which may be affected in

White Consultants 4 Draft/November 2021 White Consultants 5 Draft/November 2021
natural A3-109 Environmental Statement
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Y Bryn Wind Farm

A3.3.34 NRW RESPONSE TO AVIATION LIGHTING SCHEME AND RATIONALE FOR VPS
LETTER FROM NP MARCH 2022

Revised scheme and LVIA method review — landscape and visual Y Bryn wind farm

this respect (e.g. residents arriving at or leaving their
roperties) and the method should take this into ; :
gccgunt ) Cyfoeth E!n cyf/Our ref: CAS-182192-B6M6
g Naturiol Eich cyf/Your ref: 127606
Item/reference Comment C
ymru Maes Newydd,
Step 3 Comments as above for Step 2. Natural Llandarcy,
Step 4 Comments as above for Step 2, the description of effects Resources Neath Port Talbot,
should include the effects on the users of the residential Wales SA10 6JQ
curtilage of a property/properties, including domestic
gardens and access drives. Graeme Glencorse ahcatiaraii
The terms for description of effects and judgements on The Natural Power Consultants Limited swplanning@cyfoethnaturiolcymru.gov.uk
whether the level reaches the Residential Visual Amenity The Green House Ffon/Phone: 03000 65 3358
Threshold (which needs to be defined) should use Forrest Estate, Dalry . .
terminology that is easily understood as indicated in Castle Douglas, Kirkcudbrightshire
RVAA guidance 4.18 and 4.19. This will necessarily go DG7 3XS
beyond the visual significance assessed in Step 3.
A 90 degree wireline will minimise the apparent visual
effects from a property and may not be helpful to the 11th March 2022
assessor or third parties. Can a larger format wireline be
used? Annwyl / Dear Mr. Glencorse,
Criteria for These criteria and subsequent tables relate only to the
assessment of Stage 3 assessment and this should be made clear. BWRIAD / PROPOSAL: Y BRYN WINDFARM, WIND FARM OF UP TO 26 TURBINES
effects . =N . X (6.6 MW PER TURBINE) AND BATTERY STORAGE
Disagree that the sensitivity of residents not directly
;‘;‘;"j"a?;\zzecgs;’iz‘:g"::;td:;‘isr‘:gd‘;grgfsf::‘;‘i‘;‘g;g‘/’iﬁ:al LLEOLIAD / LOCATION: LAND AT BRYN AND PENHYDD FOREST, LOCATED
sensitivity (4.23). Magnitude of effect should take into BETWEENFORT TALBOTAND MAESTES
account thfe level of percglved effects which can include Night-time Aviation Lighting Assessment Response
consideration of orientation.
The main or primary view of a property needs to be Thank you for your letter dated 17" February 2022 along with the Zone of Theoretical
defined. This could usually be either the front or the Visibility (ZTV) figures, to Cyfoeth Naturiol Cymru / Natural Resources Wales regarding the
rear of a property, or both. above proposal. The letter sets out the proposed night-time aviation lighting scheme and
Ginilate e not sl T haio beinclided TRVl s thisto chosen viewpoints, which will support the night-time aviation lighting assessment as an
assessment of RVAA | cover effects involving Foel Trawsnant or all windfarms? appendix to the Seascape, Landscape anc_:l Visual Impapt Assessmont. We have reviewed
effects the content of the letter and the ZTVs provided and provide our response below.
Lighting Scheme
We welcome the proposals for a reduced lighting scheme as specified in the bullet points
within the letter.
We suggest that the following measures are considered:

« Further reducing the number of visible lights, in agreement with the Civil Aviation
Authority (CAA), if possible.

« A commitment to the dimming of 2000 candela (cd) to 200cd when visibility exceeds
5km.

« Limiting the highest intensity of visible lights to the horizontal plane or restricting it in
other planes — the figures provided indicate that this has been done, however it is
unclear if this is a commitment.

Croesewir gohebiaeth yn y Gymraeg a'r Saesneg
White Consultants 6 Draft/November 2021 Correspondence welcomed in Welsh and English
natural A3-110 Environmental Statement
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Y Bryn Wind Farm

A3.3.35 NP RESPONSE TO NRW REGARDING REDUCED LIGHTING SCHEME AND
RATIONALE FOR VPS (INCLUDES CAA LETTER APPROVING REDUCED LIGHTING
SCHEME) MARCH 2022

« Using ‘'smart’ transponder-based demand-controlled aviation lights that only switch
on when aircraft are detected within a particular airspace around the windfarm
(Aircraft Detection Lighting System — ADLS).

24 March 2022

Viewpoints IFS Doc. No. 1276479 nafpuorgler
With regard to the proposed viewpoints for night-time photography and photomontages,
Viewpoint 6 Mumbles Hill is appropriate for a viewpoint from the Gower Area of Outstanding
Natural Beauty (AONB). We note that there appears to be greater visibility from parts of

Clyne Common, however Viewpoint 6 would be easier to access and likely to include a Hannah Roberts Local Office Registered Office

greater number of viewers when ||ghts would be visible. Advisor - Development Planning Harbour House The Natural Power Consultants Limited

Natural Resources Wales Y Lanfa The Green House

Rivers House Aberystwyth Forrest Estate, Dalry,

For completeness, we advise a night-time viewpoint from the Brecon Beacons National Park, St Mellons Business Park SY23 1AS Castle Douglas, Kirkcudbrightshire,

. ¥ . . . Fortran Road WALES DG7 3XS
which is an International Dark Sky Reserve (e.g. Viewpoint 9 Ogof Ffynnon-Ddu). Cardiff UK
CF3 0EY Tel: +44 (0) 1970 636 869

. » natural % Reg No: SC177881

If you have any queries on the above, please do not hesitate to contact us. saymwi“éﬁiﬂii.ﬁ‘xiiﬁiﬁ aia

Yn gywir / Yours sincerely

Bonndiviidheis Y Bryn Wind Farm: Night Time Aviation Lighting Assessment
Cynghorydd - Cynllunio Datblygu / Advisor - Development Planning

Cyfoeth Naturiol Cymru / Natural Resources Wales

Dear Hannah

Thank you for your letter of 11th March 2022 concerning the night time aviation lighting assessment for Y Bryn wind
farm. Our aviation specialist, Malcolm Spaven of Aviatica, has advised with the response below.

Since our letter to you of 17th February, we have received approval from the CAA for the proposed reduced lighting
scheme. A copy of their letter of 17th February 2022 is attached. They have approved the lighting scheme as submitted
but with the addition of a visible light on Turbine 11.

Addressing the points in your letter, in turn:

Further reducing the number of visible lights, in agreement with the Civil Aviation Authority (CAA), if possible.

The approved lighting scheme has reduced the number of turbines with 2000 candela lights from 21 to 11, a reduction
of 48%. In addition, all mid-tower lights (what would have comprised 3 additional lights per turbine) have been eliminated
from the wind farm, thus completely removing a source of lighting that would have been of particular relevance to
receptors at close range and at lower angles of elevation from the turbines. The total reduction in number of lights
therefore as against CAA standard policy is of the order of 87% (11 lights versus 84).

The applicant intends to propose a planning condition which will commit to carrying out a review of the lighting scheme
prior to construction, with the aim of minimising the number of lights, their intensity and the frequency and duration of
their illumination.

A commitment to the dimming of 2000 candela (cd) to 200cd when visibility exceeds 5km.

This is a standard element of the CAA's policy since 2017 on the lighting of onshore wind turbines of height 150 metres
or more above ground level and is a confirmed component of the approved lighting scheme for Y Bryn.

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment Page 1 of 2
www.naturalresourceswales.gov.uk
www.cyfoethnaturiolcymru.gov.uk Page 2 of 2
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Y Bryn Wind Farm

A3.3.36 CIVIL AVIATION AUTHORITY (CAA) CONSULTATION ON REDUCED LIGHTING
SCHEME - FEBRUARY 2022

natural
power

24 March 2022

natural
IFS Doc. No. 1276479 power

Limiting the highest intensity of visible lights to the horizontal plane or restricting it in other planes — the figures provided
indicate that this has been done, however it is unclear if this is a commitment.

The specification of the lighting, including its intensity at different elevation angles, is required to meet aviation safety
standards set out in ICAO Annex 14. These standards do not specify any minimum intensity requirement at horizontal
elevation angles below -1° but do require lighting to meet minimum intensity specifications at angles higher than that.
The night time aviation lighting assessment uses one manufacturer's data as a basis for the visibility of the lights at
different viewpoints.

As part of the commitment to reviewing the lighting scheme prior to construction, the applicant will review the
performance of different manufacturers’ lighting products and select the light that best achieves the aims of the review.

Using ‘smart’ transponder-based demand-controlled aviation lights that only switch on when aircraft are detected within
a particular airspace around the windfarm (Aircraft Detection Lighting System — ADLS).

The CAA has acknowledged the applicant’s intention to install an ADLS on Y Bryn wind farm. The CAA has yet to
publish its policy for the specification and approval process for such systems. The CAA's Airspace Modernisation
Strategy commits to introducing the technical and regulatory change that would underpin the introduction of ADLS by
2024. This is within the timeframe of the consent process for Y Bryn. The applicant will address the detail of the
specification and approval process for an ADLS when the CAA published its policy on these systems.

For completeness, we advise a night-time viewpoint from the Brecon Beacons National Park, which is an International
Dark Sky Reserve (e.g. Viewpoint 9 Ogof Ffynnon-Ddu).

The applicant has procured a ‘Lighting Propagation Physics’ report authored by Philip Best, Professor of Extragalactic
Astrophysics, from the School of Physics and Astronomy at the University of Edinburgh, such as has been produced
and accepted on a number of similar wind farm projects now, and will form an appendix to the LVIA. VP 9 is 23.01km
from the nearest lit turbine — Turbine 5. Professor Best's report calculates that the illuminance of a 200 candela light
(the intensity of the light in clear weather) at that distance would be 0.15 x 10-6 lumens per m?. That level is somewhere
between the “visible limit for full dark-adapted eyes” of 0.02 x 10-6, and the “faintest light visible from street-lit area” of
0.4 x 10-6 lumens/m2. Therefore, the lights will be, in the worst case, only barely detectable from VP9. Additionally
there are likely to be brighter lights visible at closer ranges to VP9 such as road traffic along the A4109 and A465 roads
and street/industrial site lighting in the Dyffryn Cellwen/Onliwyn area. We therefore suggest that an additional night time
viewpoint at VP9 would serve little or no purpose.

Please let me know if you have any further comments on the above.

Yours Sincerely

Rafe Osborne

Project Manager

+44 7880 240 797
rafeo@naturalpower.com

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment Page 2 of 2
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Safety and Airspace Regulation Group
Safety and Business Delivery

Civil Aviation
Authority

Malcolm Spaven
Director, Aviatica Ltd.
Reservoir House
Gladhouse
Midlothian

EH23 4TA

17 February 2022
Ref Windfarms/Y Bryn

Dear Malcolm,

Proposed Obstacle Lighting Scheme for Y Bryn Wind Farm, South Wales
Reference: Aviatica Report No. 21/972/NPC/1, e-mailed 17 December 2021

1: Thank you for the e-mail at reference. The attached report discusses the proposed
obstacle lighting plan for the Y Bryn wind farm.

2: The proposed Y Bryn wind farm consists of 21 turbines, with tip heights up to
between 206 and 250m. This brings the wind farm within scope of the Air Navigation Order
(ANO) Article 222.

3. We have considered the report carefully and take note of the intent to address
concerns relating to the night-time visual impact of such aviation lighting while ensuring that
the lighting installed on the turbines meets air safety requirements.

4. You have conducted an aviation study that considers the type of aviation operations
who might be expected to fly in this area and set out the rationale for a reduced lighting
scheme.

5. We note the local terrain aspects and additional mitigation provided by the provision
of infra-red lighting for those operators who carry Night Vision Device capability.

6. Noting potential operations at night, below minimum heights required by the rules of
the air under permissions issued by the CAA, we consider that an additional visible light on
the eastern edge of the southern cluster would be beneficial to safety by better delineating
the perimeter. As a result, we have inserted a requirement for a combined visible/IR light on
turbine 11. We agree to the request not to install mid-tower lighting as there are sufficient
lights on a group of structures to provide a suitable horizontal reference.

Civil Aviation Authority
2W Aviation House City Place Gatwick Airport South West Sussex RH6 OYR www.caa.co.uk
Telephone 0330 138 3166 andy.wells@caa.co.uk

Environmental Statement
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7 As a result, the CAA agrees a variation to the lighting requirements specified in the
ANO Article for the Y Bryn wind farm, under provisions given in the Air Navigation Order

(ANO) Article 222 section 6, as per the following:

* medium intensity steady red (2000 candela) lights on the nacelles of turbines TO1,

TO4, TOS, TO6, TO7, TO8, T11, T13, T14, T19, and T21,

* a second 2000 candela light on the nacelles of the above turbines to act as

alternates in the event of a failure of the main light;

« the lights on these turbines to be capable of being dimmed to 10% of peak
intensity when the lowest visibility as measured at suitable points around the wind farm by

visibility measuring devices exceeds Skm;

« infra-red lights to MoD specification installed on the nacelles of turbines T01, T02,
T03, TO4, TO5, TO6, TO7, TO8, TO9, T10, T11, T12, T13, T14, T17, T,18 T19, T20, T21.

8. Intermediate level 32 candela lights are not required to be fitted on the turbine

towers.

9. The proposed intent to install an aircraft detection lighting system (ADLS) to the Y

Bryn wind farm in the future is noted.

10. Please let me know if you have any further queries.

Yours sincerely,

Skt

Andy Wells
Manager Rulemaking and Safety Publications

Continued (2 of 2 pages)
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Design 5: Design Chill — April 2022
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Figure A3.3.4: Design Chill layout for Y Bryn Wind Farm

A3.3.37 AIRBOURNE SOLUTIONS - MAY 2022

Client:
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Rafe Osborne

To: Malcolm Spaven
Subject: RE: RE: Aerial firefighting South Wales

>From: < -
>To: ""Malcolm Spaven” <

>Subject: RE: Aerial firefighting South Wales

>Date: Wed, 11 May 2022 09:21:08 +0100

>

>Dear Malcolm,

>

>Apologies for not getting this to you sooner, with regards to fire fighting
>operations and use of the Cwm Wernderi reservoir whilst this wind farm will
>impede the operation when we are required to use this reservoir it will not
>stop the operation from what we can see. Our entry and exit routes for this
>reservoir do depend on the wind direction but the general routing is either
>from the West up the valley with a climb out to the East / south east or the
>reverse of that.

>

>Should you require any further information please feel free to contact us

>

>lan Clark

>

>Director / Pilot

>
>

>

>

>

>

> info@airbournesolutions.co.uk
>

> www.airbournesolutions.co.uk
> AirbourneSolutions @AirbourneHeli

>From: Malcolm Spaven <[

>Sent: 27 April 2022 11:14

>To:

>Subject: Aerial firefighting South Wales

>

>Good morning

>

>As advised in the voicemail | left this morning, | am an aviation consultant
>working for Coriolis Energy on their Y Bryn wind farm proposal, between
>Maesteg and Port Talbot in South Wales.

>

>The Y Bryn wind farm is on forested land managed by NRW. Some local
>residents have raised the issue of potential conflict with your helicopters
>using the Cwm Wernderi reservoir as a water source when conducting
>firefighting operations in the vicinity.

A3-114

>
>| have attached a map excerpt showing the wind farm and the reservoir. My
>understanding is that any use of that reservoir would involve approaching
>from the west up the Cwm Wernderi valley, and departing by the same route,
>due to the narrowness and steep sides of the valley - is that correct?
>Presumably if that is the case, there would be no hazard from the turbines,
>all of which are located on terrain at least 300ft above the valley floor?

>

>| would welcome a chat with your Chief Pilot to talk through the issues. |

>can be contacted on || G

>

>Many thanks
>

>Malcolm Spaven

Aviatica

Reservoir House
Gladhouse
Midlothian EH23 4TA

Te— .-
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A3.3.38 NRW RESPONSE TO NP LETTER REGARDING REDUCED LIGHTING SCHEME AND

RATIONALE FOR VPS APRIL 2022

Cyfoeth E!n cyf/Our ref: CAS-185184-Z1V5
Naturiol Eich cyf/Your ref: 127606
Cymru Maes Newydd,
Natural Llandarcy,
Resources Neath Port Talbot,
Wales SA106JQ
Rafe Osborne ebost/email:
Harbour House swplanning@cyfoethnaturiolcymru.gov.uk
Y Lanfa Ffon/Phone: 03000 65 3358
Aberystwyth
SY23 1AS

1st April 2022
Annwyl / Dear Mr. Osborne,

BWRIAD / PROPOSAL: Y BRYN WINDFARM, WIND FARM OF UP TO 26 TURBINES
(6.6 MW PER TURBINE) AND BATTERY STORAGE

LLEOLIAD / LOCATION: LAND AT BRYN AND PENHYDD FOREST, LOCATED
BETWEEN PORT TALBOT AND MAESTEG

Night-time Aviation Lighting Assessment — Follow Up Response

Thank you for your response dated 24" March 2022 to our comments made in our letter of
11" March 2022 (our reference: CAS-182192-B6M6) on the Night-time Aviation Lighting
Assessment.

We advise that if the proposed scheme acquires the necessary planning consent, we would
support the Applicant’s intention to propose a planning condition which will commit to
carrying out a review of the lighting scheme prior to construction, with the aim of minimising
the number of lights, intensity and frequency and duration of their illuminance, as detailed
within your letter.

We note that the Applicant will address the detail of the specification and approval process
for an Aircraft Detection Lighting System (ADLS) when the Civil Aviation Authority (CAA)
publishes its policy on these systems.

Finally, we note the comments regarding Viewpoint 9 in the Brecon Beacons National Park
and await the ‘Lighting Propagation Physics’ report Appendix to the LVIA.

If you have any queries on the above, please do not hesitate to contact us.
Yn gywir / Yours sincerely
Hannah Roberts

Cynghorydd - Cynllunio Datblygu / Advisor - Development Planning
Cyfoeth Naturiol Cymru / Natural Resources Wales

Croesewir gohebiaeth yn y Gymraeg a'r Saesneg
Correspondence welcomed in Welsh and English

A3.3.39 NP RESPONSE TO NRW LETTER REGARDING LIGHT PROPAGATION REPORT -
APRIL 2022

6" April 2022
IFS Doc No.1278070 nafpl’oraler
Hannah Roberts Local Office Registered Office
Advisor - Development Planning Harbour House  The Natural Power Consultants Limited
Natural Resources Wales Y Lanfa The Green House
Rivers House Aberystwyth Forrest Estate, Dalry,
St. Mellons Business Pk SY23 1AS Castle Douglas, Kirkcudbrightshire,
Fortran Rd WALES DG7 3XS
Cardiff UK
CF3 0EY Tel: +44 (0) 1970 636 869

www.naturalpower.com Reg No: SC177881

sayhello@naturalpower.com

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment

Dear Hannah

As requested in your response dated 1% April 2022, and to give further context to our position on whether to include
Viewpoint 9 - Brecon Beacon National Park in the Aviation Lighting Assessment, please find attached the current draft
copy of the “Report on Light Propagation for the Aviation Warning Lights on the Y Bryn Wind Farm”. The overall report
is fairly technical, but reading sections 1 to 5, and looking at Tables 1 and 2 together, should give you a clear picture. If
you'd like any further explanation, we can try and arrange a call with the author of the report, Professor Philip Best of
the Institute for Astronomy, University of Edinburgh. The proposed Y Bryn Wind Farm is probably the first scheme in
Wales considering turbines taller than 150m, but there are several others in this category in scoping/ pre-application
stage, so if you think NRW would benefit from this discussion we would be happy to set this up. You may also find it
worth speaking with NatureScot, who have experience in this area from numerous 150m+ projects in Scotland.

Please note that the draft report is based on an aviation lighting scheme with 10 lights lit, whereas the CAA have
approved a scheme with 11 lights. The final submitted report will be updated to reflect this change. Since the additional
light is located in the southemn cluster of turbines, and is therefore located further away from Viewpoint 9, it will not affect
the results detailed in Table 2.

If you have any queries on the above, or wish to schedule a conversation with Professor Best, please let me know.

Yours sincerely

Rafe Osborne

Project Manager
+44 7880 240 797
rafeo@naturalpower.com

Encl. Report on Light Propagation for the Aviation Warning Lights on the Y Bryn Wind Farm

Y Bryn Wind Farm: Night Time Aviation Lighting Assessment Page 1 of 1
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1. Introduction

1.1  TheYBryn Wind Farm is a proposed development of 21 turbines, all of which reach
a tip height of over 150 metres (m).

1.2 The Air Navigation Order Article 222 requires turbines exceeding a tip height of
150m to display aviation lighting to indicate their presence. Appropriate visible
lighting consists of a 2000 candela red light at the top of the turbine hub, which can
be reduced to 200 candela in good visibility conditions, and 32 candela red lighting
at intermediate height.

N

1.3 Dispensations for reduced lighting schemes can be agreed with the Civil Aviation
Authority (CAA), according to the guidance provided in CAP-764. This generally
involves the lighting of cardinal turbines in order to define the perimeter of the
wind farm. For the proposed Y Bryn Wind Farm, discussions with local
stakeholders have agreed a reduced lighting scheme in which 10 cardinal turbines
carry visible lighting at the top of the turbine hub, with no mid-tower lighting.
Approval from the CAA is being sought for this lighting scheme. This report adopts

Report on nght Propagation from the this proposed lighting scheme. Discussion is also on-going with the CAA about the
Aviati W 3 Li h h use of a radar-activated lighting scheme, whereby the aviation lighting is only
viation arnlng lg ts on the switched on when an aircraft is in the vicinity of the wind farm.

Y Bryn Wind Farm

1.4  This report provides a scientific assessment of the propagation of light from the
aviation lighting, during the times that this is activated, taking into account the
range of atmospheric conditions typically found in Wales. It further considers how
the human eye perceives light.

1.5 This enables an assessment of how bright the warning lights for the aviation
lighting scheme for Y Bryn Wind Farm will appear to be to observers external to
- the wind farm. Comparison is made with other sources of light, such as the moon
Professor Phlllp Best, FRSE and stars, and man-made sources.

Ins_tltut(_e for Astx;onomy 1.6 The main body of the report discusses these issues, and summarises the main

Unlver51ty of Edlnburgh conclusions, in a non-technical manner, in order to be understandable to a broad
audience. Appendices to the report provide a full scientific and technical
background, as well as details of the data used.

29/0 1/2022 1.7  The author, Philip Best, is Professor of Extragalactic Astrophysics in the School of
Physics and Astronomy at the University of Edinburgh. He is Head of the
University’s Institute for Astronomy, and a Fellow of the Royal Society of
Edinburgh. As an observational astronomer he is familiar with issues related to the
propagation of light at night, and issues of light pollution.

1.8  Professor Best has had previous involvement in studies of the effects of aviation
lighting for wind farm development in the UK, both onshore and offshore, dating
Report prepared on behalf of Edinburgh Innovations Ltd, a wholly-owned subsidiary back to 2018.
company of the University of Edinburgh
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2. Measurement and visual perception of light 2.3  Human perception of light
54 Depdiew 2.3.1 The human eye is composed of two different types of optical sensors, known as
: cones and rods, each of which is adapted to function under different light conditions
2.1.1 The apparent brightness of a light, and our perception of it, depends on many o e the'overall ability of the eye (see Appendix B for a more detailed
factors. These include: technical discussion).
How intrinsic.ally r.)owel"ful the light i.s ) ) 2.3.2 Cones cells provide the ability for humans to discern colour. Cones are adapted to
¢ Whether the light is emitted equally in all directions work at high ambient light levels; this is known as the photopic regime.
e The colour of the light
e The distance of the observer from the light 2.3.3 In contrast, rods have no ability to identify colour, but do have a much higher
e The nature of the atmosphere through which the light passes sensitivity than cones, allowing fainter levels of light to be detected (albeit that in
Sy . . " e such light levels the eye loses the ability to distinguish colour and objects appear
e The background lighting conditions in which the light is viewed : o : : ;
grey). Rods mediate vision at low ambient light levels, known as the scotopic
e The response of the human eye regime.
2.1.2 This report will examine all of the issues to assess the perceived impact of the 2.3.4 At intermediate light levels both cones and rods play a role; this is known as
proposed aviation lighting at the proposed Y Bryn Wind Farm. mesopic vision. [t is not as sensitive as scotopic vision, but does allow for perception
of colour.
2.2 Terminology and propagation of light
2.3.5 In the photopic regime (daytime vision) the human eye is most sensitive to green
2.2.1 This section provides a brief overview of the propagation of light, and relevant light.
terminology. For a more detailed technical discussion, see Appendix A.
2.3.6 Luminosity intensity and illuminance are both calculated in a way that weights the
2.2.2 The regulations on aviation warning lights are expressed in terms of candela colour distribution of thg light with t.he photopic (d.a.ytime) wavelength Tepanse
requirements. Candelas are a measure of the luminous intensity of the light. of the human eye: Thus, m.hlgh ambient hg_ht conditions, a blue anda‘\red light 9f
Luminous intensity measures the amount of light, at wavelengths detectable by the the same luminous intensity (candela rating), seen at the same distance, will
human eye, which is emitted in a particular direction. appear equally bright.
2.2.3 Ifalightemits anisotropically (i.e. different amounts of light in different directions) Sl T scgtoplc regime (nlght-tlme R e e .senSIFwe . bluer. bt
then it delarati il d d directi and has little sensitivity to red light. Therefore, at low ambient light levels (in the
SR NnCCATtIR W CepEna ipon Clrerson, mesopic or scotopic regimes), a red light will appear fainter than a blue light of the
same candela rating at the same distance.
2.2.4 More distant light sources appear fainter, because the light emission spreads out
overa larger area. The observa‘bility pflighF depepds upon the illuminance of th.e 2.3.8 The threshold sensitivity of the eye depends critically on the background ambient
light, which measures the luminous intensity of light that passes through a unit light level. It also varies to some extent from observer to observer (e.g. due to
area of surface at that distance. [lluminance is measured in lumens per square deterioration with age).
metre.
. . ) ) . o 2.3.9 Maximum sensitivity is achieved in the darkest ambient conditions, but only after
2.2.5 It is the lllumlpance of the hght that dc.etermmes l.xow bng'ht' it appears t.o Fhe the eye has become fully dark-adapted. Dark adaptation is associated with
o.bse.rver. This is the. key quan_tlty tpat this report V\{lll be deriving for the aviation chemical changes in the eye and is largely complete after around 30 minutes of
lighting and comparing to the illuminance of other light sources. darkness. Any (even short) exposure to bright light resets the dark adaptation
o y ) . . process. An observer in a partially lit environment (e.g. street lighting), such as
2.2.6 For perfect transmission of lxght- (ie. no light absorbed or scattered by the n?edlum would be found from many of the representative viewpoints for the Y Bryn wind
through which it is passing), the illuminance decreases as the square of the distance farm, never becomes fully dark adapted.
between the light source and the observer. Thus, a light observed from a distance
of 10km will have an illuminance only 1% of that of the same light observed from
a distance of 1km.
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2.3.10 Fully dark-adapted eyes in optimal observing conditions (moonless night-time sky,
away from sources of light pollution) have a typical sensitivity limit of just below
10-8 lumens/m? to a point source of white light. That sensitivity limit is fractionally
higher (approximately 2x10-% lumens/m?) for red light, limited by the lower end of
the mesopic regime.

2.3.11 Infrared lighting, produced to Ministry of Defence standards, emits in the
wavelength range 750 to 900nm. The eye has essentially no sensitivity at these
wavelengths, and therefore the installation of infrared lights on the proposed wind
farm will have no visual impact.

3. Atmospheric attenuation of light
3.1 Atmospheric attenuation in ‘clear’ conditions

3.1.1 As light passes through the atmosphere, it is attenuated (decreased in brightness)
by scattering and absorption processes in the atmosphere. A full technical
description of this process is presented in Appendix C. Here, an outline summary is
provided.

3.1.2 The attenuation process is caused both by the molecules of air in the atmosphere
and by microscopic solid or liquid particles suspended in the atmosphere, known
as aerosols. Aerosols can be natural, such as dust and pollen, or man-made
pollutants, such as smoke or vehicle emissions. In maritime environments, sea salt
is prevalent. Another common aerosol is liquid water droplets suspended in the air,
as is the case for cloud or fog.

3.1.3 The total amount of attenuation depends upon amount of material through which
the light passes (known as the optical depth, or opacity, of the material). For light
travelling horizontally through the atmosphere, the optical depth is proportional
to the distance between the light source and the observer.

3.1.4 The optical depth is also dependent upon the wavelength of the light. The exact
wavelength dependence is determined by the properties of the attenuating
material, but in general blue light is more strongly attenuated than red light.

3.1.5 Attenuation by air molecules occurs due a process known as Rayleigh Scattering.
This is well-quantified, and varies little with time. As outlined in Appendix C, it can
be calculated with high accuracy. Rayleigh scattering has a very strong wavelength
dependence, with blue light being much more highly scattered (this is the reason
that the sky appears blue).

3.1.6 The attenuation by aerosols can be estimated (see Appendix C) but, unlike Rayleigh
Scattering, this cannot be described by a single number. The quantity and nature
of aerosols varies with location and over time (for example, due to the direction
that the wind is coming from). This changes the optical depth of the aerosols, the
wavelength dependence of the scattering process, and the vertical distribution of
aerosols in the atmosphere.
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3.2

3.2.1

3.2.2

3.2.3

3.24

3.25

3.2.6

Extensive ground-based measurements of the distribution of properties of aerosols
exist in different UK environments, and these are complemented by satellite
observations. Based upon these, predictions can be made for the range of levels of
attenuation of light by aerosols (see Appendix C), as a function of distance, for
typical ‘clear’ conditions.

Considering this range, the calculations in Appendix C of the atmospheric
attenuation of red light show that between 50% and 75% of the light remains,
when viewed horizontally from a distance of 10km, at an altitude of 450m (this is
the average hub height of the 21 turbines in the Y Bryn Wind Farm: hub heights of
these turbines vary from around 410m to around 475m).

The geometric dilution of light with distance (see 2.2.6) is then scaled by this
attenuation factor to determine the final observed illuminance of the light. Given
the strong geometric dilution effects compared to the relatively mild atmospheric
attenuation at distances below 10-15km, the choice of adopted aerosol parameters
(for ‘clear’ conditions) does not qualitatively change the conclusions.

Visibility

The Air Navigation Order regulations (Article 222) and CAA CAP-764 guidance
require relevant turbines to be lit with a 2000 candela light, but this may be
reduced to 200 candela if the visibility is better than S5km.

Visibility is defined by the World Meteorological Organisation as the distance at
which the intrinsic brightness of a light is reduced to 5% of its initial value due to
light attenuation. It is thus directly related to optical depth.

In poor visibility conditions, the opacity is generally associated with larger
particles such as liquid water droplets (cloud or fog).

The illuminance of a light can be accurately calculated as a function of distance, at
the threshold visibility value. This represents a worst-case scenario for 2000
candela lighting: in better conditions the luminous intensity of the lighting can be
reduced, while in poorer conditions atmospheric attenuation effects will be
increased.

The fraction of time for which the visibility is below S5km would ideally be
determined using on-site measurements. However, estimates can be made by
considering publicly-available datasets from other locations within the UK.

Met Office data from Cardiff Airport (about 33km from the Y Bryn Wind Farm)
provides information on the historic visibility. The 5km visibility threshold for
requirement of the 2000 candela lights is met at Cardiff Airport for about 10% of
the time, averaged over the year. Data from other nearby airports provide similar
values.
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An extensive dataset is also available from the Met Office measurement site at St
Athan, about 28km from the Y Bryn wind farm. At St Athan, the 5km visibility
threshold is met for 9.5% of the time over the last 20 years.

Many of these datasets are obtained close to the coast, and some of the measured
periods of poor visibility are likely to be due to coastal fog which would not extend
as far inland as the proposed Y Bryn Wind Farm. Furthermore, the airports are
typically located close to large population centres, where they are subject to higher
aerosol pollutants. Aerosol density also decreases with increasing altitude. On the
other hand, higher altitude sites like that of the proposed Y Bryn Wind Farm will
be more susceptible to periods of low cloud and mist. These different effects may
largely counter-balance each other. These results suggest that the Y Bryn Wind
Farm may be affected by poor visibility (and hence require the use of 2000 candela
lighting) for about 10% of the time.

Illuminance of aviation lighting

Following the detailed calculations of Appendix C, the illuminance of individual
turbine lights, as a function of distance, is shown in Figure 1. These are calculated
for ‘clear’ atmospheric conditions for a luminous intensity of 200 candela. Results
are shown for average assumptions of the aerosol attenuation.

Also shown on Figure 1 are the results for 2000 candela lights as observed at the
threshold visibility limit of 5km (i.e. the worst-case scenario for these lights). In the
poor visibility conditions when they are required, these 2000 candela lights have
lower illuminance than the 200 candela lights seen in typical clear conditions, for
all distances beyond 5km.

For comparison with these calculations, Figure 1 also shows the illuminance of the
brightest star in the northern sky, and of typical bright stars such as those in the
constellation of Orion. The latter provide a good approximation of the limiting
illuminance that can be observed from street-lit locations. Also shown is the
approximate visible limit under optimal conditions: fully dark-adapted eyes away
from any light pollution. Table 1 provides numerical values for these illuminances,
and also the illuminance of car brake lights at different distances, which provide a
natural comparison.

Figure 1 and Table 1 make clear that from a distance of 5km, both the 200 candela
light in clear conditions and the 2000 candela light in poor visibility have
illuminances below that of the brightest star, and comparable to car brake lights
seen from distances of a few km. At larger distances from the turbines, the 2000
candela light (in poor visibility) quickly becomes unobservable. The illuminance of
the 200 candela light is comparable to that of typical bright stars at distances of
10-15km, reaching the observable threshold from street-lit areas by a distance of
about 15km. For observers with dark-adapted eyes, the 200 candela lights will
remain visible (with decreasing prominence) out to distances of 30-40km.

Propagation of aviation lighting Y Bryn Wind Farm g

llluminance of red aviation lighting
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Figure 1: The illuminance of a single red light (633nm) as a function of
distance, viewed horizontally at an altitude of 450m. The results are shown
for a light with a luminous intensity of 200 candela for typical ‘clear’
atmospheric conditions. Also shown are the results for 2000 candela lights,
at the threshold visibility (visibility=5km) that these are required. For
comparison, the illuminance provided by the brightest star in the northern
sky is shown, along with those of typical bright stars such as those in the
constellation of Orion. The latter also represent the approximate visual limit
of the eye from street-lit areas (see Appendix B). Also indicated is the
approximate visible limit to red light under perfect conditions (away from
street lighting and other light pollution; new moon; dark-adapted eyes).

Comparison object Approx. llluminance
(Lumens per m?)

Car brake lights at Tkm distance 100x 106
Brightest star in the sky 13x 106
Car brake lights at 10km distance 1x10°6
Typical bright stars (e.g. in Orion) 0.5x10¢
Faintest light visible from street-lit area 0.4x10*¢
Visible limit for fully dark-adapted eyes 0.02x10%

Table 1: llluminances of typical comparison objects.
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4.5 It is important to note that Figure 1 assumes that the aviation lighting is seen

horizontally. The regulations in the International Civil Aviation Organization Annex Viewpoint Brightest Turbine Hluminance
14 to the Convention on International Civil Aviation relate to the luminous intensity (l“me':: p;r)square
emitted in the horizontal plane. At angles below the horizontal plane, the luminous Number | Distance | Angle below Vertical 200cd 2 ezooo P
intensity of modern aviation lighting (2000 or 200 candela) is strongly suppressed, (km) horizonal suppression  average poor
resulting in significantly lower illuminance. This is shown in Figure 2 which ‘ (degrees) factor conditions | visibility
presents technical data from an aviation LED currently on the market. 1 5 1.88 8.6 0.09 44x106 | 182x106
2 6 122 | 10.5 0.09 10.8x10° | 60.9x10¢
3 1 1.46 12.4 0.09 7.5x106 | 37.7x10°6
Vertical distribution of Aviation LED from CEL 4 14 4.29 43 0.09 0.75x 10 | 1.00x10%
% T T G T 5 7 11.15 2.0 0.20 0.19x 106 [<0.01x 106
B 6 14 18.32 11 0.45 0.12x 106 [<0.01 x 10-¢
o 10 7 14 31.53 0.5 0.83 0.04x 106 [<0.01x 106
g L 8 21 2.33 6.8 0.09 28x106 | 9.5x106
g% 9 | s 23.01 -0.1 115 0.14x 106 [<0.01x106
§ 06 10 | 1 1.90 9.8 0.09 4.4x10% | 17.8x 106
% 11 | 13 14.23 1.8 0.24 0.12x 10 [<0.01x 10
s 12 | 8 41.70 0.1 1.06 0.02x 106 [<0.01 x 106
02 13 | 13 215 7.4 0.09 3.3x106 | 12.1x 106
00 14 ‘ 14 18.96 1.2 041 0.09x 106 <0.01x10¢
T g e e 3 =, 15 | 14 17.27 -0.9 0.52 0.15x 106 |<0.01x 106
Angie ahove horizontal plans  degrese 16 14 7.12 3.2 0.10 0.29x 106 | 0.10x 106
-6 -6
Figure 2: The attenuation of the illuminance of aviation lighting away from }; 251 32:290 -2.76 ?(2)3 0},’2 : ig,b <0:)'2 i }g,(,
the horizontal plane. The figure shows technical data for an aviation LED 19 19 10.45 23 017 019x106 | 0.01x 106
from CEL, currently on the market. At an angle of 3 degrees below the 20 [ 13 6.84 2.7 0.13 0.40x 106 | 0.16 x 10¢
horizontal plane, the brightness of the lights is suppressed by a factor of 10. 21 .4 10.13 0.7 0.65 0.78x 10 | 0.07 x 10
22 4 7.91 1.5 0.31 0.68x10°6 | 0.16 x10°
23 21 3.29 7.4 0.09 1.4x106 | 29x10°6
4.6  This vertical suppression will be relevant both for observers close to the turbines 24 o 7.85 32 0.10 0.23x10% | 0.06x 106
(who will typically be viewing them from below) and for population centres located 25 7 116 14.9 0.09 121x 106 | 70.0x10©
at lower altitude. 26 13 1.42 7.2 0.09 8.0x 106 | 40.9 x 106
27 f 6 3.02 5.4 0.09 1.6 x 106 39x10¢
4.7  Table 2 provides the calculated illuminance of the brightest turbine light that will 28 13 2.61 5.9 0.09 2.2x10¢ | 6.5x10¢
be visible from each of the 31 designated viewpoints, also taking into account the 29 | 14 30.18 0.7 0.64 0.03x10% |<0.01x 109
topology of the land between the turbine and the viewpoint. The calculation of 30 | 21 21.63 11 045 0.07x10+¢ 1<0.01x 10-¢
31 ‘ 1 27.25 -0.3 1.20 0.09x 106 |<0.01x 106

these values takes into account both the propagation of light (Figure 1) and the
suppression of light relative to the horizontal plane (Figure 2). Values are given for
average ‘clear’ conditions (with a 200 candela light), for the limit of ‘poor visibility’
conditions (with a 2000 candela light). Table 1 provides every-day visual
comparators to the calculated illuminances.

Table 2: Calculated illuminances of the brightest turbine aviation light
visible from the 31 viewpoints. Table 1 provides every-day comparisons to
the illuminances quoted. Calculations are provided for both a 200 cd light
under average ‘clear’ atmospheric conditions and a 2000 cd light at the limit
of the poor visibility conditions (visibility=5km) when such a light is required.
Calculations take into account the vertical suppression of light away from
the horizontal plane, assuming the LED specifications of a commercially-
available aviation light from CEL (see Figure 2).

4.8  For the proposed Y Bryn Wind Farm, receptors in nearby population centres (for
example: Bryn, viewpoints 3,25; Maesteg, viewpoints 2,13,27; Caerau, viewpoint 1;
Llangynwyd, viewpoint 28; Cynonville, viewpoint 10; Cwmafan, viewpoint 4) will
observe the aviation lights from angles of at least 4 degrees below the horizontal
plane, and thus observe the 200 candela lights to be suppressed by a factor of at
least 10 relative to the illuminances calculated in Figure 1.
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The aviation lighting viewed from these nearby population centres will appear to
be similar in brightness to the very brightest stars in the sky. They will appear
comparable to viewing car brake lights from distances of around S5km.

On the rare occasions when the visibility is sufficiently poor as to require 2000cd
lighting, the aviation lighting from these nearby population centres will appear up
to a factor of about 5 brighter than the typical 200 candela lights, appearing slightly
brighter than the brightest star in the sky, or comparable to car brake lights at a
distance of around 2km.

Receptors for the Y Bryn Wind Farm located in moderately distant population
centres such as Port Talbot (e.g. viewpoint 16) will observe the aviation lights from
around 3 degrees below the horizontal plane, corresponding to a suppression of
the illuminance by almost a factor of 10. From these locations, the turbine lighting
will be comparable in brightness to typical bright stars such as those in Orion.
These lights will be close to the limit of observability from street-lit locations. On
the occasions when visibility is poor and the 2000 candela lights are required, these
will appear even fainter than the 200 candela lights in typical condition.

For receptors located at viewpoints even more distant from the Y Bryn wind farm
(for example: Swansea, viewpoints 6, 14, 15; Ogmore-by-sea, viewpoint 11; Neath,
viewpoint 5), the lights will be too faint to be observable from heavily street-lit
areas, but will be visible with a degree of dark adaptation of the eyes.

A common concern is that, during the hours of darkness, when turbine blades pass
in front of the aviation lights they will appear to flicker. Although this is true, it
should be noted that lights in the night sky naturally flicker (stars ‘twinkle’) due to
atmospheric refraction effects. When seen from viewpoints at which the
illuminances of the turbine lights are comparable to those of stars, any such
flickering will therefore be consistent with other similar brightness lights in the
night sky, and so is unlikely to be any cause of concern.

Y Bryn Wind Farm 11
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Summary

This report has considered the observability of the aviation lighting for proposed
Y Bryn Wind Farm. The report takes into account the brightness of the lights,
geometric dilution of light, atmospheric attenuation, and the response of the
human eye.

At distances of 5-15 km, 200 candela lights, which will be lit on the turbines under
typical atmospheric conditions, will have an apparent brightness comparable to
that of bright stars in the night sKky, or to car brake lights at a distance of 3-10km.
They will thus be visible to observers with a degree of dark adaptation, but will not
be prominent. The lights will remain visible to fully dark-adapted eyes out to
distances of 30-40km, but their prominence falls further still.

When the visibility is sufficiently poor as to require 2000 candela lighting, then the
visual impact of these beyond 5km distance will be less than that of the 200 candela
lights, and these lights will be invisible beyond about 10km distances.

The reduction of light intensity below the horizontal plane for aviation lighting
means that, in reality, from most nearby locations any impact would be even
further reduced, by up to a factor of 10.

The impact of the aviation lighting is illustrated through consideration of the
illuminance of the brightest turbine light from each of the designated viewpoints.
Under typical atmospheric conditions where the 200 candela lights can be used, in
all cases the illuminance of the aviation lighting is calculated to be fainter than that
of the brightest star in the sky.

For the estimated ~10% of the time when the visibility is poor and the 2000 candela
lights are required, from locations more than 5km from the wind farm these lights
are observed to be fainter than the 200 candela lights under typical conditions.
However, for the closest viewpoints considered, they can appear brighter than the
200 candela lights by up to a factor of about 5.

The calculations provided here are based on the aviation lighting being switched
on. A radar-activated lighting scheme for the Y Bryn Wind Farm, whereby the lights
are only switched on when aircraft are in the vicinity, would greatly reduce any
impact of the lighting.
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Appendix A: Terminology and propagation of light

Al

A2

A3

A4

A5

A6

A7

A8

The measure of how intrinsically powerful a light source is (its power, or radiant
flux) is the amount of energy that it emits each second. This is measured in Watts.
A familiar example will be a standard domestic light bulb (e.g. a 60 Watt light bulb).

This energy emitted by a light can be spread across a wide range of wavelengths
(colours); some of these are not detectable by the human eye (see Appendix B for
a technical discussion of the eye’s sensitivity). The amount of energy per second
emitted, weighted by the (daytime) sensitivity of the human eye at different
wavelengths, is known as luminous flux and is measured in lumens.

Another commonly used measure of the intrinsic brightness of a light source is the
luminous intensity. This is defined as the luminous flux emitted per unit solid angle
in a given direction. Solid angle is a measure of angular area, measured in
steradians. The solid angle of the full surface of a sphere is 4m steradians (thus 1
steradian is approximately 3283 square degrees).

For an isotropic light source (i.e. one that emits light equally in all directions) the
luminous intensity is simply the luminous flux scaled down by the factor of 4m. If a
light emits anisotropically (i.e. different amounts of light in different directions)
then the luminous intensity will vary with direction.

Luminous intensity is measured in candelas. Aviation warning light regulations are
expressed in terms of candela requirements.

More distant light sources appear fainter, because the light emission spreads out
over a larger area. The observability of light depends upon the illuminance of the
light, which measures the luminous intensity of light that passes through a unit
area of surface at that distance. [lluminance is measured in lumens per square metre
(also known as lux). It is the illuminance of the light that determines how bright it
appears to the observer.

For perfect transmission of light (i.e. no light absorbed or scattered by the medium
through which it is passing), the illuminance (I) is related to the luminous intensity
(L) by:

I= Dz
where D is the distance between the light source and the observer in metres.
Figure A1 shows examples of illuminance as a function of distance for lights of 200

and 2000 candela luminous intensities, in the absence of any attenuation effects
(see Appendix C).
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Figure A1: The illuminance of 2000 candela and 200 candela luminous

intensity lights as a function of distance, in the absence of
attenuation (i.e. considering geometric effects only).
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Appendix B: The response of the human eye to light

B.1

B1.1

B1.2

B1.3
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Optical sensors in the eye

The human eye is composed of two different types of optical sensors, known as
cones and rods.

Cones are concentrated in the central portion of the retina, and provide the
sharpest vision. Cones come in three types adapted to detect different wavelengths
of light (approximately, blue, green and red light respectively). The combination of
light detected by these three types of cone cells provides the ability for humans to
discern colour. Cones are adapted to work at high ambient light levels, (above a few
candela/m?), which is known as the photopic regime.

Rods are more distributed around retina. Rods have a much higher sensitivity than
cones, allowing fainter levels of light to be detected. Rods mediate vision in the
scotopic regime, corresponding to ambient light levels below about 0.003
candela/m2. Rods have no colour response, and so in these low light levels the eye
loses the ability to distinguish colour and objects appear grey.

Because rods are spread across the eye, and largely absent from the (cone-
dominated) central region, this gives rise to the well-known effect that in low
ambient light levels, faint light sources appear clearer in peripheral vision than
when looked at directly.

The eye's sensitivity function has been formalised by the International Commission
on [llumination (CIE). In the photopic regime, the widely used standard is the CIE
1978 V(A) function, based on data by Judd (1951) and Vos (1979): this is shown in
Figure B1 and has maximum sensitivity at a wavelength of 555nm (green).

Figure B1 also shows the CIE 1951 V'(A) sensitivity function of the eye in the
scotopic regime, which is based on measurements by Wald (1945) and Crawford
(1949). Here it can be seen that the peak sensitivity is at significantly shorter
wavelength than the photopic curve (507nm), and that the sensitivity at longer
(redder) wavelengths is dramatically lower in the scotopic regime. In particular, at
the wavelength of standard red aviation LEDs (633nm) it is nearly a factor 100
lower.

At intermediate light levels both cones and rods are activated; this is known as
mesopic vision. It is not as sensitive as scotopic vision, but does allow perception of
colour. The eye sensitivity in mesopic vision depends upon the relative stimulation
of the cones and rods. As indicated on Figure B1 there is a gradual change of the
sensitivity function as we move down the mesopic regime. At all points, the
sensitivity to red LEDs will be dominated by whatever component of photopic
vision remains.
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Figure B1: The relative sensitivity of the eye as a function of wavelength, in
the photopic regime (black line; vision mediated by cones, at high light
levels) and the scotopic regime (blue line; vision mediated by rods, at low
light levels). The data are the accepted CIE 1978 and CIE 1951 standard
values (see text for details). At low light levels the eye sensitivity function
shifts towards bluer wavelengths, with significantly lower relative sensitivity
to red light. Also shown in green lines are intermediate stages of mesopic
vision, where both cones and rods are activated (dotted, dashed and dot-
dashed lines show respectively a 75%-25% split, a 50%-50% split, and a
25%-75% split between photopic and scotopic vision).

The conversion of radiant flux to luminous flux is normally derived by weighting
the radiant flux by the photopic sensitivity function. Thus, in the photopic regime,
a light of given luminous intensity viewed from a given distance will appear to
deliver the same illuminance irrespective of its colour: in other words, from a given
distance, a blue light and a red light emitting the same candela of light would
appear equally bright.

However, if the light level is sufficiently low that the eye enters the mesopic or
scotopic regime, then the shift of the eye's sensitivity function towards shorter
wavelengths would result in a redder light appearing fainter than a bluer one.

Eye detection thresholds

Studies of the detection threshold of the eye (that is, the faintest detectable
illuminance for a single fixed light) have a long history; for example, it is of wide
interest in astronomy to understand the faintest star visible under different light
pollution conditions, and that analysis is directly relevant here.

The most authoritative and extensive data samples were taken by Blackwell
(1946), supplemented by the work of Knoll et al. (1946), who studied the
detectability of point sources of light by the eye in different ambient lighting
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conditions. Specifically, they considered background illumination levels (B), and
tested the ability of observers to detect point source lights of incremental
illuminance (AI) above this background. The primary results are shown in Figure
B2 and have largely been supported by later studies.

Eye minimum threshold
10°%¢ | i v " T
Scotopic

Mesopic Photopic

10° L

10°1

10°,

107 3

10°

Point Source llluminance (lumens per m?)

10°f

1 i " " 1 " 1
10" 10 10° 10* 10*
Background light level (candela per m?)

Figure B2: The minimum point source illuminance, which is detectable by
the eye, as a function of the background ambient light level. Plotted data
points are from Knoll et al. (1946), and the fitting function comes from
Crumey (2014).

There have been many attempts to provide functional fits to these data. The best of
these consider separate functional forms in the photopic and scotopic regimes, as
it is clear from Figure B2 that the detectability of light is non-linear due to the
changes between the different vision regimes. The fit shown in Figure B2 comes
from Crumey (2014), and is the one adopted for the current analysis.

These results are based on a white light source (i.e. one that emits across a very
wide range of wavelengths); the colour temperature of the white light (that is, the
exact distribution of radiant flux across wavelength) will have an effect on the
derived threshold in the mesopic and scotopic regime, but this will typically be well
below a factor of 2.

Note that these data are based on the average results from young adults (less than
30 years old) in fully dark-adapted conditions. Those who have not taken the time
to dark-adapt their eye in low lighting conditions, will have significantly higher
detectable limits.
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Dark adaptation is a relatively slow process associated with chemical changes in
the eye. Dark adaptation of the cones to lower light levels takes between 5 and 10
minutes. Rods are nearly fully activated after about 30 minutes, although the
sensitivity of rods to low light levels continues to improve marginally even after
hours of darkness. Even a short exposure to bright light resets this process. An
observer in a partially lit environment (e.g. street lighting), such as would be found
from many of the representative viewpoints for the Y Bryn wind farm, never
becomes fully dark adapted.

Older people typically take longer to dark-adapt, and generally have significantly
higher detectable limits. Blackwell & Blackwell (1971) estimate a factor
approximately 3 higher threshold on average at age 65.

Ambient background lighting levels and limiting sensitivities

Figure B2 indicates that the detectable limit of light depends strongly on the
background ambient light level. This can vary considerably, depending on location
and on moon phase.

In a street-lit area, the ambient light level is about 10 candela/m?. From Figure B2,
this gives a faintest detectable illuminance of a (white) point-source light of around
5x107 lumens/m2. To put this value into context, this is about the same apparent
brightness as typical bright stars in the night sky, such as the main stars in the
constellation of Orion, or of a car brake light seen from a distance of about 10 km.

The darkest night-time conditions are found for a new moon, and away from any
source of light pollution. For this, the ambient light level due to starlight from all of
the stars in the sky is around 2x10-4 candela/m? The corresponding faintest
detectable illuminance is around 6x10-° lumens/m?2.

Falchi et al. (2016) studied the sky brightness as a function of location in Europe;
their data indicate that the background light level away from towns in the region
of the Y Bryn Wind Farm is a factor of at least 3 times higher than the dark sky
background. Cinzano et al. (2001) found a similar result for the increased sky
brightness due to airglow. Their limiting brightness in that region of Wales
corresponds to an illuminance of around 2x10-8 lumens/m?2. This value provides a
more realistic estimate of the limit of the detectability of a white light source in
optimal new moon conditions.

For red LED aviation lighting at 633nm, the sensitivity of rods is a factor
approximately 100 below that of the cones (see Figure B1). Thus, if the ambient
light level were to be sufficiently low as to be fully in the scotopic regime, then faint
red lights become largely undetectable. The bottom of the mesopic regime occurs
at an illuminance of around 2x10-% lumens/m?, and so this also represents a
realistic detectable limit for faint red lights.
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Appendix C: Attenuation of light

C.1 Overview

Cl1

G122

C1.3

Cl4

C1.5

Cl.6

C1.7

Light is attenuated by scattering and absorption processes as it travels through the
atmosphere. The attenuation is described by the optical depth of the attenuating
medium, T, such that the un-attenuated fraction of light (f) is given by:

f =exp(-7)

where exp is the exponential function.

The optical depth depends upon the amount of attenuating material that the light
passes through. This can be written as

=0 [ndl

where o is the cross-section of the absorber or scatterer, n is the number density
of the scatters, and the integral over dl is an integral along the path from the source
to the observer.

In the case of light travelling horizontally through the atmosphere near the surface
of the Earth, the number density of scatterers can be estimated to be constant along
the line of sight, and so the optical depth scales proportionally to the distance (D).
This can be written as
= % (i7m)
e 1km

where Ty is the optical depth for a characteristic distance of 1km.

The value of to depends on the properties of the atmosphere, and also depends on
the wavelength of the light that is being observed.

The value of 1o is also dependent upon altitude, since the density of scatterers
depends upon altitude.

If the observer and the light source are at different altitudes then a full integral of
the equation in C1.2 is formally required, rather than the simplification in C1.3.
However, differences in calculated illuminance are small. Furthermore, where
different altitudes are involved, the suppression of the beam of the aviation light
away from the horizontal plane has a far more significant effect on the resultant
illuminance of the light, meaning that a more detailed calculation is unwarranted.

Atmospheric optical depth has been widely studied, by measuring the attenuation
of light as it passes vertically through the atmosphere from the edge of space to the
surface of the planet (i.e. the attenuation of incoming light from the Sun or stars, or
equivalently of out-going light from Earth as measured by satellites).
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C1.8 The attenuation is made up of two! primary components. These are: (i) Rayleigh
scattering by air molecules; and (ii) scattering and absorption by microscopic solid
or liquid particles suspended in the atmosphere (aerosols). These are discussed in
the next two sections.

C.2 Rayleigh scattering

C2.1 Scattering by particles whose size is much smaller than the wavelength of the light,
such as air molecules in the atmosphere, is known as Rayleigh scattering. Rayleigh
scattering has a characteristic wavelength dependence as roughly

FiEAs

where A is the wavelength of the light (e.g. Penndorf 1957). Thus, bluer
wavelengths are more strongly scattered (this is why the sky appears blue).

C2.2 The total optical depth for Rayleigh scattering vertically through the atmosphere
has been well-established. It is given by (e.g. Hayes & Latham 1975; Buton et al.
2013):

-4
) e(~1/ho)

TRrayleigh,atmos =~ 0.14 (500 nm

where the numerical value corresponds to a wavelength A of 500nm (5x107m)
which is appropriate for white light detected by the eye at low light levels (see
Appendix B). In this equation, h is the height of the observer above sea-level, and
hg is the scale-height of the atmosphere, set by the rate at which atmospheric
pressure falls off with altitude.

C2.3 The atmospheric scale-height depends upon temperature, but for a temperature of
280K (around 7°C) it is typically ho ~ 8km.

C2.4 Optical depth is proportional to the number of scattering molecules, and therefore
to the density of the air. Atmospheric density (p) largely follows pressure (apart
from small effects of temperature variations with altitude) in falling off
exponentially with altitude, p o exp (-h/ho). Since

J, ew ()=
expl\—| =
» p h() 0

the optical depth of the atmosphere, viewed vertically to space from sea level, is
equivalent to looking through a distance ho of atmosphere horizontally at sea-level.

C2.5 Given the large scale-height of the atmosphere, the density at an altitude of 450m
above sea-level (the average hub altitude of the turbines in the Y Bryn Wind Farm)
is around 95% of that at sea-level. Thus, when looking horizontally at any altitude
close to the Earth’s surface, the optical depth due to Rayleigh scattering can be

' A third component of atmospheric attenuation, due to Ozone, is small (Tozone = 0.016 along a vertical path
from Earth to space) and in any case it can be ignored for the current analysis of horizontal attenuation near
the Earth's surface, as the ozone is located at high altitude.
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treated as a constant, depending only on the distance (D) between the light source
and the observer,
D x §™
Trayteign ~ 014 3= (500 nm)
Thus the optical depth produced by air molecules in 1 km of atmosphere close to
sea level is

1 =
To,Rayleigh ~ 0.018 (500 nm)

Scattering by aerosols

In addition to the normal molecular composition of air, air can contain additional
components which restrict the passage of light. Common examples include dust
and pollen, or man-made pollutants such as smoke or vehicle emissions. In
maritime environments, sea salt is prevalent. Another common aerosol is liquid
water droplets suspended in the air, as is the case for cloud or fog.

It is common experience that under foggy conditions lights are visible for
considerably shorter distances. For other aerosols, at typically much lower
concentrations, the effect is less stark than for fog, but these still attenuate light,
through scattering processes.

For most aerosols the dominant scattering process is known as Mie scattering. The
wavelength dependence of Mie scattering depends upon the nature of the
scattering aerosol. Mie scattering is often expressed as a power law,

T XA™®

where a is known as the Angstrom exponent. Broadly speaking, the smaller the
particle, the larger the value of a. For very small particles, Mie scattering tends
towards Rayleigh scattering (a ~ 4). For large particles such as water droplets,
which are very much larger than the wavelength of the light, the scattering become
geometric, with no wavelength dependence (a = 0).

Since for typical aerosols a is significantly below 4, the importance of Mie
scattering compared to Rayleigh scattering increases for redder light. Mie
scattering also differs from Rayleigh scattering in its directionality: Mie scattering
tends to deflect light by relatively small angles.

To model the attenuation due to aerosols, both the Angstrom exponent and the
density of aerosols are required. Like Rayleigh Scattering, the aerosol optical depth
is generally measured along a vertical path between the surface of the Earth and
space, either by ground-based instruments such as a LIDAR (Light Detection and
Ranging) or from space, for example by MODIS (the Moderate Resolution Imaging
Spectroradiometer) on NASA's Terra satellite. The total optical depth for aerosol
scattering vertically through the atmosphere can be written as

Y Bryn Wind Farm 1
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1 -a
~ (=h/haerosol)
T aerosol,atmos ~ AO (500 nm) e /Maerosol

where Ay is the aerosol optical depth from sea-level to space at 500 nm, h is the
height of the observer above sea-level, and heerosot is the scale-height of aerosols in
the atmosphere.

C3.6 The scale-height of aerosols is significantly smaller than that of the molecular
content of the atmosphere. The precise value depends upon local conditions - both
topology and weather. Hayes & Latham (1975) draw on data from many sets of
measurements and argue for a typical scale-height of 1.5 km, while noting that it
can vary by a factor of two from day to day. This value is widely adopted by many
researchers. Matthias et al. (2004) analyse a significant dataset obtained from the
European Aerosol Research Lidar Network in Aberystwyth and derive a typical
scale height of 1.2km, again with significant variations. Other UK locations can be
expected to be similar. In this report, a conservative value of hgerosor =1.5km is
adopted.

C3.7 The aerosol optical depth is found to vary considerably with location on the Earth,
being particularly high in polluted areas. In any given location, it also varies
significantly with time.

C3.8 Estellés etal. (2002) measured Ag over an 8-year period at a coastal location of the
UK (Plymouth) and determined that it varied around a mean of 0.18 (median 0.19),
with an (asymmetric) standard deviation of 0.08. The lowest observed value of the
observed aerosol optical depth over this period was about 0.08. Matthias et al.
(2004) found a median Ap of 0.14 (after converting their data from 350 to 500nm),
with a lower limit of around 0.06. Data available from the Aerosol Robotic Network
(AERONET; see https://aeronet.gsfc.nasa.gov) suggests a median Ag of 0.11 for
Exeter and 0.12 for Rhyl, which span the location of the Y Bryn wind farm.

C3.9 The proposed Y Bryn Wind Farm is located relatively close to numerous sources of
man-made pollutants (such as the M4 motorway and Port Talbot steelworks), and
so hence the aerosol density might be expected to be moderately high (see National
Atmospheric Emissions Inventory; https://naei.beis.gov.uk/emissionsapp/). For
the analysis in this report, the effect of a range of different Ag values from 0.06 to
0.16 is considered. This is a conservative approach: if the value of Ao is higher then
at larger distances the aviation lighting will appear slightly fainter than the values
calculated

C3.10 Observed values of the Angstrém exponent are typically in the range 0 to 1.5 (see
discussion in Hayes & Latham 1975). Smirnov et al. (2002) argue that the exponent
in maritime environments is «=0.3-0.7, while Estellés et al. (2012) found «
=1.03+0.21 for their data taken at Plymouth. The Exeter and Rhyl AERONET data
also both find a median a = 1.0. Larger values of a lead to lower values of
attenuation for red lights, and so here a conservative value of a=1.2 is adopted. It
should be stressed that the adoption of other reasonable values of a would not have
a significant influence on the results (the effect of varying « is smaller than the
effect of the range of A values considered above).
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As for Rayleigh scattering (C2.4), the aerosol optical depth as viewed vertically to
space from sea level, is equivalent to looking through a distance of hgerosor Of
atmosphere horizontally at sea-level.

Unlike Rayleigh scattering, the aerosol scale-height is low, and so the altitude above
sea-level needs to be taken into account when considering the attenuation. For an
altitude of 450m, and a scale-height of 1.5km, the aerosol density is around 74% of
that at sea-level.

Thus, following the arguments in C2.5, when looking horizontally at an altitude h,
the optical depth due to aerosol scattering depends on the distance (D) between
the light source and the observer as

-a

D/ A —h
Taerosot = Ao 7 (500 nm) - (h_o)

Thus for typical conditions, using our best estimate parameters and assuming
450m altitude, we find an optical depth for 1 km distances of

-1.2

To,aerosol = 1003 to 008] (500 nm)

where the term in square brackets represents the range, due to the range of values
to be adopted for Ao.

Resultant total attenuation under typical conditions

Combining the optical depth for Rayleigh scattering with that from aerosols gives
the total optical depth:

T = Tgayleigh T Taerosol

At distance D, this is thus:

2 -4 7] ~hE D
G (0.017(500 nm) + [0.03 to 0.08] (soo nm) )(_1km)

From C1.1, the un-attenuated fraction of light is then f = exp(-1). Figure C1 shows
this attenuation both for white light (500nm) and for red light (633nm). The solid
and dashed lines show, respectively, the fractions of remaining light given by the
equation in C4.2, for the upper and lower ends of the range of A values. The dotted
lines show the contribution from Rayleigh scattering only.

It can be seen that atmospheric attenuation has a significant effect, reducing light
levels by factor of approximately 2 at 10km distance (depending on colour) in
poorer aerosol conditions, with shorter (bluer) wavelengths of light being more
strongly attenuated than longer (redder) wavelengths.
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Figure C1: The attenuation of light as it passes horizontally through the
atmosphere at an altitude of 450m. Results are shown for both white light
(500nm) and red light (633nm). The dotted lines show the contribution from
Rayleigh scattering by air molecules, in the absence of aerosols. The dashed
and solid lines include aerosol attenuation under a range of realistic ‘clear
sky’ condition. It can be seen that atmospheric attenuation has a significant
effect, particularly at larger distances. There is a dependence on colour, with
redder light being less strongly attenuated.

Combining this atmospheric attenuation with the geometric dilation of light
discussed in Appendix A (Figure A1) then allows the total illuminance of a light as
a function of distance to be derived, by multiplying the geometically-calculated
illuminance by the un-attenuated fraction. This is shown for a 200 candela light in
Figure C2.

Figure C2 also compares the derived illuminance against other objects in the night
sky, in particular the brightest star in the northern hemisphere, and typical bright
stars in the constellation of Orion. It can be seen that at a distance of around 10km,
the illuminance of a 200 candela red light is comparable to those of bright stars in
the night sky.

Figure C2 further shows that the choice of aerosol attenuation factor makes little
qualitative difference to the perceived brightness of the lights, at least out to
distances of 10km.

Reduction of illuminance of aviation lighting below the horizontal plane

Itis important to note that the calculations of Figure C2 assume the quoted candela
value for the lights. Turbine lighting is highly directional, with the CAA candela
requirements relating to the horizontal plane. At angles well below the horizontal
plane, the luminous intensity of the aviation lighting is strongly suppressed,
resulting in significantly lower illuminance. This will be relevant both for observers
close to the turbines (who will typically be viewing them from below) and for
population centres located at lower altitude.
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Figure C2: The illuminance of a single 200 candela red light (633nm) as a
function of distance, viewed horizontally at an altitude of 450m. The results
are shown considering the upper (solid line) and lower (dashed line) end of
the realistic range of aerosol optical depth for typical clear conditions. For
comparison, the illuminance provided by the brightest star in the northern
sky is shown, along with those of typical bright stars such as those in the
constellation of Orion. The latter also represent the approximate visual limit
of the eye from street-lit areas (see Appendix B). Also indicated is the
approximate visible limit to red light under perfect conditions (away from
street lighting and other light pollution; new moon; dark-adapted eyes).

To illustrate this effect, Figure 2 in the main report shows the vertical distribution
of light using the technical specifications of a 2000 candela or 200 candela aviation
LED currently available on the market, supplied by Contarnax Europe Ltd (CEL).
This shows the strong suppression below the horizontal plane.

If an aviation light is installed at a hub height of around 120m (the lowest turbines
being considered for Y Bryn) then an observer at a distance of 2.3 km, at the same
altitude as the base of the wind turbine, will be at an angle of -3 degrees relative to
the light’s horizontal plane. For an aviation LED with CEL’s specifications, this
corresponds to a factor 10 suppression in candela rating, thus effectively
converting a 200 candela light into a 20 candela light. At 4.6km the observer will
be at an angle of -1.5 degrees, with about a factor of 3 suppression of light. Where
the observer is on lower ground than the turbines, or turbines are even taller, these
suppression factors will be even greater.

Visibility

An important factor for aviation lighting on wind turbines is the visibility.
According to The Air Navigation Order regulations (Article 222) and Civil Aviation
Authority CAP764 guidance, when the visibility is better than 5km the luminous
intensity of the aviation warning lights may be reduced from 2000 to 200 candela.
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Visibility relates to the attenuation of light. It is defined by the World
Meteorological Organisation as the distance at which the intrinsic brightness of a
light is reduced to 5% of its initial value due to light attenuation (i.e. excluding the
1/D?% geometric dilution discussed in Appendix A). It is usually defined at 550nm.

Visibility and optical depth are directly related. At the 5% visibility threshold,
exp(—1) = 0.05.

This corresponds to t=3.0.

As discussed in C2.5, the contribution of Rayleigh scattering at 550nm to the optical
depth at a distance of 5km is only Trayeigh = 0.06, and thus aerosol scattering
completely dominates the opacity in poor visibility conditions.

In such poor visibility conditions, the opacity is generally associated with larger
particles such as liquid water droplets (cloud or fog), and hence a lower value of
the Angstrom exponent is appropriate. Here a value of a=0.6 is assumed, but again
the results are not critically dependent upon the choice. For a=0.6, the opacity at
633nm at the visibility threshold is T = 2.6 at 5km, corresponding to an optical
depth per km of o = 0.52.

In such poor visibility conditions, a 2000 candela light is required. Figure C3 shows
the illuminance of such a light as a function of distance, accounting for atmospheric
attenuation at the threshold value. This represents a worst-case scenario for 2000
candela lighting: in better conditions the luminous intensity of the lighting can be
reduced, while in poorer conditions the atmospheric attenuation effects will be
increased.

Red light; poor visibility

; v
2000 Candela; poor visibility

100
|
107 |

10% -
Brightest star in sky

Stars In Orion X

(faintest light from streetlit area)

(Photoplic) llluminance (lumens per m?)

0 5 10 15 20 25
Distance (km)

Figure C3: The illuminance of a 2000 candela light as a function of distance,
as observed when the visibility conditions for the wind farm are at the
threshold limit for requirement of such lights (visibility = 5%). This is
compared against the illuminance provided by bright stars in the night sky.
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Figure C3 shows that, beyond about 5km from the wind turbine, the illuminance of
this light drops below that of the brightest stars in the night sky.

Zhang et al. (2020) give an overview of different techniques for measuring
visibility. As locally-derived data are not available for the distribution of visibilities
on the proposed Y Bryn Wind Farm site, an estimate can be made using the public
data on visibility measurements available in other locations around Wales.

Data on visibilities published by the Met Office for Cardiff Airport (about 33km
from the Y Bryn Wind Farm) is shown in the upper panel of Figure C4. This shows
that visibility drops below 5km for about 10% of the time (average across the year).
Similar data from other nearly airports provide similar poor visibility fractions. It
should be noted that these airports tend to be located closer to large population
centres, where man-made pollutants will be higher.
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Figure C4: Top: the distribution of visibilities measured at the St Athan
meteorological station over the past two decades (data from the MIDAS
Open database). Bottom: the published visibility chart for Cardiff Airport
(credit: Met Office).
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A dataset is available from the Met Office station in St Athan, 28km from the Y Bryn
Wind Farm, that stretches back more the 2 decades (available through the MIDAS
Open database). The visibility distribution for St Athan is shown in the lower panel
of Figure C4. Based on these data, the visibility at St Athan drops below 5km for
9.5% of the time.

St Athan and Cardiff Airport are both subject to broadly the same weather
conditions and prevailing wind direction as Y Bryn. They are, however, both
located close to sea level, and may be more affected by coastal fog than more inland
sites. Furthermore, aerosol densities decrease with increasing altitude. On the
other hand, higher altitude sites like the Y Bryn Wind Farm are more likely to be
affected by cloud or hill mist. The balance between these two effects cannot be
determined without on-site visibility data, but it is likely that the Y Bryn Wind Farm
will be affected by poor visibility for about 10% of the time.
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Rafe Osborne

Subject: RE: Y Bryn Wind Farm - Aviation Lighting scheme, VPs and ZTVs NRW:01273097

From: SW Planning < -

Sent: 25 April 2022 10:51

To: Rafe Osborne <

Subject: Y Bryn Wind Farm - Aviation Lighting scheme, VPs and ZTVs NRW:01273097
Dear Rafe,

My colleague Hannah Roberts who you have been dealing with regarding this case has left the Planning
Team for a six month assignment to another job. | will be leading on this case in Hannah's absence.

Thank you for providing us with a copy of the Report on Light Propagation from the Aviation Warning Lights
on the Y Bryn Wind Farm. | sent it to our Landscape Team for comments they have advised that the
technical document would be assisted by illustrative examples of similar lighting effects from existing wind
farms, if this were possible.

| hope this information is helpful.

Please don't hesitate to contact me if you have any further queries.
Kind regards,

Lisa

Lisa Jones
Ymgynghorydd Cynllunio Datblygu/ Development Planning Advisor
Cyfoeth Naturiol Cymru / Natural Resources Wales

In light of recent events, | am currently working from home and as such not contactable on the
phone. If you need to get in touch, please email me and | will respond as quickly as possible.

Yn falch o arwain y ffordd at ddyfodol gwell i Gymru trwy reoli’r amgylchedd ac adnoddau naturiol
yn gynaliadwy.

Proud to be leading the way to a better future for Wales by managing the environment and natural
resources sustainably.

cyfoethnaturiol.cymru / naturalresources.wales

Twitter | Facebook | LinkedIn | Instagram

Croesewir gohebiaeth yn Gymraeg a byddwn yn ymateb yn Gymraeg, heb i hynny arwain at oedi.
Correspondence in Welsh is welcomed, and we will respond in Welsh without it leading to a delay.
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