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Response to South Ayrshire Council Objection 
 
1.0 Introduction 

1. URS Infrastructure & Environment Limited (URS) has been instructed by 
ScottishPower Renewables (UK) Limited (SPR) to respond to an objection raised by 
South Ayrshire Council (SAC) to an application for consent under Section 36 of the 
Electricity Act for the construction and operation of a windfarm at Dersalloch Hill, 
South Ayrshire (Dersalloch Windfarm). 

2. The purpose of this document is to assist SAC’s understanding of the potential 
environmental effects of Dersalloch Windfarm in respect of the specific objections 
raised by SAC.  The detail provided in this document provides further explanation and 
demonstrates the validity of the conclusions of the Dersalloch Windfarm 2012 
Environmental Statement Addendum (2012 ES Addendum) in relation to the SAC 
objections. 

3. This report provides clarification of and does not alter the conclusions on the 
significant effects of the Dersalloch Windfarm 2012 Environmental Statement 
Addendum (2012 ES Addendum). 

4. The 2012 ES Addendum recognises the potential for effects on the night sky and 
stargazing, including effects from lighting.  This is addressed in paragraph 172 from 
Chapter 6: Landscape and Visual, where the assessment notes that during the 
operational phase of Dersalloch Windfarm, both the Windfarm and the new Access 
Route “will not emit light.  Accordingly, there will be no effect on Dark Skies as a result 
of the Development.”  For avoidance of doubt, this statement relates to the visible 
spectrum and is therefore consistent with the statement in paragraph 47 from Chapter 
4 of the 2012 ES Addendum whereby it notes “Infrared lights may be required on 
turbines by the Ministry of Defence (MoD) in line with current policy”.  

5. SAC is invited to consider the detail provided in this report and to provide a written 
request for any further clarification required in order to re-consider the terms of the 
objection. In the event that no further information is required SAC is accordingly 
invited to withdraw the objection.  

1.1 Background 

6. SPR and their appointed consultants have been in dialogue with SAC from the 
inception stages of the project and have sought SAC’s views on the Environmental 
Impact Assessment process, including consultation on the scope of the assessments 
undertaken.  

7. In April 2005, SPR submitted an application for consent to the Scottish Government 
under Section 36 of the Electricity Act 1989 for the construction and operation of a 
windfarm at Dersalloch Hill, South Ayrshire. An environmental statement – the 
Dersalloch Windfarm Environmental Statement (the 2005 Dersalloch ES) – was 
submitted in support of this application; 

8. Following submission of the Section 36 Application, SPR revised the design of the 
Development in response to statutory consultation feedback on the 2005 Dersalloch 
ES.  In response to this feedback and recognising consultee acknowledgment that 
modification to the design and some additional information in relation to the 
environmental baseline of the site could address the consultation comments, SPR 
revised the design of the windfarm.   Consequently, SPR submitted an ES Addendum 
to the Scottish Government in November 2006 (the 2006 ES Addendum).  The 2006 
ES Addendum provided information for consultees and for the public, advising how 
the Development had changed since the application was made in 2005 and 
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illustrating, as appropriate, how these changes affected the environmental parameters 
considered as part of the EIA process. 

9. Following the submission of the 2006 ES Addendum further discussions were held 
with a number of consultees in relation to comments on the proposed Dersalloch 
Windfarn as expressed in their responses to the 2006 ES Addendum.   In addition to 
considering the comments received from consultees, the windfarm layout was also 
refined in response to recent progress in best practice and to update information in 
light of new receptors and cumulative effects.  Consequently, the 2012 ES Addendum 
was produced to provide an update to the 2005 Dersalloch ES and 2006 ES 
Addendum.  The design changes are presented and discussed in the 2012 ES 
Addendum, and the effects of these design changes are assessed where necessary. 
The design changes are fully identified within Chapter 4:  Revised Project Description 
of the 2012 ES Addendum which then goes on to clarify where these changes have a 
material effect on the original assessments and presents revised assessments where 
necessary. 

10. When the original Dersalloch Windfarm application was submitted, in 2005, the 
designation of any of the surrounding area for astronomy and night sky viewing did not 
feature in the policies and strategic economic objectives for the region.  Since this 
time, the rise of astronomy tourism has been gradually more recognised in local policy 
and strategy.  As a result, the 2012 ES Addendum recognised emerging policy on this 
topic. 

11. SAC submitted its objection to the Scottish Government Energy Consents Unit by 
letter dated 8th October 2012.  The terms of the letter of objection reflect the decision 
taken by the Council's Regulatory Panel at its meeting on 4th October 2012, where it 
was agreed: 

 That this Council submit to Scottish Government an objection to the above Section 
36 Addendum on the basis that there was insufficient information within the 
Addendum Environmental Statement to evidence that the proposed amended wind 
turbines and any future lighting systems, including infra-red or indeed other lighting 
effects, would not have a detrimental impact on the integrity of the Galloway Forest 
Dark Sky Park and the Scottish Dark Sky Observatory; 

 That the proposed South Ayrshire Council local development plan policy on the 
Galloway Forest Dark Sky presumes against development proposals that produce 
unacceptable levels of lighting and affect the "Dark Sky" status of the park; 

 That without evidence to prove that any future lighting systems would not affect 
the Dark Sky status, this proposal was potentially contrary to this Policy; and 

 That the Council should further submit to the Scottish Government an objection to 
the above Section 36 Addendum on the basis that there was also insufficient 
information within the Environmental Statement on the contribution to the Scottish 
Dark Sky Observatory would make on the local tourist based economy and the 
adverse impact the proposal could have on it and on the Galloway Forest Dark 
Sky Park. 

12. The following sections of this report take these points and presents clarification of the 
potential effects and conclusions presented in the 2012 ES Addendum.  The report is 
also supported by detailed discussion in the following technical appendices: 
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 Technical Appendix A - The Impact of Infrared Military Aviation Lights at 
Dersalloch Windfarm on Galloway Dark Sky Park:  a paper presenting the 
technical background to the concluded effects of the proposed infrared aviation 
lighting on the night sky and the amenity for amateur astronomy around Dersalloch 
Windfarm. Discussion on infrared lights in this report refers to the emissions from 
these lights rather than their physical structure; and 

 Technical Appendix B - The effect of Dersalloch Wind Farm on tourism and the 
Galloway Forest Dark Skies Park and Scottish Dark Skies Observatory at 
Craigengillan Estate:  a paper summarising the potential effects of Dersalloch 
Windfarm (and in particular the infrared LED aviation lights proposed to be fitted to 
13 wind turbines within Dersalloch Windfarm) on visitors (particularly astronomy 
tourists) and tourism more generally. 

2.0 Response 

2.1 Effects of infrared aviation lighting on the Dark Sky Park 

13. The Galloway Forest Dark Skies Park (GFDSP) was designated as a Dark Sky Park 
by the International Dark Skies Association (IDA) on 16th November 2009 for an initial 
area wholly within the Galloway Forest Park. The boundary was subsequently 
extended to land to the north and east of the initial boundary, including an area 
outside Galloway Forest Park on the 5th October 2012. This extension includes the 
new Scottish Dark Sky Observatory (SDSO) on the privately owned Craigengillan 
Estate (Figure 1).  The 2009 Forestry Commission Scotland (FCS) Galloway Forest 
District Dark Sky Park application to the IDA (Ref 1) includes a Galloway Forest Park 
Dark Sky Preservation Lighting Plan which contains guidance on external lighting 
within the Dark Sky Park.  

14. In a response to the Section 36 application and the 2012 ES Addendum (dated 8th 
November 2012), the MoD, whilst confirming they had no objection to Dersalloch 
Windfarm, requested that 13 turbines within Dersalloch Windfarm be fitted with either 
25 candela or infrared LED aviation lights. SPR is committed to installing infrared LED 
aviation lights.  Infrared LED aviation lights are designed to be visible to military pilots 
with night vision equipment, but are completely invisible to the naked eye. Light that 
emits wholly outside the normal visible range is not specifically covered under the IDA 
guidelines.  SPR has therefore commissioned a review of the potential effects of 
infrared LED aviation lighting on the night sky above the GFDSP to further assist 
understanding of this issue.  The conclusions of the review are presented in Technical 
Appendix A of this report and are summarised below: 

 The infrared LED aviation lights to be fitted to 13 of the 23 turbines on Dersalloch 
Windfarm will not be visible to the naked eye as the infrared wavelength is beyond 
detection by humans, whether unaided or through a telescope.  Figure 2 illustrates 
the location of the turbines to be fitted with the infrared LED aviation lights; 

 The Gold Tier status of Dark Sky Parks is not affected by light emission outwith 
the visible spectrum;  Infrared light (which emits outwith the normal visible range) 
has no effect on the designation; 

 Guidelines from the IDA for lighting within Dark Sky Parks suggest the use of 
infrared lighting for security purposes where normal visible lighting is inappropriate. 
The Galloway Forest Park “Dark Sky Friendly Lighting Guide”, prepared by FCS 
and Dumfries & Galloway Council, (Ref 2) concurs with this; 

 The infrared LED aviation lights could potentially be visible when looking directly at 
the lights through a telescope with a Charge Coupled Device detector or infrared 
capable cameras especially modified for astrophotography; 
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 It is unlikely that cameras being used for astrophotography from the GFDSP would 
be pointed so close to the horizon during normal operation as to bring Dersalloch 
Windfarm into view;  

 There will be no direct line of sight between any of the ten FCS identified locations 
for viewing the night sky from the GFDSP (see Figure 1) and the Dersalloch 
infrared LED aviation lights; and  

 A further cause of light pollution comes from diffuse and scattered light (visible and 
infrared) rather than from seeing a light source directly. This can create a diffuse 
glow in the atmosphere above the horizon.  The marked observing sites in the 
Galloway Dark Sky Forest Park are completely shielded from the Dersalloch 
Windfarm infrared LED aviation lights by surrounding hills, so no direct light will be 
visible from them. The diffuse infrared light is dominated by the existing emission 
from surrounding towns, so the Dersalloch Windfarm infrared LED aviation lights 
will not affect this. 

15. The report therefore concludes that the proposed infrared LED aviation lights will have 
no significant effect on the GFSDP for any user, nor will it affect the Gold Tier status of 
GFDSP.  

2.2 Effects of infrared lighting on the Scottish Dark Sky Observatory 

16. The Scottish Dark Sky Observatory (SDSO), on the Craigengillan Estate was officially 
opened on the 5th October 2012 and is therefore currently in its first operating year. 
The Observatory is located approximately 3km south of Dalmellington and around 
3.5km south-east of the eastern boundary of the proposed Development site (Figure 
1). The observatory is open to the public, amateur astronomers, groups and clubs.  

17. The boundary of the GFDSP was extended on 5th October 2012 to include the SDSO. 

18. As discussed above in Section 2.1, 13 turbines within Dersalloch Windfarm are to be 
fitted with infrared LED aviation lights.  These lights are designed to be visible to 
military pilots with night vision equipment, but are completely invisible to the naked 
eye.     The report commissioned by SPR to review the potential effects of infrared 
LED aviation lighting on the night sky above the GFDSP also specifically considers 
the effects of the proposed lighting on the SDSO.  The conclusions of the review are 
presented in Technical Appendix A of this report and are summarised below: 

 The infrared LED aviation lights to be fitted to 13 of the 23 turbines on Dersalloch 
Windfarm will not be visible to the naked eye as the infrared wavelength is beyond 
detection by humans, whether unaided or through a telescope; 

 The closest turbine to the SDSO is 4.6km; 

 Guidelines from the IDA for lighting within Dark Sky Parks suggest the use of 
infrared lighting for security purposes where normal visible lighting is inappropriate. 
The Galloway Forest Park “Dark Sky Friendly Lighting Guide” concurs with this; 

 The infrared LED aviation lights could potentially be visible in the infrared 
spectrum when looking directly at the infrared LED aviation lights through a 
telescope with a Charge Coupled Device detector or infrared capable cameras 
especially modified for astrophotography; 

 It is unlikely that cameras being used for astrophotography from the SDSO would 
be pointed so close to the horizon during normal operation as to bring Dersalloch 
Windfarm into view.  The infrared LED aviation lights would be viewed between 
angles of 0.8 and 1.7 degrees to the horizontal from the permanent observatory 
telescope.  Normal astronomical observations take place above 20 degrees to the 
horizontal because scattering in the atmosphere limits visibility and the air close to 
the horizon is essentially opaque to starlight;  
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 Allowing for the telescope at the SDSO being 8m above the local ground level, the 
infrared LED aviation lights fitted to the turbines will be directly visible from the 
SDSO using a telescope coupled with a CCD detector.   They will lie extremely low 
on the western horizon and will show as point-like sources on the horizon when 
viewing in the infrared but will only be visible if an infrared device is pointed directly 
at the infrared LED aviation lights on the horizon. The same would be true for any 
lights with direct line of sight from the settlement of Dalmellington and its 
surroundings (e.g., car headlights on the public access road to Loch Doon, which 
would be far brighter than the infrared LED aviation lights at infrared wavelengths); 

 A further potential cause of light pollution comes from diffuse and scattered light 
rather than from seeing a light source directly. This can create a diffuse glow in the 
atmosphere well above the horizon around the direction of the light source.   The 
calculated diffuse light effect (including the minimum distance of 4.6km to the 
nearest turbine to the SDSO) lies below the natural night sky background by more 
than a factor of 100. Therefore, from the SDSO there is no diffuse scattered 
infrared light visible from the infrared LED aviation lights in any spectrum; 

 At the SDSO the brightest diffuse glow in the night sky, at all wavelengths, will be 
from the towns of Ayr, Cumnock/New Cumnock and Kilmarnock; and 

 The sky to the south, above the GFDSP and looking away from the built-up areas 
to the north, will be entirely unaffected by the Dersalloch infrared LED aviation 
lights. 

19. The report therefore concludes that visitors to the SDSO at Craigengillan will not be 
able to see the infrared LED aviation lights with their own eyes, but these may be 
detected using a suitable infrared capable camera or telescope. Even in this case 
however, the infrared LED aviation lights will only be visible low down on the horizon, 
when looking directly towards Dersalloch Windfarm itself in the infrared. No significant 
astronomy is ever carried out close to the horizon because of atmospheric opacity. 
Furthermore, Dersalloch Windfarm lies to the west northwest of the SDSO, in a 
different direction from the dark skies of the GFDSP. The infrared LED aviation lights 
will not be bright enough to have any impact on observations when looking elsewhere 
in the night sky.   The effects of the infrared LED aviation lights on the SDSO are 
therefore concluded as negligible. 

2.3 Tourism Effects on the Dark Sky Park 

20. The Galloway Forest Dark Skies Park (GFDSP) was designated as a Dark Sky Park 
by the International Dark Skies Association (IDA) on 16th November 2009 for an initial 
area wholly within the Forest Park. The boundary was subsequently extended to land 
to the north and east of the initial boundary, including an area outside Galloway Forest 
Park on the 5th October 2012. This extension includes the new Scottish Dark Sky 
Observatory (SDSO) on the privately owned Craigengillan Estate.  SAC supports 
tourism as an important industry sector for its economy and the expansion of tourism 
is the primary objective of the Galloway Forest Park. It is recognised that the GFDSP 
has an important role in this e.g. being an exemplar in innovation and sustainability, 
and contributing to the development and lengthening of the visitor season outside the 
peak summer months. 

21. The 2012 ES Addendum (Chapter 13: Tourism, Recreation, Socio-Economics and 
Land Use) concludes that there would be no significant adverse effect on tourism in 
the area, outlining potential sensitivity to effects on visual amenity as well as other 
“pollution” such as lighting.  This conclusion considered the landscape and visual 
assessment of Dersalloch Windfarm set out in Chapter 6: Landscape and Visual of the 
2012 ES Addendum, including the fact that during the operational phase of Dersalloch 
Windfarm, both the Windfarm and the new Access Route “will not emit light [in the 
visible spectrum].  Accordingly, there will be no effect on Dark Skies as a result of the 
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Development” (paragraph 172 Chapter 6: Landscape and Visual). Considering the 
findings of the review of the potential effects of infrared LED aviation lighting on the 
night sky above the GFDSP (Section 2.1 above) the following discussion presents 
clarification on the predicted tourism effects of the proposed Development on the 
GFDSP.  Further supporting information is also set out in Technical Appendix B. 

2.3.1 Development Construction Phase  

22. The proposed infrared LED aviation lights to be fitted to thirteen of the turbines would 
not be fully operational during Dersalloch Windfarm construction phase when the 
turbines are being assembled and erected on site. Each infrared LED aviation light will 
be switched on as each turbine is erected.  Therefore the effects of infrared lighting 
emissions would be no greater than the effects during the operational phase of 
Dersalloch Windfarm, which is discussed in Section 2.4.2 below.  

23. There would be no effect on the status of the Dark Sky Park from the infrared LED 
aviation lights.  

24. The Dersalloch Windfarm 2012 ES Addendum (section 6.5.9 paragraph 173) states 
that “there may be a requirement for temporary use of spot lighting on the site during 
construction” but that it is anticipated that this will be over short periods of time and 
will adhere to IDA published good lighting guidance where possible whilst meeting 
Heath and Safety requirements. For avoidance of doubt, none of this spot lighting 
would take place within the area of the GFDSP. 

25. The 2012 ES Addendum concluded that, from a Landscape and Visual assessment 
perspective, “it is not considered that likely significant effects would occur” due to the 
distances involved and the temporary nature of the localised lighting.  

2.3.2 Development Operational Phase  

 
26. Once the Dersalloch Windfarm becomes operational, and the infrared LED aviation 

lights fitted to thirteen of the twenty three turbines are fully activated, the following 
tourism impacts on the GFDSP are concluded: 

 GFDSP visitors using the naked eye or a normal viewing device such as a 
telescope to star-gaze will not be able to see the infrared lighting emissions. 
Therefore, for these visitors, the Dersalloch Windfarm infrared lighting will have no 
effect; 

 GFDSP visitors using telescopes fitted with an astronomical CCD detector or a 
modified digital camera capable of detecting infrared light would potentially be able 
to detect the infrared light emissions from the Dersalloch Windfarm infrared LED 
aviation lights – but only low down on the horizon and only when such equipment 
was pointed directly at the Dersalloch Windfarm with a direct line of sight. There 
will be no direct line of sight between any of the ten FCS identified locations for 
viewing the night sky from the GFDSP (see Figure 1) and the Dersalloch infrared 
LED aviation lights.  Whilst the use of such modified equipment by amateur 
astronomers is deemed to be rare, nevertheless, it cannot be assumed that no 
GFDSP visitors would use such modified equipment.  Accordingly, for such 
visitors, pointing their modified equipment at the Dersalloch Windfarm turbines 
could have an effect, although this is predicted to be minor (a slight and highly 
localised effect) and not significant.  As discussed in Sections 2.1 and 2.2 above, it 
is unlikely that visitors to the GFDSP intending to view the night sky would ever 
point viewing equipment so close to the horizon because visibility through the 
atmosphere itself near the horizon is greatly reduced and is essentially opaque to 
starlight; and 
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 Any infrared light visibility associated with the infrared LED aviation lights (see 
Section 2.1) will not be sufficient to detract from the viewing experience of visitors 
to the GFDSP, despite the high sensitivity of these viewers – and would therefore 
not have a significant effect. 

2.3.3 Development Decommissioning Phase 

 
27. The proposed infrared lighting devices to be fitted to thirteen of the Dersalloch 

Windfarm turbines would be switched off during the decommissioning phase when 
each of the turbines will be dismantled and removed off-site. The infrared lighting 
emissions would be similar to the construction phase and have a lesser effect than 
during the operational phase. Accordingly, there would be a negligible effect on the 
GFDSP visitors from infrared lighting during the decommissioning period.  

28. There would be no effect on the status of the Dark Sky Park from the infrared LED 
aviation lights.  

29. Otherwise the Dersalloch Windfarm 2012 ES Addendum indicates that site based 
activities during decommissioning would be similar to those during construction, as set 
out in the 2012 ES Addendum, Sections 4.7 (paragraph 125), 4.8.3 (paragraph 136) 
and 6.5.9 (paragraph 173). The effects on GFDSP visitors to the Dark Sky Park would 
therefore be similar to those during construction, temporary in nature and considered 
to be not significant. 

2.4 Tourism Effects on the Scottish Dark Sky Observatory 

30. The SDSO, on the Craigengillan Estate was officially opened on the 5th October 2012 
and is therefore currently in its first operating year. The Observatory is located 
approximately 3km south of Dalmellington and around 3.5km south-east of the 
eastern boundary of the proposed Development site. The observatory is open to the 
public, amateur astronomers, groups and clubs. 

31. The boundary of the GFDSP was extended on the 5th October 2012 to include the 
SDSO. 

32. The 2012 ES Addendum (Chapter 13: Tourism, Recreation, Socio-Economics and 
Land Use) outlining potential sensitivity to effects on visual amenity as well as other 
“pollution” such as lighting concludes that there would be no significant adverse effect 
on tourism in the area or on the Craigengillan Estate proposals to expand their 
outdoor centre and construct an astronomical observatory.  Considering the findings 
of the review of the potential effects of infrared LED aviation lighting on the night sky 
above the SDSO (Section 2.2 above) the following presents further clarification on the 
predicted tourism effects of the proposed Development on the SDSO.  Further 
supporting information is also set out in Technical Appendix B. 

2.4.1 Development Construction Phase 

33. The proposed infrared LED aviation lights to be fitted to thirteen of the turbines would 
not be fully operational during Dersalloch Windfarm construction phase when the 
turbines are being assembled and erected on site. Each infrared LED aviation light will 
be switched on as each turbine is erected.  Therefore the effects of infrared lighting 
emissions would be no greater than the effects during the operational phase of 
Dersalloch Windfarm, which is discussed in Section 2.5.2 below. 

34. The Dersalloch Windfarm 2012 ES Addendum (section 6.5.9 paragraph 173) states 
that “there may be a requirement for temporary use of spot lighting on the site during 
construction” but that it is anticipated that this will be over short periods of time and 
will adhere to IDA published good lighting guidance where possible whilst meeting 
Heath and Safety requirements. For avoidance of doubt, none of this spot lighting 
would take place within the area of the GFDSP. 
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35. The addendum concluded that, from a Landscape and Visual assessment 
perspective, “it is not considered that likely significant effects would occur” due to the 
distances involved and the temporary nature of the localised lighting. 

36. In keeping with the conclusions of the 2012 ES Addendum it is not considered that the 
temporary spot lighting would create a significant effect on the SDSO visitors during 
the construction period. 

2.4.2 Development Operational Phase  

37. Once the Dersalloch Windfarm becomes operational, and the infrared LED aviation 
lights fitted to thirteen of the twenty three turbines are activated, the following tourism 
effects on the SDSO are concluded: 

 SDSO visitors using the naked eye or a normal viewing device such as a 
telescope to star-gaze will not be able to see the infrared lighting emissions. 
Therefore, for these visitors, the Dersalloch Windfarm infrared lighting will have no 
effect; 

 SDSO visitors using their own telescopes fitted with an astronomical CCD detector 
or a modified digital camera capable of detecting infrared light would potentially be 
able to see the infrared light emissions – but only low down on the horizon and 
only when such equipment was pointed directly at the Dersalloch Windfarm rather 
than up at the sky. Whilst the use of such modified equipment by amateur 
astronomers is deemed to be rare, nevertheless, it cannot be assumed that no 
SDSO visitors would use such modified equipment. Accordingly, for such visitors, 
pointing their modified equipment at the Dersalloch Windfarm turbines could have 
an effect, although this is predicted to be minor (a slight, and highly localised 
effect) and not significant.  As discussed in Sections 2.1 and 2.2 above, it is 
unlikely that visitors to the SDSO intending to view the night sky would point 
viewing equipment so close to the horizon because visibility through the 
atmosphere itself near the horizon is greatly reduced and is essentially opaque to 
starlight; 

 SDSO visitors using the observatory’s own telescopes (when utilising their CCD 
device) would be able to see the Dersalloch Windfarm infrared lights (but only as 
point-like sources on the horizon in the infrared) – and only in the “highly unlikely” 
event that the telescopes would ever be pointed this close to the horizon in their 
normal operation. Nevertheless, it cannot be assumed that visitors using the 
SDSO telescopes would never do so. Accordingly, for such visitors, pointing the 
SDSO telescopes directly at those Dersalloch Windfarm turbines fitted with 
infrared LED aviation lights, could have an effect, although this is predicted to be 
minor (a slight, and highly localised effect) and not significant;  

 The sky to the south, above the GFDSP and looking away from the built-up areas 
to the north, will be entirely unaffected by the infrared LED aviation lights ; and 

 Even at a minimum distance of 4.6km between the SDSO and the nearest turbine 
on Dersalloch Windfarm, the diffuse infrared light effect from the infrared LED 
aviation lights lies below the natural night sky background by more than a factor of 
100. There will therefore be no diffuse scattered infrared light visible from the 
infrared LED aviation lights in any spectrum.   

2.4.3 Development Decommissioning Phase 

38. The proposed infrared lighting devices to be fitted to thirteen of the Dersalloch 
Windfarm turbines would be switched off during the decommissioning phase when 
each of the turbines will be dismantled and removed off-site. The infrared lighting 
emissions would be similar to the construction phase and have a lesser effect than 
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during the operational phase. Accordingly, there would be a negligible effect on the 
SDSO visitors from infrared lighting during the decommissioning period.   

39. The Dersalloch Windfarm 2012 ES Addendum indicates that site based activities 
during decommissioning would be similar to those during construction, as set out in 
the 2012 ES Addendum, Sections 4.7 (paragraph 125), 4.8.3 (paragraph 136) and 
6.5.9 (paragraph 173). The effects on SDSO visitors would therefore be similar to 
those during construction, considered to be not significant. 

2.5 Tourism Effects of Dersalloch Windfarm 

40. The 2012 ES Addendum (Chapter 13: Tourism, Recreation, Socio-Economics and 
Land Use) concludes that there would be no significant adverse effect on tourism in 
the area.  This conclusion takes into account the potential effects on visual amenity as 
assessed and presented in Chapter 6: Landscape and Visual Assessment of the 2012 
ES Addendum. 

41. Technical Appendix B, attached to this report provides some background information 
on the socio economic assessment conclusions in the 2012 ES Addendum, in 
particular the potential effects on tourism, explaining assumptions on the sensitivity of 
tourism receptors and the magnitude of the predicted effects.  A summary of this is 
presented below.  Since the preparation of the 2012 ES Addendum, further research 
on the relationship between tourism and windfarms has been published by 
VisitScotland; an omnibus survey was commissioned to learn more about consumer 
attitudes to wind farms and their effect on tourism.  The findings of this survey were 
released by VisitScotland in April 2012, with the full report (dated August 2012) being 
made available on the VisitScotland website in November 2012 (Ref 3) and the 
discussion also takes the opportunity to consider this research.  

42. Several general conclusions can be drawn which are relevant in the context of the 
potential effects of the Dersalloch Windfarm on tourism in the local and wider areas: 

 Given the stated importance of the GFDSP and the SDSO to the tourism economy 
in the local area, the sensitivity of these receptors and the tourism economy in 
general can be reasonably assumed as a high sensitivity; 

 Dersalloch Windfarm has no significant effect on the amenity of the GFDSP and 
the SDSO for astronomy tourism; 

 Dersalloch Windfarm has no effect on the status of the GFDSP for astronomy 
tourism; 

 No definitive, quantitative evidence has yet been produced which conclusively 
proves that the tourism economy in Scotland is being significantly negatively 
affected by renewable development projects; 

 A relatively high proportion of tourists to Scotland claim to have seen a wind farm 
during their visit – which potentially contributes to conditioning visitors to expect 
their presence whilst visiting Scotland; 

 The attitude of visitors to Scotland to wind farm developments is more positive 
than negative in terms of: 

 influencing decisions on where to visit or where to stay, 

 influencing decisions on making a future repeat visit,  

 the presence of wind farms in the landscape; and 

 Wind farms can, in themselves, become visitor attractions e.g. locations for visitor 
interpretation and education, and enhanced outdoor activity opportunities e.g. 
walking and cycling.   
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43. The 2012 ES Addendum (section 13.5.3 paragraph 53) states that “overall the 
Development is considered to have a negligible effect on local tourist and recreational 
activities” which would not be significant.  

44. The research published since the production of the ES Addendum (February 2012) 
suggests that for around “one in five” visitors (from a survey comprising 2,000 
interviews which were undertaken with a nationally representative UK sample with a 
further 1,000 interviews conducted with a Scotland representative sample), the 
presence of a wind farm could impact upon their decision, as to where to visit or stay - 
18% of UK respondents and 17% of Scotland respondents agreed that they would 
tend to avoid any parts of the countryside with wind farms. This is a higher proportion 
than the “one in ten” visitors to Scotland who, it was concluded in a 2002 MORI 
Scotland survey (of 307 tourists), would not return to Scotland to visit if more wind 
farms were present (see the 2012 ES Addendum section 13.5.3 paragraph 45).   

45. Conversely, a significant proportion (55% of UK and 56% of Scotland respondents) 
claimed they would not avoid such an area. 

46. Accordingly, overall, the potential effect of the Dersalloch Windfarm on tourism in the 
local area e.g. within the SAC administrative area, taking into account the most recent 
research is predicted to be minor (a slight or, highly localised effect).  The effect 
therefore remains not significant. For tourism in the wider area – regional (e.g. 
“Ayrshire”) and national (Scotland) - the potential overall effect of the Dersalloch 
Windfarm development is assessed as being negligible (an imperceptible effect) and 
not significant.  

3.0 Conclusion 

47. Following receipt of SAC’s written objection regarding Dersalloch Windfarm, further 
explanation of the conclusions of the Dersalloch Windfarm 2012 Environmental 
Statement Addendum (2012 ES Addendum) has been provided in this report.  This 
report confirms the conclusions of the 2012 ES Addendum.   

48. Specifically, in response to the concerns raised by SAC in their objection the following 
concluding remarks are offered: 

  “there was insufficient information within the Addendum Environmental Statement 
to evidence that the proposed amended wind turbines and any future lighting 
systems, including infra-red or indeed other lighting effects, would not have a 
detrimental impact on the integrity of the Galloway Forest Dark Sky Park and the 
Scottish Dark Sky Observatory.” 

The discussion in this report presents technical clarification that the integrity of the 
GFDSP and the SDSO is not significantly affected by the proposed infrared LED 
aviation lighting at Dersalloch Windfarm.  Visitors to the GFDSP and the SDSO at 
Craigengillan will not be able to see the infrared LED aviation lights with the naked 
eye and, whilst they may be detected using a suitable infrared capable camera or 
telescope, they will only be visible on the horizon when looking directly towards 
Dersalloch Windfarm itself rather than up at the sky.  No significant astronomy is 
ever carried out that near to the horizon because of atmospheric opacity.  
Additionally, there is no direct line of sight between the GFDSP 10 marked viewing 
locations and the infrared LED aviation lights. Further, the infrared LED aviation 
lights will not be bright enough to have any impact on observations when looking 
elsewhere in the night sky.    

 “the proposed South Ayrshire Council local development plan policy on the 
Galloway Forest Dark Sky presumes against development proposals that produce 
unacceptable levels of lighting and affect the "Dark Sky" status of the park”. 
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The discussion in this report presents technical clarification that the integrity of the 
GFDSP and its status as a Gold Tier Dark Sky Park is unaffected by the proposed 
infrared LED aviation lighting at Dersalloch Windfarm.  The light emissions from 
the infrared LED aviation lights do not fall within the visible light spectrum against 
which the designation is assessed and although not within the boundary of the 
GFDSP, the proposed lighting is in keeping with guidance on external lighting 
within the GFDSP. 

 “without evidence to prove that any future lighting systems would not affect the 
Dark Sky status, this proposal was potentially contrary to this Policy” 

As stated above, the technical discussion demonstrates that the proposed lighting 
systems would have no effect on the designation criteria or the “Gold Tier” status 
of the GFDSP. 

 “there was also insufficient information within the Environmental Statement on the 
contribution to the Scottish Dark Sky Observatory would make on the local tourist 
based economy and the adverse impact the proposal could have on it and on the 
Galloway Forest Dark Sky Park.” 

The technical information presented in this report demonstrates that the proposed 
aviation lighting systems for Dersalloch Windfarm will not significantly affect the 
visitor experience of the GFDSP or the SDSO.  It concludes that there is no effect 
from Dersalloch Windfarm on the status of the GFDSP or its amenity for amateur 
astronomy.  Similarly it concludes that the objective of the SDSO to facilitate 
viewing of the night sky for visitors and amateur astronomers will not be affected.  
Further, as set out in the 2012 ES Addendum and in more recent studies, visitor 
surveys indicate that attitudes of visitors to windfarm developments is more 
positive than negative in terms of making decisions to visit and the potential 
effects of Dersalloch Windfarm on the local tourist economy are not significant. 

49. This report does not amend or alter the conclusions of the 2012 ES Addendum in any 
way, nor does the presentation of the information in this report in any way imply any 
deficiency in the EIA process or with the 2012 ES Addendum. 

4.0 Proposed Condition 

50. None of the points raised by SAC are considered to represent justified grounds for 
objection to the proposed Development.  Even if SAC is not persuaded that that 
information contained in the 2012 ES Addendum and further explained in this report is 
sufficient to overcome its concerns, then it is respectfully suggested that the 
imposition of a suitably worded condition attached to the deemed planning permission 
which may be granted, would be sufficient to meet SAC's concerns.  

51. The following draft condition is therefore proposed in recognition of and applicable to 
concerns raised by SAC in relation to the potential visibility of the proposed infrared 
LED aviation lighting: 

Prior to the Commencement of Development, the Company shall submit details of the  
safety lighting to be applied at turbines T3, T5, T6, T9, T12, T13, T14, T15, T16, T17, 
T21, T35 and T26 for written approval by the planning authority in consultation with 
the Ministry of Defence.  The lighting shall comprise single frequency LED lights, or 
such other form of lighting as the planning authority may approve in writing.  The 
lighting shall thereafter be implemented as approved from the date of erection of each 
of the turbines until the date of decommissioning of the development. 

 
Reason:  In the interest of aviation safety.  To ensure good design to control the 
impacts on the Galloway Forest Dark Sky Park.  
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The Impact of Infrared Military Aviation Lights at Dersalloch Windfarm on 
Galloway Dark Sky Park 

 

 

 

 

Dr Stuart Lumsden 

School of Physics and Astronomy 

University of Leeds 

(s.l.lumsden@leeds.ac.uk; 0113-343-6691) 

    

 
Summary: This document considers the impact of military aviation lighting mounted on the 
windfarm proposed by ScottishPower Renewables for the site near Dersalloch Hill in South Ayrshire.  
Thirteen of the turbines will have infrared LED military aviation lights fitted.  Dersalloch lies near, 
but outside, the buffer zone for the Gold Tier Dark Sky Park centred on the Galloway Forest Park.  I 
consider the direct and scattered light which will be seen from both the core zone of the Dark Sky 
Park, as well as regions in the buffer zone, including the recently opened Scottish Dark Sky 
Observatory.   

The final conclusion is that there is no effect on the Gold Tier status of the Dark Sky Park as a whole, 
nor on the amenity for amateur astronomy from any location within the Galloway Forest Park.  The 
Dark Sky Observatory will also not be affected for the main purpose of their work, namely facilitating 
viewing of the night sky for visitors and amateur astronomers. 

 

 

 

 

 

The Author:  Stuart Lumsden is an Associate Professor in the School of Physics and Astronomy at 
the University of Leeds. He is an experienced observational astronomer at wavelengths including the 
infrared and optical. He has experience of the design of astronomical instruments for the infrared in 
particular, and worked for the Anglo-Australian Observatory (now called the Australian Astronomical 
Observatory) for six years. The AAO is a 4m telescope, and the premiere optical/infrared facility in 
Australia located at Siding Spring Mountain. He has experience with CCD-like detector technology at 
both optical and infrared wavelengths, and is also experienced with photography using both film and 
digital cameras (and the detectors used therein as well). He is familiar with the criteria used by 
professional astronomers when seeking sites for new observing facilities, as well as those stated in 
Appendix A intended for the use of amateur observers in characterising their sites. 
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1 Background 

Galloway Forest Park was awarded status as a Dark Sky Park by the International Dark Skies 
Association (IDA) on 16th  November 2009 for an initial area wholly within the Galloway Forest Park.  
The boundary was subsequently extended to land to the north and east of the initial boundary, 
including an area outside Galloway Forest Park on the 5th  October 2012.  This extension includes the 
new Scottish Dark Sky Observatory (SDSO) on the Craigengillan Estate.  Currently the Dark Sky 
Park holds Gold Tier status, the highest available.  Details of the conditions of award of this status can 
be found in Appendix A.  Dumfries and Galloway and East Ayrshire Councils, as well as the Forestry 
Commission Scotland, have been active in heavily promoting this status as a draw for tourists 
interested in astronomy (eg www.forestry.gov.uk/darkskygalloway).   

A Dark Sky Park is composed of two zones.  The status is dependent on the conditions within the 
“Core” Zone.   An additional “Buffer” Zone is required around this Core Zone, in order to protect the 
pristine nature of the Core Zone.   The full conditions can be found in the document prepared by the 
IDA for potential Dark Sky Park candidates, which is attached at Appendix C.  Appendix A contains a 
summary of these conditions.  A Gold Tier Park should satisfy the specific conditions that: optical 
lighting does not provide a distracting glare; diffuse scattered light is only visible on the sky near the 
horizon, with less than 10% increase in sky brightness at an angle 45 degrees above the horizon; any 
clouds overhead appear dark rather than bright due to reflected light; the site has a Bortle sky class 
within the range 1-3 (see Appendix A).   

The easiest of these conditions to understand for a non-specialist is the Bortle Scale, which is 
summarised in Appendix A.  The Bortle Scale is unfortunately extremely subjective, since it relies on 
the visual acuity of the observer.  The Galloway Forest Park, even in most of the buffer zone, has 
limited light pollution, and a likely Bortle Class of 2 in my opinion.  This is particularly true of its 
Southern edge, and more specifically those regions identified by the Forestry Commission near the car 
parking facilities within the Galloway Forest Park where the Bortle Scale may even reach Bortle Class 
1. The same however cannot be true of the Northern edge of the Galloway Forest Park, or the 
extended Buffer Zone.  This is simply too close to the major towns that exist to the North (extending 
across the full horizon), such as Ayr, Cumnock and Kilmarnock.  This region may even reach Bortle 
Class 4 or 5.  However, the Buffer Zone does not itself need to reach Bortle Class 1-3 in order for the 
Dark Sky Park to keep its Gold Tier Status. 

These conditions require stringent lighting guidance, designated E0, for the Core Zone and E1 for the 
Buffer Zone (see Appendix A for details).  The IDA also recommends limiting light pollution in areas 
surrounding the E0 and E1 zones.  ScottishPower Renewables have proposed the construction of a 23-
turbine windfarm at Dersalloch.  Thirteen of the turbines will be fitted with infrared LED military 
aviation lights.  These lights are designed to be visible to military pilots with night vision equipment, 
but are completely invisible to the naked eye or any viewing device working in the visible spectrum.  
The Dark Sky Observatory, which lies in the Buffer Zone of the Dark Sky Park, is 4.6km from the 
nearest proposed turbine.  The E0 Core Zone of the Galloway Forest Park is 7km away at its closest 
boundary, and extends up to approximately 35km away at its southern edge.   

Dersalloch itself is outside both the E0 and E1 zones, since it lies outside the Buffer Zone.  The aim of 
this report is to consider whether these infrared LEDs may have an impact on the amateur astronomy 
that the Dark Sky Park hopes to support. 

 

2 Overview of the IDA Guidelines on Light Sources, and Actual Practice in-situ 

The original specifications for a dark sky site are specified in terms of allowed intensity of light in 
lumens.  By definition, this is a requirement for the visible light output as perceived by the human 
eye, which lies roughly between the wavelengths of 400nm and 720nm (these are the approximate 
wavelengths where the eye's response drops to less than 0.1% of its peak response - by 850nm the 
human eye essentially has no response).  Purely infrared lighting, which is invisible to the naked eye, 
typically refers to light emitted between 720nm and 1000nm.  As an example, a glass filter designed 
to transmit light at 800nm and beyond would appear completely black and opaque to human eyes - it 
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is however completely transparent at these infrared wavelengths.  A purely infrared lamp, regardless 
of its power output, by definition emits zero lumens.   

Any “light” that emits wholly outside the normal visible range is therefore not specifically covered 
under the IDA guidelines, and has no effect on the designation of the Dark Sky Park.  Indeed, the 
original guidelines for lighting from the IDA discuss the use of infrared lighting for security purposes 
where normal visible lighting is inappropriate.  The Galloway Forest Park “Dark Sky Friendly 
Lighting Guide” (see Appendix C) concurs with this (page 6, zone E2, rural land outside the Buffer 
Zone states: “Use infrared if security is an issue'').  Infrared lighting for security cameras work at the 
similar wavelengths to the infrared LEDs proposed for Dersalloch Windfarm.  Infrared lighting will 
affect neither the Bortle Class of any part of the Dark Sky Park or the alternative measure of sky 
darkness, the apparent visual magnitude per square arcsecond (see Appendix A for a definition of this 
astronomical measurement of brightness).  They do not alter any of the conditions required and 
already achieved for Gold Tier Status therefore. 

The suggested military aviation lights for the Dersalloch Windfarm are wholly infrared devices, 
peaking at 850nm.  A detailed data sheet is made available in Appendix B.  The total power output of 
the LEDs for the 13 turbines is about 20W.  The units in which the LEDs are mounted are shielded so 
that the emitted light covers from -15 degrees to +30 degrees with respect to the horizontal plane, and 
360 degrees around the sky.  The LEDs also cycle to give a “flashing” effect as normal for military 
aviation lights.  Long exposures are required to obtain astronomical images.  During these exposures 
therefore the LEDs only emit for half the time (the flashing itself has no impact).  As a result of the 
shielding and power cycling, at any time only about one eighth of the total infrared light, or about 3W, 
would be visible from a given location to a suitable infrared detector.  By definition, as these LEDs 
have no visible light output, they therefore emit zero lumens. They are completely invisible to the 
human eye.  

Astronomy can also be carried out in the infrared however, so the effect of the military aviation lights 
must be considered in more detail.  First, note, for comparison, as well as the visible light it emits, a 
“normal” light bulb also emits strongly in the same wavelength range as the proposed Dersalloch 
Windfarm infrared LEDs.  The village of Dalmellington lies approximately 4km away from the Dark 
Sky Observatory, and 10km from the nearest part of the E0 Core Zone in the Dark Sky Park.  
Dalmellington has a population of approximately 1000.  The typical external lighting for small towns 
are in the region of 500 lumens per person (see the Garstang reference below). Therefore 
Dalmellington will have a total external night illumination of about 500,000 lumens at visible 
wavelengths.  Another way to look at this is to imagine one third of the population having an old 
fashioned 100W light bulb illuminating the external parts of their homes - of course in practice much 
of this lighting is actually street lighting etc, but it should help to show the net effect of a population 
centre nearby.  More than 1% of the light emitted from Dalmellington could be in the infrared (a 
conservative lower limit).  Dalmellington therefore should emit more than 50W of infrared light 
though spread over a larger region of sky than a single LED unit. The same is true for other larger and 
more distant towns. These towns and villages are significant sources of potential infrared light 
pollution around the northernfringes of the Dark Sky Park (and particularly the Observatory site).  
Newton Stewart would have a similar impact around the south western edge of the Dark Sky Park.  
This will be exacerbated if the street lighting in these areas ever switches from sodium/low-pressure 
sodium lights (largely only emitting in the visible spectrum) to more modern metal halide lights which 
emit greater amounts of infrared light.  An additional major source of intermittent visual and infrared 
lighting around the boundaries of the Dark Sky Park are car headlights.   Professional observatories 
preclude the use of full beam headlamps for this very reason.  It is entirely unlikely that this is a 
condition that can be imposed on the public roads around Galloway Forest Park. 

Although many of these light sources already exist, and are therefore not subject to further planning 
controls, if they add to the illumination of the night sky they also mask any effect from new lighting.    
The new infrared lighting therefore needs to be seen in the context of the existing lighting. 
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3 Impact of Infrared Light Emission  on Astronomy  

The proposed infrared military aviation LEDs have a peak response at 850nm, and emit all their light 
at wavelengths beyond 750nm.  At these wavelengths the “dark sky” is not actually fully black even at 
a very good professional astronomical site such as those in the deserts of Chile.  The night sky has a 
characteristic airglow, largely due to excitation of OH molecules in the upper atmosphere that emit 
strongly at all wavelengths from 800nm to 2000nm.  Consideration was given as to whether any light 
source can be seen above this natural sky background in determining the effect of the Dersalloch 
Windfarm.  Amateur astronomy as a whole tends to concentrate on light emitted between 350nm and 
700nm (covering the ultraviolet to the lower edge of the infrared).  There are relatively few scientific 
advantages for amateur astronomers in working in the range between 700nm and 1000nm, but they 
are possible.  Three types of observations are considered. 

3.1 Visual observations: 

The emitted wavelengths of the infrared LEDs are beyond the range of detectability of the human eye, 
and therefore the infrared LEDs have absolutely no impact on “naked eye” astronomy, whether 
unaided or through a telescope. 

3.2 Photographic Observations: 

Current generation digital cameras generally have a cut-off filter around 650nm which blocks all light 
with a longer wavelength than this.  This is due to the camera design, which gives a different focus for 
infrared than visual light. The filter stops out of focus images (different colours come to a focus at a 
slightly different point).  All digital cameras can be modified at cost (typically £250) by specialist 
dealers to create a camera capable of detecting infrared light.  These vary from those that extend the 
range to 700nm whilst still being viable as a normal daytime camera as well, to those that have the 
filter completely removed.  The former are commonly used in astrophotography where the region 
between 650nm and 700nm is good for imaging the regions around young stars (this corresponds to 
an astronomical R-band filter).  The latter cameras require external filters to focus correctly but can 
work fully in the infrared.  A fully infrared capable camera such as this would be able to detect the 
light emitted by the infrared LEDs, if the camera was pointing directly at them.  These cameras are 
rare, and not generally used in astrophotography. 

3.3 Observations with a Telescope and CCD: 

Amateur astronomers also use small, purpose designed, telescopes for their observations.  If the 
telescope is used with an astronomical Charge Coupled Device (CCD) detector, as many now are, it is 
actually capable of detecting light in the 350nm to 950nm range without any modifications.  These 
images can then be saved digitally and viewed on a computer.  However the most common use by 
amateur astronomers still involves observations of the visible wavelength range from 400nm to 
700nm, through the use of so called RGB+luminance filters (red, green, blue, and one covering the 
whole visible range).  Since these filters lie in the same 400nm to 700nm wavelength range that can 
be seen by the human eye, they transmit none of the light from the LEDs.  The astronomical I band 
spans the wavelength range that the infrared LEDs emit in, between about 750nm and 900nm.  To 
date, amateur use of the I-band is relatively rare, partly for historical reasons (standard photographic 
film, the traditional recording medium, is not particularly sensitive at this wavelength) and partly 
because I-band observations are more challenging due to the intrinsically brighter natural night sky.  
Again, however, the infrared LEDs could be detected using a normal telescope but only if it was fitted 
with a CCD detector and if the telescope was pointed directly at them.  These conclusions apply to 
both personal portable telelscopes that amateur astronomers may bring themselves to the Dark Sky 
Park and the 1permanently mounted telescopes at the SDSO. 

 

 
                                                      
1 The SDSO has two main telescopes. A 20 Inch Dall Kirkham on an equatorial mount and a 14 Inch 
Schmidt Cassegrain on an equatorial mount. Both telescopes can be used for observation by eye or 
by using ATIK (optical and infrared sensitive) cameras. 
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4 Visibility of the Dersalloch Windfarm in the Infrared and Other Light Contamination 

4.1 Direct Light 

The potential that the Dersalloch Windfarm LEDs might be directly visible from the Observatory on 
the Craigengillan Estate and from the ten marked locations for viewing the night sky on the Galloway 
Forest Park's map of potential viewing sites as defined on their website was analysed. There will be 
no direct line of sight between the marked Dark Sky Park locations in the Galloway Forest Park and 
any of the Dersalloch Windfarm LEDs.  Allowing for the 20 inch telescope at the observatory as being 
8m above the local ground level, there will be a direct line of sight from the observatory to all 13 of 
the infrared LEDs fitted to the wind turbines.  The turbines lie extremely low on the western horizon, 
assuming no intervening obscuration.  Sections of the Galloway Forest Park lie between the 
observatory site and Dersalloch Windfarm.  Since this is not a permanent fixture, as the trees will be 
cut at some point, this has been discounted in the analysis.  The infrared LEDs will show as point-like 
sources on the horizon when viewing in the infrared but will only be visible in the infrared if one 
points an infrared device directly at the LEDs on the horizon. The same would be true for any lights in 
direct line of sight from Dalmellington and its surroundings (including, eg, car headlights on the 
public access road to Loch Doon, which would be far brighter than the LEDs at both visual and 
infrared wavelengths).  The sky to the south, above the Dark Sky Park, and looking away from the 
Northern built up areas, will be entirely unaffected by the infrared LEDs. It is highly unlikely that 
telescopes would ever be pointed this close to the horizon in normal operation. The infrared LEDs 
would be viewed between angles of 0.8 and 1.7 degrees to the horizontal from the permanent 
observatory telescope. Normal astronomical observations take place above 20 degrees to the 
horizontal. The visibility through the atmosphere itself near the horizon is greatly reduced even on a 
clear site due to scattering in the atmosphere (see the discussion in the next section).  When looking 
along the horizon, the limit of this visibility is about 50km. This essentially means the air near the 
horizon is opaque to starlight as the path through the atmosphere into space is longer than this. 

4.2 Diffuse and Scattered Light 

The major cause of most light pollution however is not from being able to see a light directly, since 
the lights are all very low on the horizon.  Instead, diffuse and scattered light can be a concern.  This 
takes two forms: scattered light that creates a diffuse glow in the atmosphere well above the horizon; 
and scattered light from reflective surfaces near the observatory itself.  Suitable baffling at the 
Observatory site should already be in place to minimise the latter for the permanently mounted 
telescopes, which are the ones most likely to be used for infrared observations.  Therefore scattered 
light from reflective surfaces is discounted, and only those sources that can create a diffuse glow are 
considered. 

There are two sources of particles that can scatter light, the normal molecules that make up the air we 
breathe, and the much larger molecules classed as aerosols.  The latter include sources such as smoke, 
complex organic compounds such as pollen, water droplets etc.  Scattering by aerosols is much more 
efficient in the red and infrared part of the spectrum when compared to the Rayleigh scattering from 
single molecules (which gives rise to the blue colour of the daytime sky).  This is important since 
scattering of light from aerosols is generally seen preferentially in the forward and backwards 
direction.  An example that may be more familiar to people is that where a diffuse ring of light can 
appear round the sun, especially on partially cloudy days - the thin cloud acts as an aerosol.  Therefore 
scattered light can be visible largely around the direction of the light source, typically at angles of up 
to 30 degrees away.  In order to give a rough idea of how bright this diffuse scattered light source can 
be in the infrared, we follow the standard analysis from the work of Garstang (1986, Publication of 
the Astronomical Society of the Pacific, vol 98, pp364-375).  This paper considers the effect of light 
pollution on professional observatories around the world, and presents the accepted method for 
deriving estimates of the magnitude of the impact.  The derived estimates agree well with actual 
observations from those professional observatories.  

A significant fraction of distant urban “glow” actually occurs from downwards pointed lights reflected 
from the ground, and not just from upwards pointing lights.  The infrared LEDs at Dersalloch are 
shielded and will emit only in the narrower angles between –15 degrees and +30 degrees from the 
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horizontal as noted above. This also considerably reduces the glow.  The calculated sky brightness for 
all parts of the sky lie well below the natural sky brightness in the I-band (750nm-900nm).   
 
The marked observing sites in the Galloway Dark Sky Forest Park are completely shielded from the 
Dersalloch Windfarm LEDs by surrounding hills.  There is no direct line of sight between any of them 
and the Dersalloch windfarm LED's, so no direct light will be visible from them. The diffuse light is 
dominated by the emission from surrounding towns, so the Dersalloch windfarm LED's will not affect 
this either.  Indeed in the E0 Core Zone of the Park even the diffuse light from the towns is largely 
masked by the surrounding hills. Again the Observatory must be considered in more detail. 
 
Even at a minimum distance of 4.6km between the observatory and the nearest turbine, the diffuse 
infrared light effect from the military aviation LEDs as calculated using Garstang's method lies below 
the natural night sky background by more than a factor of 100. There is therefore no diffuse scattered 
infrared light visible from the infrared LEDs in any spectrum.  
 
The same is true for Dalmellington. As long as the telescope is pointing more than 10 degrees above 
the horizon there is no diffuse scattered infrared light visible from Dalmellington.  At the Dark Sky 
Observatory, the brightest diffuse glow in the night sky at all wavelengths, will actually be Ayr, 
Cumnock/New Cumnock (and the mining activity in that region), and Kilmarnock in the north.  The 
glow from Ayr will be visible up to at least 20 degrees above the horizon for example.  In 
“astronomer's units”, Ayr will have a background up to 2 magnitudes brighter (or almost a factor of 
ten) than the natural sky background.  The diffuse light from Dersalloch Windfarm is significantly 
lower than any of these towns.  
 
 
5 Conclusions 

In my professional opinion, the proposed infrared military aviation lights on Dersalloch Windfarm 
will have no significant effect on the Galloway Forest Dark Sky Park for any user.  Nor will it effect 
the Gold Tier status of the Park. 

Visitors to the Dark Sky Observatory at Craigengillan will not be able to see the military aviation 
lights with their own eyes, but these may be detected using a suitable infrared capable camera or 
telescope.  Even in this case however, the infrared LEDs will only be visible on the horizon, when 
looking directly towards Dersalloch Windfarm itself.  No significant astronomy is ever carried out that 
near the horizon because of atmospheric opacity.  The infrared LEDs will not be bright enough to 
have any impact on observations when looking elsewhere in the night sky.   I therefore conclude that 
the impact even on the Scottish Dark Sky Observatory is negligible. 
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Appendix A 

Characterising Astronomical Sites: 

There are three main tests for characterising a professional astronomical site.  These are: the “image 
quality” (how sharp a star appears), which is largely determined by altitude, with sites below 7000 
feet suffering from significant problems; fraction of clear weather, where again high, dry sites above 
the local cloud inversion layer are preferred; and darkness of the sky, where distance from built up 
areas or shielding from them (eg if a town lies nearby but behind a set of mountains it has little 
impact), and strict lighing controls are key.  The lack of suitable sites in the UK for the first two 
criteria are the primary reason that the UK research optical observatories all lie overseas.  For an 
amateur observatory, or a facility designed largely for tourism, the first two are of course impractical 
so the final criterion is key.   The International Dark Skies Association (IDA) publish criteria which 
optimise the conditions for this last point, namely how to control light pollution.  They also award 
status to applicant organisations who show they can meet the stringent lighting conditions laid down, 
as well as having a site that is currently of sufficient quality in terms of sky darkness to be worth 
preserving. 

The short version of the IDA criteria are:   

(from http://www.darksky.org/night-sky-conservation/dark-sky-places/86-international-dark-sky-parks) 

  Gold Silver Bronze 
Artificial Light and 
Skyglow 

Typical observer is not 
distracted by glary light 
sources. Light domes are only 
dim and restricted to sky close 
to horizon. 

Point light sources and 
glary lights do not 
dominate nighttime 
scene. Light domes 
present around horizon 
bud do not stretch to 
zenith. 

Areas with greater artificial 
light and skyglow than 
Silver, but where aspects 
of the natural sky are still 
visible. 

Visual Limiting 
Magnitude 

Equal or greater than 6.8 
under clear skies and good 
seeing conditions 

6.0 to 6.7 under clear 
skies and good 
conditions 

5.0-5.9 under clear skies 
and good seeing 
conditions 

Bortle Sky Class 1-3 3-5 5-6 
Observable Sky 
Phenomena 

The full array of visible sky 
phenomena can be viewed—
e.g. aurora, airglow, Milky 
Way, zodiacal light, and faint 
meteors 

Brighter sky phenomena 
can be regularly viewed, 
with fainter ones 
sometimes visible. Milky 
Way is visible in summer 
and winter. 

Many sky phenomena 
cannot be seen. Milky 
Way is faintly seen when 
pointed out, as is 
Andromeda Galaxy. 

Unihedron Sky 
Quality Meter 

21.75 or above 21.00 or above 20.00 or above 

Fuller details on these criteria can be found in the attachments of the original documents in Appendix 
C. 

These criteria, with the exception of the last, are highly subjective since they rely on the visual acuity 
of the observer.   However the last is typically a measure of sky brightness only overhead, and hence 
does not measure light pollution well if it occupies only one horizon for example.  The units used here 
are magnitudes per square arcseconds.  The scale is such that something which is magnitude 20 is 
100,000,000 times fainter than an object which is magnitude 0, a typical value for the very brightest 
stars.   Arcseconds are a measure of angular size on the sky – as an example, the planet Venus (the 
brightest evening or morning object apart from the Moon), extends across about 60 arcsecsonds when 
it is fully illuminated.  These are difficult measurements to make, and should ideally be repeated many 
times on different nights, and always on a cloudless night.  It is not clear whether the amateur 
astronomy society who took the measurements around the core and Southern and Eastern edges of 
Galloway Forest Park did this (their results are given in the Forestry Commission submission for Dark 
Sky Park status).It also only measures the sky brightness in the visual range, since this is what the 
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IDA uses to assess and re-assess the award of Dark Sky Park status.  Infrared lighting will have no 
effect on that measurement. However, the easiest way for anyone to judge a site in a quick fashion is 
by examining the first, third and fourth criteria.  The Bortle scale overlaps these to some extent and is 
defined by John Bortle as  

(taken from http://www.skyandtelescope.com/resources/darksky/3304011.html?page=1&c=y):  

Class 1: Excellent dark-sky site. The zodiacal light, gegenschein, and zodiacal band (S&T: October 
2000, page 116) are all visible — the zodiacal light to a striking degree, and the zodiacal band 
spanning the entire sky. Even with direct vision, the galaxy M33 is an obvious naked-eye object. The 
Scorpius and Sagittarius region of the Milky Way casts obvious diffuse shadows on the ground. To the 
unaided eye the limiting magnitude is 7.6 to 8.0 (with effort); the presence of Jupiter or Venus in the 
sky seems to degrade dark adaptation. Airglow (a very faint, naturally occurring glow most evident 
within about 15° of the horizon) is readily apparent. With a 32-centimeter (12½-inch) scope, stars to 
magnitude 17.5 can be detected with effort, while a 50-cm (20-inch) instrument used with moderate 
magnification will reach 19th magnitude. If you are observing on a grass-covered field bordered by 
trees, your telescope, companions, and vehicle are almost totally invisible. This is an observer's 
Nirvana!  

Class 2: Typical truly dark site. Airglow may be weakly apparent along the horizon. M33 is rather 
easily seen with direct vision. The summer Milky Way is highly structured to the unaided eye, and its 
brightest parts look like veined marble when viewed with ordinary binoculars. The zodiacal light is 
still bright enough to cast weak shadows just before dawn and after dusk, and its color can be seen as 
distinctly yellowish when compared with the blue-white of the Milky Way. Any clouds in the sky are 
visible only as dark holes or voids in the starry background. You can see your telescope and 
surroundings only vaguely, except where they project against the sky. Many of the Messier globular 
clusters are distinct naked-eye objects. The limiting naked-eye magnitude is as faint as 7.1 to 7.5, 
while a 32-cm telescope reaches to magnitude 16 or 17.  

Class 3: Rural sky. Some indication of light pollution is evident along the horizon. Clouds may 
appear faintly illuminated in the brightest parts of the sky near the horizon but are dark overhead. The 
Milky Way still appears complex, and globular clusters such as M4, M5, M15, and M22 are all 
distinct naked-eye objects. M33 is easy to see with averted vision. The zodiacal light is striking in 
spring and autumn (when it extends 60° above the horizon after dusk and before dawn) and its color is 
at least weakly indicated. Your telescope is vaguely apparent at a distance of 20 or 30 feet. The naked-
eye limiting magnitude is 6.6 to 7.0, and a 32-cm reflector will reach to 16th magnitude.  

Class 4: Rural/suburban transition. Fairly obvious light-pollution domes are apparent over 
population centers in several directions. The zodiacal light is clearly evident but doesn't even extend 
halfway to the zenith at the beginning or end of twilight. The Milky Way well above the horizon is 
still impressive but lacks all but the most obvious structure. M33 is a difficult averted-vision object 
and is detectable only when at an altitude higher than 50°. Clouds in the direction of light-pollution 
sources are illuminated but only slightly so, and are still dark overhead. You can make out your 
telescope rather clearly at a distance. The maximum naked-eye limiting magnitude is 6.1 to 6.5, and a 
32-cm reflector used with moderate magnification will reveal stars of magnitude 15.5.  

Class 5: Suburban sky. Only hints of the zodiacal light are seen on the best spring and autumn 
nights. The Milky Way is very weak or invisible near the horizon and looks rather washed out 
overhead. Light sources are evident in most if not all directions. Over most or all of the sky, clouds 
are quite noticeably brighter than the sky itself. The naked-eye limit is around 5.6 to 6.0, and a 32-cm 
reflector will reach about magnitude 14.5 to 15.  

Class 6: Bright suburban sky. No trace of the zodiacal light can be seen, even on the best nights. 
Any indications of the Milky Way are apparent only toward the zenith. The sky within 35° of the 
horizon glows grayish white. Clouds anywhere in the sky appear fairly bright. You have no trouble 
seeing eyepieces and telescope accessories on an observing table. M33 is impossible to see without 
binoculars, and M31 is only modestly apparent to the unaided eye. The naked-eye limit is about 5.5, 
and a 32-cm telescope used at moderate powers will show stars at magnitude 14.0 to 14.5.  
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Class 7: Suburban/urban transition. The entire sky background has a vague, grayish white hue. 
Strong light sources are evident in all directions. The Milky Way is totally invisible or nearly so. M44 
or M31 may be glimpsed with the unaided eye but are very indistinct. Clouds are brilliantly lit. Even 
in moderate-size telescopes, the brightest Messier objects are pale ghosts of their true selves. The 
naked-eye limiting magnitude is 5.0 if you really try, and a 32-cm reflector will barely reach 14th 
magnitude.  

Class 8: City sky. The sky glows whitish gray or orangish, and you can read newspaper headlines 
without difficulty. M31 and M44 may be barely glimpsed by an experienced observer on good nights, 
and only the bright Messier objects are detectable with a modest-size telescope. Some of the stars 
making up the familiar constellation patterns are difficult to see or are absent entirely. The naked eye 
can pick out stars down to magnitude 4.5 at best, if you know just where to look, and the stellar limit 
for a 32-cm reflector is little better than magnitude 13.  

Class 9: Inner-city sky. The entire sky is brightly lit, even at the zenith. Many stars making up 
familiar constellation figures are invisible, and dim constellations such as Cancer and Pisces are not 
seen at all. Aside from perhaps the Pleiades, no Messier objects are visible to the unaided eye. The 
only celestial objects that really provide pleasing telescopic views are the Moon, the planets, and a 
few of the brightest star clusters (if you can find them). The naked-eye limiting magnitude is 4.0 or 
less.  

The classification by the IDA applies only to the Core Zone of a Dark Sky Park (with E0 lighting 
restrictions).  The Buffer Zone (with E1 lighting regulations) exists to protect from intrusion onto the 
Core, and hence itself only has to extend beyond the core by a certain distance to achieve the required 
effect.    

Maps of the sky brightness can also be seen using satellite data (eg the images presented at 
http://www.lightpollution.it/dmsp/artbri.html).  From this it can be seen that the core of the Galloway 
Forest Park should indeed satisfy the Gold Tier criteria in terms of existing sky quality.  The northern 
Buffer Zone however, as noted in the section on Light Contamination, lies on the edge of the bright 
portion of those maps, and probably at best is at Bortle Class 5.  A simple check of this would be to 
ascertain whether night time clouds overhead appear brighter than the background night sky or darker.  
In order to be better than Class 5 they have to appear dark.   

With respect to the actual lighting guidance,  as adopted by the Galloway Dark Sky Park in order to 
obtain its IDA status these are (from the Planning and Lighting Advisory Notes for Galloway Dark 
Sky Park, attached as Appendix C): 

E0 Core Zone: This area is presently unique to the Galloway Forest Dark Sky Park and relates to the 
very core of the Park where there are no lights currently and in to the future. 

E1 within the Buffer Zone: This area is the buffer zone around the core of the Dark Sky Park and 
under the designation has to be protected by strict lighting controls. Fully cut-off lights must be used 
and there should be zero light at and above horizontal from any fitting. Reduction of light use after 
2200hrs is strongly advised. 

E1 recommended external to the Buffer Zone: This zone covers the majority of the rural landscape 
of Dumfries & Galloway as well as parts of South and East Ayrshire and allows for domestic lights 
and industry lights with controls. It is designated E1, as the area is lightly populated and already has a 
good nocturnal night time dark habitat which should not be diminished. Predominantly rural low 
populated areas with the inclusion of some smaller villages without street lighting. Large industry 
buildings such as factories, farms, isolated barns etc must protect the night sky against intrusive light. 
Fully cut-off lights must be used and there should be zero light at and above horizontal from any 
fitting. A recognition that light from buildings in the rural setting no matter how low the wattage can 
be seen for many miles even with fully cut off fittings. If lights require to be on for significant periods 
the use of additional shielding may be required. Reduction of light use after 2200hrs is strongly 
advised. Farms should not use unshielded dusk to dawn sodium lights or halogen lights. Passive 
infrared or time delay on/off switches should be the commonly used control system. Outlying 
properties should also avoid flood lights to light up their properties and domestic lights should also 



 

use Passive Infrared systems or on off switches.

 

Dersalloch Windfarm falls in the E1 region external to the Buffer Zone.  Note that even wit
Core Zone the IDA itself does allow some specific light uses.  Galloway Dark Sky Park actually 
exceeds the requirements.  Specifically the IDA guidelines state (Dark Sky Program notes version 
1.31, attached at Appendix C): 

“Requirements for the DSP (Dark Sky Park) allow for the use of 1000 lumen unshielded lights for 
special purposes. This provision is to allow for the use of historic lights or lighting required by 
historical preservation mandates, guidance lighting, or other unique requirements. Th
special uses should be stated in the lighting guideline. IDA will scrutinize these uses to ensure that 
park lighting is a suitable example of good lighting for the public and protects the nighttime 
environment to the maximum practical extent. ID
or drawings of these lights. These lights are not exempt from the lighting guidelines, and must still be 
designed to minimize impact to the lightscape.

On its own this condition would actually allow for 
even in the core E0 zone.  However, all of these lighting requirements apply only to visual lighting.
Any means of illumination that cannot be seen by the human eye is not actually part of the criteria, 
and will not effect the ongoing award of go

 

Appendix B – Infrared M ilitary 

The data sheet for the Contarnex CEL
use on windfarms on-shore by the MOD.
into about 1W total output in the angular range stated 
the units has the following spectral profile: 

 

There is no emission within the visual range above the 0.1% level.   

 

 

 

use Passive Infrared systems or on off switches. 

Dersalloch Windfarm falls in the E1 region external to the Buffer Zone.  Note that even wit
Core Zone the IDA itself does allow some specific light uses.  Galloway Dark Sky Park actually 
exceeds the requirements.  Specifically the IDA guidelines state (Dark Sky Program notes version 

(Dark Sky Park) allow for the use of 1000 lumen unshielded lights for 
special purposes. This provision is to allow for the use of historic lights or lighting required by 
historical preservation mandates, guidance lighting, or other unique requirements. Th
special uses should be stated in the lighting guideline. IDA will scrutinize these uses to ensure that 
park lighting is a suitable example of good lighting for the public and protects the nighttime 
environment to the maximum practical extent. IDA may request additional descriptions, photographs, 
or drawings of these lights. These lights are not exempt from the lighting guidelines, and must still be 
designed to minimize impact to the lightscape.” 

On its own this condition would actually allow for the presence of visible military aviation
However, all of these lighting requirements apply only to visual lighting.

Any means of illumination that cannot be seen by the human eye is not actually part of the criteria, 
d will not effect the ongoing award of gold tier status in any event. 

ilitary Aviation Lights 

The data sheet for the Contarnex CEL-infrared 850-024-CST unit is attached.  
shore by the MOD.  Key points to note are the intensity - 

into about 1W total output in the angular range stated – and the wavelength.  The 
the units has the following spectral profile:  

 

There is no emission within the visual range above the 0.1% level.    
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Dersalloch Windfarm falls in the E1 region external to the Buffer Zone.  Note that even within the 
Core Zone the IDA itself does allow some specific light uses.  Galloway Dark Sky Park actually 
exceeds the requirements.  Specifically the IDA guidelines state (Dark Sky Program notes version 

(Dark Sky Park) allow for the use of 1000 lumen unshielded lights for 
special purposes. This provision is to allow for the use of historic lights or lighting required by 
historical preservation mandates, guidance lighting, or other unique requirements. The approved 
special uses should be stated in the lighting guideline. IDA will scrutinize these uses to ensure that 
park lighting is a suitable example of good lighting for the public and protects the nighttime 

A may request additional descriptions, photographs, 
or drawings of these lights. These lights are not exempt from the lighting guidelines, and must still be 

military aviation lights, 
However, all of these lighting requirements apply only to visual lighting.  

Any means of illumination that cannot be seen by the human eye is not actually part of the criteria, 

 This is approved for 
 600mW/sr translates 

The 850nm LED used in 
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Appendix C – Attachments Regarding Dark Sky Park Regulations 

 

C1. Forestry Commission/Dumfries and Galloway Council, Dark Sky Friendly Lighting 
Guide 
http://www.forestry.gov.uk/pdf/PlanningLightadvisorynoteDGA.pdf/$FILE/PlanningLightadvi

sorynoteDGA.pdf accessed 8th Feburary, 2012. 

 

C2. Galloway Forest Dark Sky Park Application to the International Dark Sky 
Association 
http://www.forestry.gov.uk/pdf/GallowayDarkySkyApp.pdf/$FILE/GallowayDarkySkyApp.p

df accessed 8th Feburary, 2012. 

 

C3. Galloway Forest Dark Sky Park Viewing Sites 
http://www.forestry.gov.uk/pdf/Darkskiesparkboundaryandsites.pdf/$FILE/Darkskiesparkboun

daryandsites.pdf accessed 8th Feburary, 2012. 



Appendix C1 - Forestry Commission/Dumfries and Galloway Council, Dark Sky 

Friendly Lighting Guide 
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It is our right to see the stars from our own back garden and to preserve the night sky for all living things 
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Dark Sky Friendly Lighting Guide 
 
 
Your new building development whether upgrading, new building or extending will be an investment of time and money 
but it will also be an investment in your future and quite possibly your family’s future. This guide has been compiled to 
help you through the maze of lighting guides and explain more about the importance of getting your outdoor lighting 
correct. 
 
It is also worth considering the effects on our climate, whether you believe or not it is obvious that changes are occurring 
and we should do all we can to reduce the impact we make on this planet. Lighting and the power it uses is a massive 
contributor to the emissions we create. With a little thought everyone can make a difference to the planet and possibly 
reduce the impact on their finances. There is good reason that we say ‘black landscapes are the new green’ 
 
With the award of the UK’s first Dark Sky Park (DSP) here in Dumfries & Galloway in November 2009 it became apparent 
that the protection of our night sky must now take a higher priority than in the past. With this award came the realization 
that our lights and the poor use of them has led to intrusive lighting to our neighbours, the demise of many nocturnal 
habitats, and in some cases an increase in illegal activities. This guide does not ask you to stop using light, it asks you to 
use the correct lights in the correct way for a specific task. It also helps you to ask some simple questions before you 
decide upon any lights. You will read about night time environmental zones - these will be explained to you in simple 
terms so that you know which zone you are in and what that means. There will be guidance on what makes a good light 
and how you can install it correctly to give maximum effect. 
 
Please consider others before installing any outdoor lighting. The owner of an intrusive light can be taken to court and 
prosecuted if deemed to affect other people’s environment. 
 
Galloway Forest Park is managed by Forestry Commission Scotland (FCS) and covers an area of 75,000 hectares of land. 
In November 2009 The Award of becoming the 5th Dark Sky Park in the world and the first in the UK became a reality. As 
a result of this award we are now far more aware of the importance of our night time environment. Forestry Commission 
Scotland (FCS) has no statutory right to uphold any lighting plans or designations, this duty lies with the local authority 
planning department. It is because of this that this lighting guidance note has been created to help people understand 
why good lighting is extremely important for you, your neighbours and just as importantly the environment. 
Galloway Forest Dark Sky Park covers roughly the same area as the Galloway Forest Park with the exception of the Gate 
House of Fleet area. The core & Buffer Zones are entirely on FCS land and will be managed by FCS. Private property 
within the area of the DSP remains under the control of the local authority. However, the extensive lighting plan written 
for the DSP will be the bench mark taken for the purposes of lighting control within these areas and some surrounding 
countryside. 
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The Zones: 
The zones come from the Institution of Lighting Professionals (ILP) the recognised body for lighting in the UK. Their 
zones cover the entire UK and are aimed at informing planning bodies and architects. Their code of practice and guides 
are there to assist, advise and ensure best practice is carried out. 
 
ILP 
Indicator 

Night time Environment Typical Examples 

E0 Designated Dark Sky Park The core of the Galloway Forest Dark Sky Park 

E1 Intrinsically dark landscapes The majority of D&G, National Parks, national/regional 
scenic areas and special protected sites (eg Sites of 
special scientific interest) Dark Sky Park Buffer Zone 

E2 Areas of low district brightness Rural towns and villages (eg Newton Stewart, Dalry, 
Thornhill, Annan) 

E3 Areas of medium district brightness Urban Locations (eg Dumfries & Stranraer) 

E4 Areas of high district brightness Urban centres with high levels of night time activity (eg 
Glasgow) 

 
 
E0: DSP Core – This area is presently unique to the Galloway Forest Dark Sky Park and relates to the very core of the 
Park where there are no lights currently and in to the future. 
E1: DSP Buffer –This area is the buffer zone around the core of the Dark Sky Park and under the designation has to be 
protected by strict lighting controls. Fully cut-off lights must be used and there should be zero light at and above 
horizontal from any fitting. Reduction of light use after 2200hrs is strongly advised. 
E1: – This zone covers the majority of the rural landscape of Dumfries & Galloway as well as parts of South and East 
Ayrshire and allows for domestic lights and industry lights with controls. It is designated E1, as the area is lightly 
populated and already has a good nocturnal night time dark habitat which should not be diminished. Predominantly rural 
low populated areas with the inclusion of some smaller villages without street lighting. Large industry buildings such as 
factories, farms, isolated barns etc must protect the night sky against intrusive light. Fully cut-off lights must be used and 
there should be zero light at and above horizontal from any fitting. A recognition that light from buildings in the rural 
setting no matter how low the wattage can be seen for many miles even with fully cut off fittings. If lights require to be 
on for significant periods the use of additional shielding may be required. Reduction of light use after 2200hrs is strongly 
advised. Farms should not use unshielded dusk to dawn sodium lights or halogen lights. PIR or time delay on/off switches 
should be the commonly used control system. Outlying properties should also avoid flood lights to light up their properties 
and domestic lights should also use PIR systems or on off switches. 
E2: - This covers the built up areas of villages and towns where there is a recognition that light is required for day to day 
business and life. E2 zone ends whre the street lighting ends. Restrictions still apply and certain lights should not be used. 
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Most of the towns and villages of Dumfries & Galloway will fit in to this zone. There should be a recognition that any new 
extensions to the area adjacent to the E2 zone should meet the same lighting standards - where reasonably practicable - 
of E1 to ensure that the E2 does not slip in to E3 conditions. 
E3 & E4: - These zones are reserved for large inhabited areas such as Glasgow, Edinburgh and Stranraer and Dumfries, 
However, these zones should not increase but decrease in Dumfries & Galloway. 
 
It is important to realise that zones do not necessarily flow together. You might not have to transit from zone E1 via zone 
E2 to reach zone E3. The built up area of Stranraer is designated as Zone E3 but the countryside immediately out with 
the town is Zone E1. An E1 zone may exist within an E3 zone. 
 
Regardless of the zone the lights you choose and then how you install them is of critical importance. 
 

This spot light is what is known as a bisymmetric light and is commonly purchased from DIY stores. 
The light from this type of fixture, if not installed correctly, can be extremely intrusive. This type of 
light must be installed pointing directly downward. Any tilt above zero degrees will result in intrusive 
light heading uselessly into the sky. Due to it having to be installed pointing downward the usefulness 
of this flood light is extremely limited. 
The light fall can be illustrated when installed at zero degrees upward tilt as:  

 
 
 
 
 
 
 

This spot light is what is known as an asymmetric light which is less commonly used but is the 
preferred option in all cases. If installed correctly with zero degrees of upward tilt then the there will 
be no upward light at all and the light is forced outwards across the area that you wish to be lit. The 
glass cover is completely flat with no ridging or curve. 
The light fall can be illustrated when installed at zero degrees upward tilt as:  
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Many rural properties such as barns, milking parlours, yards and even houses have flood lights such 
as this and they often give off a bright orange light. The reflector unit held within the light fitting is 
bisymmetric and should be installed facing directly downward. However, the unit also has a curved 
glass panel on the front to aid with light spread which means even pointing directly down ward it 
will still have upward stray light. This is not acceptable. 

  The light fall can be illustrated when installed at zero degrees upward tilt as:  
 
  The flood light shown is wrongly installed with a 60 degree upward tilt which is  
   Not acceptable. 

 
 
 
 

A fully cut-off light fitting making a downward cone of light with no stray light. This fitting 
illuminates a doorway only. This light does not have additional shielding and therefore viewed light 
may be seen from a distance if in a rural setting. 

 
 
 
 
 
 

Terms used to describe lights are quite confusing so here are some explanations. 
 
Lantern/luminarie The term given to the structure holding the lamp and optic reflector 
Fully cut off  The lamp & reflector is well up in the fitting - the glass protection is completely flat and installed at 

with the glass horizontal 
Shielded  The lantern is fully cut off but has additional shielding to ensure that the light is limited.                 

only where the light is required and can not stray on to unwanted areas. 
Lamp   The ‘bulb’ that gives of the light. 
LED    Light emitting diode  
ILP     Institution of Lighting Professionals 
Cd/klm   Candela per kilolumen - the intensity of light in a particular direction 
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The Guidance –for new and replacement lighting 
Location and 
ILP Indicator 

Urban E3 
Dumfries & 

Stranraer/E4 
Centre of 
Dumfries  

Out with DSP  
Rural Towns & Villages  

E2 
Castle Douglas Newton Stewart, 

New Galloway, Thornhill, Annan etc 

Out with DSP but with little light 
Dark Landscapes E1 

Unlit countryside 

Within dark sky park buffer 
zone E1 

Within 
dark 
sky 
park 
Core 
E0 

Agricultural 
buildings/historic 
buildings/Art 
structures 

 • Fully Cut off lights. 
• PIR systems or on/off switches. 
• Always switch off after work complete. 
• Follow good design practice check list. 
• No up lighting of buildings or structures 
• After 23:00hrs switch off or reduction in 

light illumination 
• Maximum 35W halide/150W halogen 

after 23:00 hrs. 
• No sky beams 
 

• Fully Cut off lights. 
• Additional shielding 
• PIR systems or on/off switches. 
• Always switch off after work complete. 
• Follow good design practice check list. 
• No up lighting of buildings or structures 
• Max 35W halide/150W halogen after 

22:00hrs 
• After 22:00hrs switch off or reduction in 

light illumination 
• No sky beams 

• Fully Cut off lights. 
• Additional shielding 
• PIR systems or on/off 

switches. 
• Switched off after work 

complete. 
• Follow good design practice 

check list. 
• No up lighting of buildings or 

structures or sky beams 
• After 22:00hrs switch off 
 

No 
lights 

New dwelling 
houses and 
extensions to 
dwelling houses 

See pages 12-13 
for guidance on 
domestic 
illumination. No 
up-lighting of 
buildings 
 

Please have lights 
on PIR/off when 

you are not 
outside 

• After 23:00hrs switch off or reduction in 
light illumination 

• Lights to be on PIR/switched off when 
you are not outside, like lights inside 
the house 

 
• No up lighting of buildings or structures 

 
• See diagrammatic tables Page 12-13 

for guidance on acceptable illumination. 

• After 22:00hrs switch off or reduction in 
light illumination 

• Lights to be on PIR/switched off when 
you are not outside, like lights inside 
the house 

• No up lighting of buildings or structures 
• See diagrammatic tables Page 12-13 

for guidance on acceptable 
illumination..  

• After 22:00hrs switch off or 
reduction in light illumination 

• No up lighting of buildings or 
structures 

•  Lights to be on PIR/switched 
off when you are not outside, 
like lights inside the house 

 
• See diagrammatic tables Page 

12-13 for guidance on 
acceptable illumination. 

No 
lights 

Business  & 
Sport 
development 

Follow Good 
Design Practice – 
20 Point Checklist 
Only use required 
wattage to meet 
recognised 
standards. 
Consider infrared 
in preference to 
all night lighting 
only in areas 
where necessary 
and PIR in all 
others  No 
uplighting or sky 
beams. 

• Follow Good Design Practice – 20 Point 
Checklist 

• Fully Cut off lights. 
• PIR systems or on/off switches. 
• Preferably no all-night lighting in 

villages 
• Switched off after work complete. 
• Follow good design practice check list. 
• No up lighting of buildings or structures 
• Max 35 watt halide after 23;00hrs  
• In designated industrial area of Castle 

Douglas sized town can have  70W 
lights on all night if full cutoff. Only use 
higher wattages to meet published 
standards when work is being done 
outside  

• No sky beams 
• Use infrared if security is an issue 

• Follow Good Design Practice – 20 
Point Checklist 

• Fully Cut off lights and additional 
shielding. 

• PIR systems or on/off switches. 
• Switched off after work complete. 
• Max 35W halide/150W halogen after 

22:00hrs 
• Follow good design practice check list. 
• No up lighting of buildings or structures 
• No sky beams 
• Use infrared if security is an issue 
 

• Follow Good Design Practice – 
20 Point Checklist 

• Special Permit Zone 
• Fully Cut off lights with 

additional shielding 
• PIR systems or on/off 

switches. 
• Switched off after work 

complete. 
• Max 35W halide/150W halogen 

after 22:00hrs 
• No up lighting of buildings or 

structures 
• No sky beams 
• Use infrared if security is an 

issue 
 

No 
lights 
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It is strongly advised that for full directions to lighting in and around the Dark Sky Park that the full lighting plan should be read. It 
can be obtained by downloading it from the Forestry Commission Scotland website at: 
 http://www.forestry.gov.uk/darkskygalloway 
In conjunction with this the Campaign for Dark skies has produced a lighting guide which can be downloaded at: 
http://www.britastro.org/dark-skies/guidelines.html 
Scottish government links: www.scotland.gov.uk/Publications/2007/03/14164512/0  "Controlling Light pollution and Reducing 
Lighting energy consumption" (this contains the 20 point check list) 
ILP web links on security: www.theilp.org.uk/index.php?page=environmental   Domestic security lighting PDF 
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Maximum Allowable Wattages (metal Halide/discharge lamps) to meet ILP indicator guidance for 
commercial/farm properties 

 Fully Cut-off (flat glass) Cut -off Semi cut-off 

 Pre-curfew 
Max Wattage 

Post Curfew 
Max Wattage 

Pre-curfew 
Max Wattage 

Post Curfew 
Max Wattage 

Pre-curfew 
Max Wattage 

Post Curfew 
Max Wattage 

E0 0 0 0 0 0 0 

E1*   100* 35* 0 0 0 0 

E2   250* 35*  150* 25* 0 0 

E2 designated 
industrial areas of 
Castle Douglas size 
town 

400 70         150 50 0 0 

E3 400 100 400 100 400 70 

E4 1000 150**  1000 150 1000 150 
* After work complete all lights to be switched off/on PIR 
** Can be 400W with best light fitting possible with 0cd/klm at 90 degrees 
 

Technical Data for lighting 

 Fully Cut-off                       
(flat glass) 

Cut-off                              
(Low profile bowl) 

Semi cut-off                     
(deep clear bowl) 

Max upward light 
ratio* 

0% 2.5% 5% 

Max source 
intensity at specific 
angle** 

 ≥90o                0 cd/klm 
    80o            100 cd/klm 
    70o            350 cd/klm 

 ≥95o            0 cd/klm 
    900          10 cd/klm    
    80o        100 cd/klm 
    70o        350 cd/klm 

 ≥ 95o       20 cd/klm 
     900       25 cd/klm 
     80o     150 cd/klm 
     70o     500 cd/klm 

Allowable angle of 
tilt 

0 degrees (bottom glass of lantern 

horizontal all light emitted downward) 
10o 20o 

Accepted in Zones E1 E2 E3 E4 E2 E3 E4 E3 E4 
*    ULR is the percentage of light emitted directly in to the sky 
**   The brightness of light emitted from a lantern at a specific angle 
 
Please avoid prismatic bowl lanterns in all zones e.g SOX/low-pressure sodium as their upward light ratio 
exceeds 5%. 
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Some additional Guidance for specific sites: 
Farms  
Where external work requires good levels of lighting to ensure safe working such as stockyards, dairy units etc - The use 
of up to 150W metal halide/1000Watt halogen - fully cut-off with additional shielding is acceptable. All lights must be 
switched off when work complete and every effort should be made to complete work before 22:00hrs. 
For security please read the section titled ‘Security’ further on in this guidance. Low light (35W halide/150W halogen max) 
or low impact solutions should be used for general movement around a site. The use of PIR and domestic strength lights 
is the recommended practice. Also please use down-pointing lights inside buildings with large roof windows or open sides. 
 
Quarries 
Quarries do exist in and around D&G. This is an accepted industry. However the amount of stray light they sometimes 
cause is not acceptable. The use of 150Watt flat glass fully cut off with zero tilt, pre-curfew is acceptable. Post curfew any 
light required for operational working that is on continuously should have additional shielding to prevent any light entering 
the surrounding landscape.  
The preferred option is that there is no 24 hour lighting in quarries. This is especially sensitive in or close to National 
/Regional Scenic Areas, sparsely populated moorland, hills, forestry, areas between the edge of buffer zone and nearest 
village/town . Any such working that requires operational lighting after 22:00hrs will be dealt with by the council on a case 
by case basis. 
Existing quarries in industrial parts of towns e.g Dalbeattie see guidance on industrial development for E2. 
 
Historic Buildings, Golf Ranges and private dwellings 
The use of up-lighting to make a feature of a building is becoming a trend. This is not acceptable and has no reasoning to 
back it up. If pre curfew there is a desire to feature a building then down lighting using appropriate fittings should be 
considered with all lights being switched off at 22:00 hrs. Golf ranges should invest in good fully shielded asymmetric light 
fittings and follow the good practice lighting plan, off after 22:00hrs and not in E1. There should be no large lit Golf ranges 
out with 2 miles from the edge of the E3 zones of Stranraer and Dumfries. Buildings of any stature should not have sky 
beams and should look for alternatives to highlight the buildings.  
 
Caravan Parks 
Caravan parks are the most popular form of holiday accommodation in D&G. There is currently a conflict with Quality 
assurance schemes and lighting guides which is being investigated. However, it should be noted that lighting is required 
to ensure people can see where they are going safely. It is not meant to have urban levels of street lighting. Caravan park 
operators should investigate means of lighting paths and driveways that do not require urban lighting structures and 
should have the ability to reduce if not switch off completely after 22:00 hrs.  Many of the guests may welcome the chance 
to view the Milky Way from a rural setting such as a caravan park without leaving their site.  
It is not compulsory to light caravan parks to the same standards of illumination as street lighting. 
It is advised that sites should consider domestic levels of light with fully cut off and if required additional shielding. In and 
around the main reception areas the use of a maximum of two 35watt flat glass units dimmed after 22:00 hrs is 
acceptable. Please see the tables on pages 12 & 13 
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Sporting venues 
All lighting must be designed using the 20 point check list and have fully cut-off lights that are switched off when game is 
completed & before curfew. These sites should be contained within major towns not village locations and not in E1. 
 
Industrial/Commercial Development 
 
Shops hotels pubs etc please see domestic guidance. 
 
E1 – As per farms. Full cut-off with additional shielding max 150W pre-22:00hrs and 35W after. After work is complete all 
lights should be either switched off or switched to PIR system.  
Wind turbines in E1 should not have lights on them and should therefore be built below the height where this becomes 
compulsory. For any buildings associated with a wind farm - flat glass, fully shielded, max 35W after curfew, and on 
PIR/switched off when outdoor work is not in progress. Any lights out with limits set for the DSP buffer zone only, will need 
a “special permit” authorised by Forestry Commission Scotland. 
 
E2- In villages and small units and in new Greenfield sites please apply the E1 standards above but curfew can be 23:00 
hrs. In villages the only all-night lighting should be public street lighting. 
 
In existing designated industrial areas of towns Castle Douglas size or larger. See wattage table. 
400W max full cut-off (150W for large supermarket) before 23:00hrs and if all night lighting is required 70W max after 
23:00hrs. Please only use high wattage lighting if published standards require this and please consider PIR lighting for 
areas where there is not 24-hour working. 
 
E3 Dumfries and Stranraer factories. See wattage limits in table and only use the higher values where published 
standards require this. Please consider 70W max after 23:00hrs or PIR lighting in areas without 24-hour working. Large 
supermarkets 150W max. Large industrial sites in Dumfries can be zoned E4 at the council’s discretion.  
 
There needs to be 24-hour lighting within the port area of Cairnryan. This should be the right wattage to meet the 
standards for a port of its size and should be full-cut off preferably with further shielding to meet the ILP guidelines to 
minimize light shinning out into the dark countryside immediately next to it. 
 

NB: All industrial sites, new builds or improvement applications should provide planners with all the answers to: The 
Good Design Practice – 20 Point Checklist 
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Good Design Practice – 20 Point Checklist (items in bold blue are key factors but all are required) 

1. Collection of client needs and interested parties’ comments 
2. Survey of surrounding area environment 
3. Identification of critical viewpoints or receptors 
4. Establish and calculate existing lighting conditions 
5. Summarise baseline measurements and calculation results 
6. Analysis of task lighting level recommendations and game level if sports lighting application 
7. Establish environmental light control limits 
8. New lighting design quality objectives 
9. Iterative lighting design methodology 
10. Calculated measurement of Task working area(s) Overspill area(s) 
11. Obtrusive light calculation of Property intrusion 

Viewed source intensities 
Nominal glare assessment 
Direct upward light ratio 
Building luminance 
Combined upward luminance grid 

12. Compare design achievement with baseline values 
13. Designer’s critique of final design constraints 
14. Viewpoint Visualisation 
15. Virtual walkthrough of illuminated site 
16. Schedule of model reflection factors 
17. Schedule of luminaire types, mounting height and aiming angles 
18. Schedule of energy usage and distribution 
19. Schedule of luminaire profiles 
20. Layout plan with beam orientation indication and site relationship with surrounding residential and 

commercial properties  

 
The Special Permit Zone will be deemed to include the Dark Sky Park Buffer Zone only. 
To obtain a lighting permit, applicants shall demonstrate that the proposed lighting installation application: 

• (a) Contains an analysis of all points in the 20 point Good Design Practice Checklist produced by the Scottish 
Executive  

• (b) A statement that shows every reasonable effort to mitigate Sky Glow and Light Intrusion has been addressed 
and accompanied by a computer calculation indicating average task luminance, uniformity, horizontal values of 
overspill beyond the property line and vertical luminance values of light intrusion on adjacent properties. 

• (c) Employs lighting controls to reduce the quantity of lighting at the project specific Curfew’ time which has been 
established in the Special Permit. 

• (d) Complies with all light limitation factors outlined in this Galloway Forest Dark Sky Park Lighting Management 
Plan. 
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Domestic use information on light types and illumination levels. 

 

Compact Fluorescent Bulbs 

ILP Indicator Zone 
 

E0 E1 E2 E3 E4 

Fully cut-off Luminaires each 
lamp watts maximum 

N/A 20 Watts 24 Watts 32 Watts 42 Watts 

Part cut-off luminaires each lamp 

watts maximum 

N/A 11 Watts 20 Watts 24 Watts 32 Watts 

No light control luminaires each 
lamp watts maximum 

N/A 9 Watts * 12 Watts* 12 Watts* 12 watts* 

* Only for existing light fittings. No new lights of this type. 
 

 
 

Tungsten Halogen Bulbs 

ILP Indicator Zone 
 

E0 E1 E2 E3 E4 

Fully cut-off Luminaires each 
lamp watts maximum 

N/A 60 Watts 100 Watts 150 Watts 200 Watts 

Part cut-off luminaires each lamp 

watts maximum 

N/A N/A 60 Watts 100 Watts 150 Watts 

No light control luminaires each 
lamp watts maximum 

N/A N/A N/A N/A N/A 
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Light Bulbs 

ILP Indicator Zone 
 

E0 E1 E2 E3 E4 

Fully cut-off Luminaires each 
lamp watts maximum 

N/A 2x35 Watts 
halostar 

2x60 Watts 
capsule 

100 Watts 100 Watts 

Part cut-off luminaires each lamp 

watts maximum 

N/A 60 Watts 60 Watts 100 Watts 100 Watts 

No light control luminaires each 
lamp watts maximum 

N/A 40 Watts 
candle* 

40 Watts 
candle* 

40 Watts 
candle* 

40 Watts 
candle* 

*Only for existing light fittings. No new lights of this type. 
 

 
 

Ceramic or metal Halide 

ILP Indicator Zone  

E0 E1 E2 E3 E4 

Fully cut-off Luminaires each 
lamp watts maximum 

N/A 1500lm        
20 Watts 

2000lm        
25 Watts 

3000lm        
35 Watts 

3000lm        
35 Watts 

Part cut-off luminaires each lamp 

watts maximum 

N/A N/A N/A N/A N/A 

No light control luminaires each 
lamp watts maximum 

N/A N/A N/A N/A N/A 
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If you choose a light and it is either bisymmetric or asymmetric the protective glass should be completely flat. The bulb 
should be well up in to the light fitting and it should be installed with zero upward tilt. 
There are good images of these different types of domestic luminaires on the Galloway Dark Sky Park lighting plan 
website. 
 
Security: There are a number of questions over what helps to make your property secure and what does not. We have a 
very active neighbourhood watch scheme here in Dumfries & Galloway which does work. Also it should be noted that 
most crime now occurs in broad daylight. However, ask yourself this one simple question. If you leave your outside lights 
on all the time how will your neighbour know if someone is snooping around? If your lights are on a motion detection 
system it will be very obvious when there is movement around a property. This does not mean that leaving the lights on 
is the preferred option. An area that is very dark is extremely hard for an illegal entry to take place without the use of a 
torch and has been proven to reduce theft not increase it. Farms in rural areas have seen a noticeable increase in large 
equipment thefts and this can be partly attributed to lighting the way for the thieves. Keeping the place dark and secure 
is the preferred deterrent. If protection is an absolute requirement then investing in infrared detection cameras/PIR-
activated CCTV /burglar alarms is an alternative which keeps the area completely dark. Getting equipment etched, 
stamped and protected using one of a number of new and traceable systems is also a good move by property owners. 
Speak to your local crime prevention officer for more details. 
Lights that are installed incorrectly make CCTV or naked eye identification extremely difficult. Any bright light in a rural 
setting can be seen from many miles away. This should always be taken account of regardless of the light fitting. 
 
Private houses & Guest accommodation increasingly have fancy lights lighting the way up driveways and in to the 
door. Some are simply solar lights that give off very little light and do not come under this guidance. However others are 
far more intrusive. Porch or exterior house lights are a major contributor to global warming and often have no shielding at 
all. The light from the lights also disperses with no directional control which often results in the use of over sized/powered 
bulbs to compensate for the poor light direction. If you wish your door and steps to be lit then invest in a downward 
fitted light that does just that. If you wish to light your path way then invest in a light that puts light on to your path or 
driveway not into your neighbours garden or house and not on to the main carriageway. Many modern well designed 
houses now come with small LED door down lighters that remain on all night but give off so little light that you can not 
see them from the neighbours property but give perfectly adequate light to unlock your door at night. All external house 
lights should be fully shielded, installed with zero upward tilt and be suitable for the task they are required to do. Most 
home owners will say that the external lights are for helping them to get form their car to the home. Most modern cars 
have that as a standard or optional extra that lights the car up and keeps headlights on when leaving the car at night. 
And all lights in a home environment have an off switch. 
If you live on one of the many open moorland areas in Dumfries & Galloway one outside light which is not fully shielded 
can be seen up to 10 miles away please take this into account. There is also a myth that sodium and metal halide lamps 
can not be on an on-off or PIR system. This is not true. Both can be installed using PIR or simply turning them on and off 
as required. 
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Farm Yards and holding areas are also a common feature in our landscape. The use of sodium lighting in many of them 
is all too often taken for granted. Animals are more affected by man made light than humans and this should be taken 
account of. As has been stated earlier the use of sodium or metal halide lanterns should be strictly controlled and used on 
a PIR or on-off system only. If no animals are in the holding or barns then lights are not required. When no human 
intervention is required then the lights should be off. The installation of directional lighting to assist in nocturnal activities 
on farms will both save power and reduce intrusive light if chosen and installed correctly. Please consider mounting all 
external lights within the confines of your buildings so that no stray light can reach on to the dark landscape surrounding. 
Industrial areas often back on to domestic areas. Ensure that no stray light enters the domestic areas, use FCO and 
shielded lights. 
If you live on one of the many open moorland areas in Dumfries & Galloway one outside light which is not fully shielded 
can be seen up to 10 miles away please take this into account. There is also a myth that sodium and metal halide lamps 
can not be on an on-off or PIR system. This is not true. Both can be installed using PIR or simply turning them on and off 
as required. 
 
 
There are many manufacturers of good lighting. The look of your fitting is very important to you, but this 
guidance is to make sure you ask about the use of the lantern first. Take time to consider how the light 
from the fitting will be dispersed, what do you wish the light to do for you? How bright do you need the 
light? It is extremely rare that you need it to so bright you can read a book outside. There is no reason for 
any sodium or metal halide lamp to be over 35watts in power in the E1 zone. 
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The ILP Zones in Dumfries & Galloway 

Core & Buffer areas extend in to Ayrshire. Areas Highlighted are for D&G only 



Appendix C2 - Galloway Forest Dark Sky Park Application to the International 

Dark Sky Association 



Galloway Forest District

Dark Sky Park
Application to the

International Dark Sky Association

Orion Rising above Clatteringshaws Loch
Picture by James Hilder



Forestry Commission Scotland background
Forestry Commission Scotland (FCS) is the Government Department responsible for the management of 
the national forest estate. It manages a total of some 660,000 hectares across Scotland.
As a government department FCS has many objectives that have to be implemented across the forest 
estate, it has no jurisdiction out with its land holding. 

Forestry Commission Scotland remit is to:

Protect and expand Britain’s forests and woodlands and increase their value to society 
and the environment.

Within our key objectives are number of remits that FCS are tasked to deliver including;. Reduce energy consumption. Reduce waste. Reduce and stop pollution due to its own activities. Protect wildlife and the natural environment. Stimulate the rural economy through employment and business development.. Protect and Expand Scotland’s Woodlands and Forests.

Forestry Commission Scotland is divided in to a number of departments which cover different areas of its 
activities. For the purpose of this application the department that deals with the direct management of the 
forest estate is called Forest Enterprise Scotland. (FES) (A full diagram of FCS structure can be found in the 
appendix)

FES is divided in to 10 forest districts across Scotland each with its own management structure. This 
application deals with Galloway Forest district which covers the south west of Scotland.

Aquila Milky Way above Craignell
picture taken by James Hilder



Galloway Forest District
Galloway Forest District (GFD) manages a total of 116,000 hectares of land, and within this land holding is 
Galloway Forest Park.  The forest district produces some 500,000 tones of timber annually supplying down 
line timber industries. It contracts a large number of contractors to carry out the harvesting of the timber 
and its associated work such as replanting and maintenance. It has as part of the main infrastructure;

. 120 staff. 1000km of forest road. 3 visitor centres. 120km of purpose built mountain bike trails (7stanes). 130km of managed forest trails. 2 forest drives. 15 car parks. 30,000 hectares of open hills. Multiple areas of conservation designated sites most under European designation.. A vast array of wildlife including, red, roe, sika & fallow deer. Badgers, foxes, 
   buzzards, golden eagles, red kites, bats and owls to name but a few.

Cygnus above Galloway Deer Range
picture taken by James Hilder



Galloway Forest Park
Galloway Forest Park (GFP) is the UK’s largest Forest Park at 75,000 hectares and was established in 1947. 
It is unique in that the land holding is entirely in one large area and is not divided by private land holdings. 
Where there are small isolated pockets of private property scattered across the Forest Park, they are not of 
any significance to clash with the activities of the Forest Park. GFP is a key component to economic stability 
of the south west of Scotland contributing annually around £11m in to the region, not including the timber 
elements.  Over the past 5 years there has been a move to increase the activity of the Forest Park using 
tourism as the stimulus. In 2006 a tourism strategy was developed to give direction to this initiative. The 
documents creation involved over 55 different businesses along with other key stakeholders. It is now 
under review and it will contain specific details on the retention of its dark skies as will the larger Forest 
District strategic strategy. Tourism is the single largest economic development opportunity that the region 
has. The addition of a Dark Sky Park will enhance the tourism product and assist in building the tourism 
industry over the shoulder months.

It is important to note that FCS has no statutory powers to control planning or any of its component parts. 
FCS can not force private businesses or residents to carry out work to promote its own objectives. It can 
only influence and persuade through robust argument. 

Sky glow photography at Clatteringshaws
Picture by Wigtownshire Astronomical Society



Dark Sky Park Status
Why is FCS interested in Galloway Forest Park containing a Dark Sky Park?

     1. GFP has the unique qualification of having a large expanse of land with little or no light,  
 surrounded by populated settlements ranging from small villages to large towns. It is also under 
 one management structure.

    2.  Astronomy has been an element of our education remit for some time and we have engaged  
 with the local astronomical society (The Wigtownshire Astronomical Society). This group raised 
 funding to establish the Galloway Forest Observatory on the outskirts of Newton Stewart. We also 
 participate in the dark sky observing project run by the Royal Observatory Edinburgh. 

    3.  We have made links with the Royal Observatory Edinburgh and the Glasgow science centre all  
 of whom have and will contribute towards the education to the wider public.

    4.  The reduction of energy bills is a key target.

    5.  The expansion of the tourism sector is the primary objective of GFP.

    6.  The presence of stunningly beautiful night sky is a natural phenomenon that could be lost if  
 action is not taken now.

    7.  There are plans to develop the Forest Park and as part of this project the 3 current visitor centres 
 will be rebuilt and a 4th will be constructed. By establishing a lighting plan before any designs 
 are established gives FCS the unique opportunity to ensure best practice is established and 
 adhered to.

    8.  GFP holds a number of major events with captive audiences where education about light 
 pollution could take place.

    9.  The education remit allows contact with around 1500 children each year and increase awareness 
 in the dark sky project has resulted in requests for additional information.

The Milkyway above Galloway
Picture by James Hilder



Out Reach Work
FCS has a wide remit across a wide spectrum of activities. At it’s core are the objectives stated earlier. This 
gives us a huge opportunity to realise potential from many different angles. Dark Sky Park Status is one 
such opportunity that was felt was worth while pursuing. Since its initial idea in Sept 2008, a number of 
workshops and talks have been given on the Dark Sky proposal. This has increased awareness, raised 
huge interest locally and wider and given the local region one single target that everyone can gain from. 

A selection of the press coverage will be incorporated in to this application. As a result of this increased 
interest Galloway Forest Park and the south west of Scotland has been mentioned in over 150 press 
articles world wide. We have had visits from the press of Germany, France, Sweden and Italy. There have 
been chat rooms discussing the proposals and our local Government officers have engaged.

Along side the high level awareness there has been a number of smaller activities through local schools 
and clubs as well as local businesses and local residents. As a result of this interest a small flier raising 
awareness of light pollution was created locally to hand out and give links for further reading. We also 
adapted our website to incorporate a special Dark Sky Page where all updates and activities will be 
posted, making it easier for people and businesses to link to.

Galloway Forest Park - looking north from Wigtowm   
Picture by Keith Muir



Commitments
As a direct result from the raised awareness and activities of FCS staff, the local Government area 
committee unanimously voted to fully support the application for Dark Sky Park status and went 
further by stating that they would actively seek a means of using Glentrool village, in consultation 
with its residents, as a case study for introducing a Dark Sky friendly lighting plan & fixtures. 

This is a major step forward and could see the local area transforming its lighting policy over the coming 
years. This would result in significantly reduced energy bills, reduced sky glow and opens the door to the 
possible expansion of the Dark Sky Park buffer zone. Forestry Commission Scotland would like to openly 
thank the Wigtownshire Area Committee of Dumfries & Galloway Council for their forward thinking and 
support of this project.

Further to this FCS are now investigating the inclusion of another land area currently under the 
management of Scottish Natural Heritage. This addition would bring in the land area on and around 
Cairnsmore of Fleet and bring the DSP closer to other villages.

Other land owners and councils have been approached and FCS will seek their approval and inclusion to 
the project as an ongoing project to protect and enhance the dark skies surrounding Galloway Forest Park.

The world famous 7stanes mountain bike trails of which two are within the DSP are major attractions. As a 
result of this application it was deemed by the 7stanes management board important enough to see if 
they could also assist. As a result they have secured funding from Dumfries Galloway Council to hold a 
night time mountain bike event to raise awareness of Dark Skies. Further information will be available on 
the 7stanes web site.

FCS will also alter its own lighting profile by: 

. Changing its main office external lighting in Newton Stewart.

. Altering its external lighting at its work units across the Forest Park

. Carry out changes over the next few years to ensure all external lights on properties owned by FCS 
   comply with and if possible exceed the light plan requirements.

These are not small commitments at a time when public spending is being severely reduced and 
pressure to stand still has never been greater.

Forestry Commission Scotland ask the board of the International Dark Sky Association to consider 
this application to become the UK’s first Dark Sky Park and open the eyes of the population of the 
UK the wonders that a Dark Sky can reveal.







Aims, Objectives and Targets
Our aim is to increase the economic, environmental and social

benefits of Scotland’s woods and forests through implementation
of the Scottish Forestry Strategy.

Our prime objective is to implement the Scottish Forestry Strategy
by promoting sustainable forestry in the private sector, mainly
through grant aid and partnership working, and by managing the
publicly owned forests in accordance with the Strategy. More
detailed information can be found in our Corporate Plan at:

www.forestry.gov.uk/scotland
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National Committee
for Scotland

! Currently vacant, Forestry Commissioner
(Chair)

! Bob McIntosh, Forestry Commissioner

! Hugh Insley, Chief Executive of Forest Enterprise Scotland

! Paul Snaith, Head of Corporate Services

! Paul Gray, Director General Environment,
Scottish Government

! Hamish Macleod, Forestry Commissioner

! Gordon Mann OBE, Non-Executive Committee Member

! Simon Rennie MBE, Non-Executive Committee Member

The National Committee for Scotland’s role is:
giving strategic direction to all of the Forestry Commission’s activities in

Scotland, on behalf of Scottish Ministers;

approving drafts of corporate plans and annual reports;

setting and monitoring the performance of targets for the management of
Scotland’s national forests;

grant-aiding and regulating forestry activities on other land;

identifying the resources required to meet objectives and monitoring financial performance;

ensuring the safeguarding of resources through internal control systems; and,
taking decisions on country-specific developments, and drawing to the attention of the Board of

Commissioners any issues of which it needs to be aware for the proper discharge of its GB duties.

North Highland FD
Tim Cockerill

Inverness, Ross and Skye FD
David Jardine

Moray and Aberdeenshire FD
John Thomson

Lochaber Forest District
Kevin Peace

Sustainable Forest Management
Hugh Clayden

Tay Forest District
Charlie Taylor

Cowal & Trossachs FD
Gordon Donaldson

West Argyll Forest District
Nick Purdy

Scottish Lowlands FD
Brent Meakin

Estates
Laurie Tyson

Planning
Nicol Sinclair

Communities, Recreation & Tourism
Alan Stevenson

Environment
Moira Baptie

Operations
Les Bryson

Finance
Alan Duncan

Communications & Secretariat
Sheryl May

Finance
Iain Yeoman

Admin
Ann Alexander

Design & Interpretative Services
Phil Whitfield

Business Development
Cameron Maxwell

Biodiversity
Gordon Patterson

Highland & Islands Conservancy
Bob Dunsmore

Grampian Conservancy
John Risby

Central Scotland Conservancy
Keith Wishart

Perth & Argyll Conservancy
Syd House

South Scotland Conservancy
John Dougan

Head of Corporate Services
Paul Snaith

Head of Grants & Licences
James Simpson

Head of Policy
Simon Hodge

Cabinet Secretary Richard Lochhead

Minister for Environment Roseanna Cunningham

Galloway Forest District
Rob Soutar

Grants Delivery
Lindsay Bisset

Social & Planning
James Ogilvie

Timber Development
Andy Leitch

Landscape and Culture
Nicholas Shepherd

Community Development
Bob Frost

Health Access & Recreation
Kevin Lafferty

Education
Sally York

Office Locations

Inverness

Edinburgh

Dumfries

Director Scotland Bob McIntosh

FEI Co-ordinator
Bonnie Maggio

Chief Executive of Forest Enterprise Scotland
Hugh Insley

Native Woodland
Derek Nelson

Renewables & Sustainable Dev.
Rebecca Carr

Species
Jo Ellis

Planning
Neil Langhorn

Water Soils & Air
Catherine MacCulloch

Carbon
Chris Nixon

HR Business Partner
Alison McSheaffrey

Dumfries and Borders FD
Bill Meadows

Media Relations
Steve Williams

Secretariat
Bruce Inglis

Grant Development
Douglas Wright

GIS & Spatial Data
Howard Davies

The Scottish Government’s Forestry
Strategy is based on the core
principles of:

Sustainable development – underpinned by sustainable
forest management;

Social inclusion - through helping to provide
opportunities for all, and helping to build stronger
communities;

Forestry for and with people; and

Delivery through well managed forests that
integrate effectively with other land uses and businesses.

Three outcomes are sought:

Improved health and well-being of people and their communities;

Competitive and innovative businesses contributing to the growth
of the Scottish economy; and

High quality, robust and adaptable environment.

Ways of delivering the vision include:

information and guidance;

regulation;

incentives;

a range of public services; and

through the management of the National Forest Estate.

More details can be found at: www.forestry.gov.uk/sfs

Forestry Commission
Forestry Commission Scotland is part of the Forestry

Commission - the Government department for
forestry in Great Britain. It also acts as the Forestry

Directorate of the Scottish Government.
The Forestry Commission is directed by a

GB Board of Commissioners and since devolution it has
operated as a cross-border public body. It provides

England, Scotland, and Wales with support services and
shared resources such as plant health, international

policy, statistics and economics, historic environment,
forestry training, human resources and IT.

Management Board
A monitoring and decision-making forum, maintaining
an overview of the business systems and administrative
arrangements underpinning the functioning of Forestry

Commission Scotland and its relationships with
stakeholders. The Board’s key function areas are

Finance, Human Resources, Service Boards, Ministerial
and Scottish Government links, and the structure, role

and membership of committees and meetings.

www.forestry.gov.uk/scotland

Scottish Forestry Forum
The Scottish Forestry Forum brings together different groups with an interest in the social, economic and
environmental benefits of forestry. Its key tasks are:

to ensure that successful progress is made in taking forward the Scottish Forestry Strategy;

to promote discussion about how to maximise the social, economic and environmental benefits of
forestry in Scotland; and,

to consider how Scottish forestry can best contribute to the wider rural development agenda in Scotland.

The Forum also has a role in disseminating information about implementation of the Scottish Forestry Strategy;
identifying areas where more effort is needed; and, when the time comes, assisting with the review of the strategy.

The Forum organises a public meeting once a year, and is supported by regional forums around Scotland.

FC Scotland Organisation Chart
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Inverness, Ross & Skye
Forest District
Tower Road
Smithton, Inverness
IV2 7NL
Tel: 01463 791575
Fax: 01463 793872
e-mail:invernessross&skye@forestry.gsi.gov.uk
Forest District Manager: David Jardine

Lochaber Forest District
Torlundy
Fort William, Inverness-shire
PH33 6SW
Tel: 01397 702184/5
Fax: 01397 700179
e-mail:lochaber@forestry.gsi.gov.uk
Forest District Manager: Kevin Peace

West Argyll Forest District
Whitegates
Lochgilphead, Argyll
PA31 8RS
Tel: 01546 602518
Fax: 01546 603381
e-mail:westargyll@forestry.gsi.gov.uk
Forest District Manager: Nick Purdy

Cowal & Trossachs Forest District
Aberfoyle
Stirling
FK8 3UX
Tel: 01877 382383
Fax: 01877 382694
e-mail:cowal&trossachs@forestry.gsi.gov.uk
Forest District Manager: Gordon Donaldson

Perth

HIGHLAND
& ISLANDS GRAMPIAN

PERTH & ARGYLL

CENTRAL
SCOTLAND

SOUTH SCOTLAND

Huntly

Dingwall

Hamilton
Galashiels

(Area Office)

Dumfries

Silvan House
EDINBURGH

Oban
(Outstation)

Moray & Aberdeenshire
Forest District
Portsoy Road
Huntly, Aberdeenshire
AB54 4SJ
Tel: 01466 794161
Fax: 01466 794986
e-mail: moray&aberdeenshire@forestry.gsi.gov.uk
Forest District Manager: John Thomson

Tay Forest District
Inverpark
Dunkeld, Perthshire
PH8 0JR
Tel: 01350 727284
Fax: 01350 727811
e-mail:tay@forestry.gsi.gov.uk
Forest District Manager: Charlie Taylor

Scottish Lowlands Forest District
Braidwood House
Braidwood, Carluke
ML8 5NE
Tel: 01555 660190
Fax: 01555 660191
e-mail:scottishlowlands@forestry.gsi.gov.uk
Forest District Manager: Brent Meakin

Dumfries & Borders Forest District
Ae Village
Parkgate, Dumfries
DG1 1QB
Tel: 01387 860247
Fax: 01387 860312
e-mail: dumfries&borders@forestry.gsi.gov.uk
Forest District Manager: Bill Meadows

Galloway Forest District
Creebridge
Newton Stewart
DG8 6AJ
Tel: 01671 402420
Fax: 01671 403708
e-mail:galloway@forestry.gsi.gov.uk
Forest District Manager: Rob Soutar

Our ten Forest Districts
manage Scotland’s national forests.

They protect and maintain the forests through
planting and management of woodlands, forest design,

and marketing timber, production planning,
management of forest operations, provision of public

access and recreation facilities.

Perth & Argyll Conservancy
Algo Business Centre
PERTH, PH2 0NJ
Tel: 01738 442830
Fax: 01738 441787
E-mail: panda.cons@forestry.gsi.gov.uk
Conservator: Syd House

Central Scotland Conservancy
Bothwell House
Hamilton Business Park
Caird Park, Hamilton
ML3 0QA
Tel: 01698 368530
Fax: 01698 368531
E-mail: centralscotland.cons@forestry.gsi.gov.uk
Conservator: Keith Wishart

South Scotland Conservancy
55/57 Moffat Road
Dumfries
DG1 1NP
Tel: 01387 272440
Fax: 01387 257888
E-mail:southscotland.cons@forestry.gsi.gov.uk
Conservator: John Dougan

South Scotland Area Office
North Wheatlands Mill
Wheatlands Road, Galashiels
TD1 2HQ
Tel: 01896 750222
Fax: 01896 751286
E-mail:southscotland.cons@forestry.gsi.gov.uk

The Headquarters of

Forest Enterprise Scotland
is located at:
1 Highlander Way
Inverness Business Park
Inverness IV2 7GB
Tel: 01463 232811
Fax: 01463 243846 or 01463 714978

Our five Conservancies
carry out our regulatory and grant support functions.

They promote sustainable forestry in their areas, balancing the needs
of timber production with those of landscape, biodiversity and people.

They give advice and information on forestry and provide grant aid
to woodland owners to establish new woodlands and

manage existing woodlands.

Supported by colleagues at:
55/57 Moffat Road
Dumfries
DG1 1NP
Tel: 01387 272440
Fax: 01387 251491

National Office for Scotland
Silvan House
231 Corstorphine Road
Edinburgh EH12 7AT
Tel: 0131 334 0303
Fax: 0131 314 6152

Highland & Islands Conservancy
‘Woodlands’, Fodderty Way
Dingwall, Ross-shire
IV15 9XB
Tel: 01349 862144
Fax: 01349 866624
E-mail: highland.cons@forestry.gsi.gov.uk
Conservator: Bob Dunsmore

Grampian Conservancy
Ordiquhill , Portsoy Road
Huntly, AB54 4SJ
Tel: 01466 794542
Fax: 01466 794986
E-mail: grampian.cons@forestry.gsi.gov.uk
Conservator: John Risby

www.forestry.gov.uk/scotland

Edition17 July 2009FC Scotland Organisation Chart

North Highland Forest District
The Links
Golspie Business Park
Golspie
Sutherland
KW10 6UB
Tel: 01408 634063
Fax: 01408 634014
e-mail:northhighland@forestry.gsi.gov.uk
Forest District Manager: Tim Cockerill

















SHIFCS Dark Skies
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Keith Muir
Head of Tourism, Recreation & Environment
Galloway Forest District

Qgliowgy Forest Park's bid for DarKg 

Thank you for giving VisitScotIand the opportunity to provide a letter of support for the bid to
establish the Ui<'s and possibly Europe's first Dark Sky Park as part of Galloway Forest Park.

Tourism is a key sector which is a major contributor to the economy of Dumfries 8: Galloway. The
national strategy, Tourism Framework for Change identifies a 50% growth ambition (in real terms)
by 2015 and any development which would add to this growth would be of benefit to the local area.

The Framework for Change also focuses on the need for quality products and services, working in
collaboration and innovation - this proposal would seem to address these points and could provide a
unique experience for tourists to the area.

Dumfries 8r Galloway is predominantly a leisure tourism destination and this development could
add to the breadth of offering and contribute to the area becoming a sustainable year round
destination.

It is a fact that most visitors to Scotland are attracted, more than anything else, by our scenery and
natural environment. It is also a fact that Scotland has more forest cover than the rest ofthe UK
(17% of Scotland is forested], so we know that Scotland's trees play a big part in adding to our
visitors‘ enjoyment. Dark Sky Park status would add value to the existing experience provided by
the UKs largest Forest Park.

Sustainability is a key theme in the Tourism Framework for Change and the local Area Tourism
Partnership Plan. To become Europe's most sustainable destination we need to ensure that tourism
growth doesn't result in the degradation of the very environment that is one of our unique selling
points. A development of this nature is a good opportunity for the area to develop its sustainability
product.

‘v'isitScotland's marketing campaigns are designed to attract visitors to Dumfries Si Galloway
throughout the year however seasonality can still be an issue. Dark Sky status could provide
opportunities to promote the area during the quietertimes ofthe year and give another reason to
visit and stay longer.

Dumfries 8| Galloway is Positioning itself as an area which is “Naturally lnspiring" and Dark Sky
status would fit well with this branding.

The Forestry Commission is a key partner in the Dumfries 8: Galloway Area Tourism Partnership
(ATP), of which its personnel are active and supportive members. It contributes to the Area Tourism
Strategy in conjunction with other public agencies and the trade members of the ATP. It also works
closely with community groups at more local level in encouraging access and use of the forests.
VisitScotland welcomes the opportunity to further develop this partnership approach relating to the
aforementioned bid.
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1  Preamble 
 
The purpose of this Lighting Management Plan is to provide strategies to control the effects 
of stray and obtrusive light from all exterior lighting whether it is intended for domestic, public 
or commercial use.  To this end the document will outline best practice in both :- 
 

!! Planning for lighting and appropriate lighting fixtures  
and  
!! Correct installation practice  

 
It also aims to provide practical advice on mitigating obtrusive light within the internal and 
external zones of Galloway Forest Park. 
 

 
 
Figure 1 – General location of Galloway Forest Park 
 
The Galloway Forest Park (GFP) is owned by the Forestry Commission Scotland (FCS) and 
it extends to some 76,000 hectares.  A general location plan is shown in Figure 1.  The park 
has three existing visitor centres and associated recreational and educational facilities at 
Newton Stewart, Glen Trool and Clatteringshaws Loch.  The general park layout is shown 
above and boundary descriptions will be explained later.  The park currently attracts 850,000 
visitors per year and the FCS vision is to see the GFP evolve into an outstanding visitor and 
recreational destination to attract 1.6 million visitors by the year 2015.   
 
Amateur astronomers form part of FCS outreach to attract more visitors and the 
protection of the existing dark night sky over GFP is crucial in this objective.   

Dalmellington 

Girvan 

Newton Stewart 

New 
Galloway 

Galloway 
Forest Park 

This map is reproduced from Ordnance Survey material with the permission of Ordnance 
Survey on behalf of the Controller of Her Majesty’s Stationery Office© Crown copyright. 
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil 
proceedings. 
Forestry Commission Licence No 100025498 Published 2009. 
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1.1 The Astronomers’ Viewpoint 
 
More than 20 years ago the British Astronomical Association (BAA) forged links with the 
Institution of Lighting Engineers (ILE) to open discussions on the plight of amateur 
astronomers.  The problem was that views of the stars at night were being diminished by 
stray upward artificial light from outdoor lighting. This included elements such as old style 
street lighting and poorly installed floodlighting installations, as well as other commercial, 
advertising and domestic lighting.   
 
The ILE responded by producing simple guidelines for their membership to apply when 
considering the technical attributes of stray light assessment.  More importantly the ILE 
guidelines introduced the concept of night time environmental zones with varying degrees of 
stray light acceptance depending on the night time ambient conditions.  The darker the 
ambient conditions the more stringent the stray light tollerance. 
 
The BAA was later instrumental in providing evidence, to HM Government’s Science and 
Technology Committee study on “Light Pollution”, of a year on year growth in the emission of 
light into the night sky.  The committee findings were published in 2003. 
   
Following the publication of the findings some forms of artificial light were declared a 
statutory nuisance in the “Clean Neighbourhoods and Environment Bill 2005” (for England 
and Wales).  In it Clause 102 states that the nuisance is defined as :- 
 
“ artificial light emitted from premises so as to be prejudicial to health or a 
nuisance.”  
 
Similar words can also be found in the Statutory Nuisance Provisions of “Public Health etc 
(Scotland) Act 2008 (Clause 110)”.   
 
In open countryside astronomers could make a reasonable claim that sky glow and glare 
from distant light sources, constituted a nuisance to them in pursuing their hobby. 
 
There are many reasons why obtrusive light should be prevented but there are two prime 
objectives for adequate control and they are:- 

 
!! To minimise those problems introduced by obtrusive light to the visual 

environment and to various factors of our social and conservation 
environment. 

 
!! To reduce unnecessary consumption of electrical energy and consequential 

demands on fossil fuels and global pollution caused by fossil fuel 
combustion. 

 
 
 
Combating poor light control for astronomers assists in achieving some of these 
prime objectives but it is only part of a national obtrusive light control issue. 
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This document has been commissioned by Forestry Commission Scotland with the prime 
objective of promoting the use of the intrinsic darkness of FCS land to view the stars in the 
night sky.  The document therefore concentrates on reducing the obtrusive light elements 
which are causing a nuisance, from both the astronomers’ and residents’ viewpoint, by:-  
 

!! Maintaining or improving the night sky darkness as a background to view the star 
constellations. 

 
 
!! Promoting a good practice working document for FCS use, and to be accessible by 

adjacent landowners and adjacent local authorities. 
 
 
!! Promoting the use of quality domestic lighting equipment with good light control.  
 
  
!! Encouraging improvement, adapting or changing existing lighting equipment. 

 
 
!! Creating a benchmark to achieve the dark skies award for the Galloway Forest Park. 
 
 

 
Unlike some other countries the UK has no regulatory governing body which provides 
exterior lighting.  Professional institutions like the Institution of Lighting Engineers, the 
Society of Light and Lighting, the Commission Internationale de l’Eclarage and British 
Standards all provide illuminating engineering background advice and recommendations for 
engineers to follow and adapt to suit different geographic locations. 
 
Likewise it is central to understand that Forestry Commission Scotland has no statutory 
powers to change or alter existing conditions or standards.  This role lies in the hands of 
Local Authority Planners and Engineers.     
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1.2 Night Sky Darkness Evaluation 
 
The night sky ‘brightness’ can be measured by a specially adapted meter called a Sky 
Quality Meter which is calibrated in visual magnitudes per square arcsecond (can be 
converted to candelas per square metre (cd/m2) in illuminating engineering terms).  The local 
astronomy group measured the night sky in November 2008 and some of the measurements 
recorded at that time are shown in Figure 2 below.  The greater the measurement reading, 
the darker the night sky at that time.  A full record with map reference locations are tabled in 
Section 2.2 (the Buffer Zone) 
 

 
 

Figure 2 -  Magnitudes per square arcsecond - measured near Clatteringshaws 
 
Astronomers also describe the sky darkness in terms of a Bortle Scale* of 1 to 9, this time 
the lower the number the darker the sky.  Reference to the nomogram in Appendix B shows 
the comparison of the various methods the astronomers use to describe the night sky 
quality. 
 
With an estimated conversion of 21.48 magnitudes per square arcsecond to Bortle’s 
scale, the area round Clatteringshaws Visitor Centre can be described as Bortle Class 
2 and an asset worthy of preserving. 
 
FCS are looking to develop the facilities of the existing visitor centre at Clatteringshaws Loch 
(see Figure 2) as the meeting point for night astronomy seminars and workshops.   
 

Dalmellington 

Girvan 

New 
Galloway 

Clatteringshaws 
Visitor Centre 

21.48 
Bortle Class 2 

21.25 

20.95 

21.34 

22.72 
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* See http://skyandtelescope.com/resources/darksky/article811.asp for further information on 
the Bortle Scale. 
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1.3 Technical Lighting Data 
 
It is not possible to produce a document on light control without introducing light technical 
parameters and when used they will be defined as required with an appendix summary of 
technical definitions.   
 
Basic Lighting Terms 

 
The following four lighting terms are the most commonly used for expressing values of light:  
 
lumen  Describes the total amount of light given off by a bare lamp. 
  (abbreviation: lm (sometimes klm for 1000lm)) 
 
candela Describes the intensity (I) of light in a particular direction.  

(abbreviation: cd) 
 
illuminance Describes the amount of light falling on a surface area  

in lumens / square metre.   (abbreviation: lux)  
 
luminance Describes the amount of ‘brightness’ reflected off an illuminated surface area 
  in candelas / square metre. (abbreviation: cd/m2) 
 
Detailed explanations of their meanings can be found in Appendix A.   
 
This Lighting Management Plan (LMP) has been devised, principally, to control stray upward 
light. Upward light can obscure night-time astronomical observations when it reflects off air- 
borne particles of water or dust. The effect is commonly known as sky glow.  However, 
direct light sources close to any field of observation are also problematic and are discussed 
later. 
 
Galloway Forest Park has a good record of clear dark skies but this is slowly diminishing 
with the growth of 24 hour living in the surrounding areas. Existing rural residences, farms 
etc., together with increasing development in villages and towns are all contributing to 
growth of upward light. 
 
Upward light and source intensity limitation are only two of four aspects of stray light control 
explained in two complementary technical publications on the limitation of obtrusive light 
namely:- 
 

!! The Institution of Lighting Engineers (ILE) ‘Guidelines for the Control of Obtrusive 
Light’ (Revised 2005) 
and  

!! The Commission Internationale de l’Eclairage (CIE) Technical Report 150:2003 
‘Guide on the limitation of the effects of obtrusive light from outdoor lighting 
installations’.   

 
Both documents support the concept of setting out environmental zones based on the night 
time ambient light in the area. They then go on to recommend differing degrees of stray light 
control for each of 4 environmental zones. The most onerous limitations being in the zone of 
darkest ambience namely Zone 1. 
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The majority of GFP falls in Environmental Zone E1 as outlined in Table 1.1 and a full 
description of light limiting factors for this and other adjacent environments will follow in 
Section 2.    
    
Table 1.1  Current UK Environmental Zones 
 
Zone 
Number 

Night Environment Typical examples 

 
E1: 

 
Intrinsically dark landscapes 

National Parks, Areas of Outstanding 
Natural Beauty or protected sites (eg 
Site of Special Scientific Interest) 

E2: Areas of low district brightness Rural or small village locations 
 

E3: Areas of medium district brightness Residential suburbs, industrial or small 
town centre locations 

E4: Areas of high district brightness Large town, commercial area or city 
centre with high levels of night time 
activity 

 
The centre of Galloway Forest Park is free of human habitation and this LMP advocates a 
further environmental zone to provide a zero permanent lighting tolerance (a future E0 zone 
perhaps). 
 
Where an area to be lit lies on the boundary of two zones the obtrusive light limitation values 
used should be those applicable to the most rigorous zone. 
 
In addition to direct upward light limitations Dr Christopher Baddiley has shown in ‘Towards 
Understanding Skyglow’ (ILE:2007) that obtrusive glare from street lighting units, at or near 
the luminaire horizontal axis, can also diminish the astronomers’ observations so the source 
horizontal intensity is also used in this LMP as a further means of providing nuisance 
reduction.   
 
Reference is therefore made to limiting intensity values emanating from lighting units. The 
traditional simplistic means of displaying intensity distribution information is by means of a 
polar diagram with angular intensity values. 
 
The polar diagram in Figure 3 (following) is a traditional way of illustrating a line of maximum 
intensity through the major and minor axis of a street lighting luminaire.  For clarity Figure 3 
shows only the major axis distribution for a street lighting luminaire ie the intensity of light 
emitted out of each side of the luminaire together with two angles where intensity limitations 
will be later applied to control upward light and a further two angles used in other 
publications to control disability glare.  
 
The light distribution from floodlights may also be shown as a Cartesian diagram (see 
Appendix A).  Whatever the representation the four angles of intensity limitations, in its 
installed condition, apply. 
 
For industry consistency all photometric light distribution intensity values are based on the 
candela / 1000 lamp lumens method (sometimes abbreviated to cd/klm).  The values shown 
in Figure 3 are typical of the most onerous light control values with the values at and above 
900  equalling zero candelas.  This condition is ideal in mitigating unwanted upward light.   
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Non-technical terms like high beam, semi cut-off, cut-off, fully cut-off and aero-screened are 
sometimes used to describe a luminaire’s light distribution.  These luminaire category terms 
disappeared from the lighting industry usage in Europe and the UK some 30-40 years ago 
but sometimes still appear in UK planning and American lighting publications.  They have 
therefore been combined, in this LMP, with more accurate technical descriptions with 
recommended limitations on intensity values in Section 2. 
 
Task Illuminance 
 
Over a period of time most working tasks, and sports activities, have been analysed and 
researched.  Recommendations have been relative to the quantity and quality of light 
required to carry out the task in comfort and safety.  It is important to:- 
 

!! Provide the correct lighting levels for the task or sport game and grade playing level. 
 

!! Provide the lighting only when needed. 
 

!! Recognise that providing light in excess of the recommendations not only increases 
an unnecessary addition to sky glow but it also wastes energy and increases the 
carbon footprint.   

 
Some recommended lighting levels relative to rural situations are included in this LMP for 
reference information and to assist in providing initial benchmarks for defining appropriate 
light levels. 
 
In the road lighting arena, British Standards now recommend, for each Environmental Zone 
type, both :- 
 

!! Different levels of outdoor task lighting 
 

!! Varying constraints of stray light control. 
   

Figure 3 - Polar Diagram of 
typical street lighting luminaire 
 
Also shows the angles and 
maximum intensity values for a 
“fully cut off” luminaire 
   
Imax at 950 = 0 candela 
Imax at 900 = 0 candela 
 
Imax at 800 = 100 cd/klm 
 
Imax at 700 = 350 cd/k/lm 
 
Tables extracted from BS publications 
will show all 4 angles and restrictions 
relative to glare control but in this 
LMP the important angles will be the 
intensity at 900 and above. 



Exterior Lighting Management Plan 
Issue 3 

 
Lighting Consultancy And Design Services Ltd  Page - 10 - 
Moffat, DG10 9BT 

 
 
The Roadmap shown in later sections of this LMP has been compiled from information in 
BSEN13201-2:2003 - ‘Code of practice for the design of road lighting’ (parts 1 and 2) and 
the European CEN Standards. It has been designed to provide a simple selection process 
for light levels and quality criteria, including obtrusive light controls. The road lighting solution 
is derived from assessment of environmental zones, user types, user volume and crime 
volume via a flowchart. 
 
It is hoped to extend this, or develop a similar process, for lighting management within the 
GFP. 
 
For task lighting on other outdoor work places reference should be made to BSEN 12464-
2:2007 – ‘Light and lighting – Lighting of work places’ (Part 2: Outdoor work places) but a 
few of the typical park area tasks are contained in Section 3.1. 
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2   Dark Sky Park Boundaries and Light Limitation Policy 
 
2.1   Dark Sky Park - Core Zone 
 
Galloway Forest Park contains approximately 15,200 hectares (58 square miles) of zero 
human habitation and this LMP proposes to maintain this area as the Core Zone of the Dark 
Sky Park. 
 
There are three mountain bothies namely Tuskeen in the north, Black Hill of Bush in Glen 
Trool and White Laggan in the south.  These bothies provide non residential shelter for hill 
management teams or hill walkers in inclement weather conditions but none have mains 
electricity and accordingly have no permanent lighting fixtures.   
 
The land is generally free of tree planting and has a short length of public highway network 
through the zone at the north end (see Figure 4).  A further short section runs parallel to the 
proposed Core Zone boundary where the public road terminates at a car park at the end of 
Glen Trool.   
 

 
 
Figure 4 – Core Zone public highway 
 
The un-planted hill tops contained within the Core Zone are noted in Table 2.1 following and 
the topography provides the water source for many burns and rivers. 
 
Table 2.1 Hilltops in the Core Zone 
 

Shalloch (542m) Shalloch on Minnoch 
(768m) 

Macaterick (499m) 

Tarfessock (696m) Kirriereoch Hill (786m) Mullwharchar (692m) 
Merrick (843m) Benyellary (719m) Bennan (562m) 
Buchan Hill ( 493m) Lamachan Hill ( 716m) Larg Hill (675m) 
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There are four residences very close to the Core Zone boundary but not within the zone 
namely :- Kirriemore, Glenhead, Craigencallie House and Drigmorn and their approximate 
locations are shown in Figure 5. 
  

 

Proposed Additional 
Visitor Centre 

Park Core Zone 
Kirriemore 

Glenhead 

Craigencallie 

Drigmorn 

Figure 5  - Core Zone boundary shown in black outline 

This map is reproduced from Ordnance Survey material with the permission of Ordnance 
Survey on behalf of the Controller of Her Majesty’s Stationery Office© Crown copyright. 
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil 
proceedings. 
Forestry Commission Licence No 100025498 Published 2009. 
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A new visitor centre is proposed on the banks of Loch Doon but this is at least 
2 kilometres beyond the Core Zone boundary. 
 
Although the Core Zone only forms about 20% of the landmass of the total park its 
illumination free attribute provides not only a viewing platform for astronomers its main day 
to day attribute provides a haven for wildlife.  
 
FCS is committed to wildlife preservation and Galloway forests abound with mammals, birds 
and reptiles in the human habitation free land in the Core Zone.  The abundance of wildlife 
ranges from the UK's largest mammal - the red deer - to the smallest of insects.  However, it 
is noted for the number and variety of bats, also pinemartin and owls all of which are key 
nocturnal species and rely on true darkness to hunt for food.  FCS is tasked with the 
protection of such species and have created projects to protect and enhance all wildlife.  
 
The core and buffer areas of the Dark Sky Park will be monitored for light invasion as part of 
the protection and to assist in preserving the breeding cycles of the local wildlife.  Some 
mammal breeding cycles, which use natural sunrise and sunset, are known to be upset 
when high levels of illuminance have been provided to extending daylight activities into part 
of the night. 
 
If in future years the red dear or hill goats, or other wildlife, start to conflict with vehicles on 
the public highway then reflective red eye marker posts will be installed to inhibit the animals 
approaching the highway in preference to installing road lighting in the Core Zone.  Localised 
speed limit restrictions may also be applied if found necessary. 
 
 
 
 
Policy Statement Number 1 
 
Within the Core Zone boundary shown in Figure 5 it is proposed to maintain a 
policy of no permanent illumination and therefore zero illuminance.   
 
 
 
 
Policy Statement Number 2 
 
The FCS will endeavour to ensure that no lighting will be allowed to be 
projected from the adjacent light permitted zones into the Core Zone and any 
overspill lighting from lights left on all night in the Buffer Zone to be no greater 
than 0.10 lux (horizontal) at ground level or 0.1 lux vertical at 1 metre (or 
higher) above ground. 
 
 
 
Policy Statement Number 3 
 
The FCS will endeavour maintain the ratio between artificial sky brightness 
and natural sky brightness to be less than 0.1. 
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2.2   Dark Sky Park - Buffer Zone 
 
 

 
 
Figure 6  - Boundary of Dark Sky Park Buffer Zone 
 
The Buffer Zone contains 1 village with x houses, x farms, x private homesteads and x 
tenanted homesteads.  With the exception of Glentrool Village the occurrence of external 
lighting is limited to domestic property and farm animal husbandry units and an inventory of 
lighting units both within the Buffer Zone and immediately adjacent, externally, to the dark 
sky park boundary is included in Section 5.  There is 1 hotel and 1 caravan site on the 
external side of the Buffer Zone boundary near Glentrool Village. 
 
Parcels of Galloway Forest Park extends further south than the green boundary line shown 
in Figure 6 and have been excluded from the Buffer Zone since many of the parcels are 
separated by land in private ownership and not partnering FCS  in dark sky preservation.   
 
FCS will endeavour to actively encourage and include additional partners to allow the 
Buffer Zone to be enlarged. 

Core 
Zone 

Buffer 
Zone 

Buffer 
Zone 

This map is reproduced from Ordnance Survey material with the permission of Ordnance 
Survey on behalf of the Controller of Her Majesty’s Stationery Office© Crown copyright. 
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil 
proceedings. 
Forestry Commission Licence No 100025498 Published 2009. 
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As indicated previously the local astronomical group have measured the darkness of the 
night sky in the Buffer Zone area and Table 2.2 contains a full listing of their measurement 
readings. 
 
Table 2.2 -  Dark Sky Measurements 25/11/2008 
 
Location Ordnance Survey 

Map Reference 
Visual Magnitude 
per arcsecond 2 

Note 

A713 layby 517998 21.21  
Forrest Bridge 552863 21.25 Bortle Class 3-4 and 

beyond the Buffer 
Zone 

Earlstoun Power 
Station 

614818 20.95 3 km beyond Buffer 
Zone limits 

Ken Bridge lay-by 641787 21.34 2 km beyond Buffer 
Zone limits 

Knockairling Burn 594744 21.39  
Clatteringshaws 
Visitor Centre 

551762 21.48 Bortle Class 2 

West Raiders Road 564752 22.72 Darkest sky 
luminance 
measurement 

Deer Range 522732 21.46  
Goat Park 497719 21.35  
Talnotry 489717 21.37  
Glen of the Bar 479708 21.37  
Anglers Car Park  442649 21.34 close to telescope 

housing at 
Glenamour 

Kirroughtree Visitor 
Centre 

454647 21.59 On Buffer Zone 
boundary with 
External Zone 

 
 
In Environmental Zone terms this is intrinsic darkness and as shown in Table 1.1 
equivalent to Zone E1.   
 
Accordingly the Buffer Zone must be maintained in this pristine condition.  Where new or 
replacement lighting has to be installed the most onerous light control conditions will apply 
and Table 2.3 contains the luminous intensity restriction requirements for luminaires installed 
in the Buffer Zone.   
 
Luminous intensity from a luminaire is derived from photometric information which has been 
measured under laboratory conditions.  These measured values describe the luminaire’s 
light distribution in numeric electronic format (commonly known as I-tables in IES, TM14 or 
ELUMDAT format).   
 
From the I-table for a particular luminaire and its installed angle of elevation the intensity of 
light at different elevation angles can be computed and classified in glare classes, namely 
G1 to G6.  G1 is the most relaxed and G6 is the most restrictive and this is the restriction, 
with selective relaxation, which should be applied in the Buffer Zone as shown in table 2.3.
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Table 2.3 -  Intensity limitation in Buffer Zone 
 

Maximum luminous intensity 
in cd/klm 

Forest Zone 
Dark Sky 

Requirements 

Glare 
Class 

at 
700 az 

at 
800 

az 

at 
 900 

az 

above 
950 az 

Non technical description  
of luminaire light control in 

installed location 

Buffer Zone 
+ 10 miles** 
beyond for 
lamps greater 
than 
20,000lumens 
(250w HID) 

 
 

G6 

 
 

350* 

 
 

100* 

 
 
0 

 
 
0 

Fully cut-off installation 
(sometimes called fully 
screened installation when 
luminaire is flat glass and 
horizontal) 
For all non-domestic 
luminaires 

 
Note az Table 2.3 restrictions apply to the luminaire’s installed angle of inclination which can 
be tested in UK industry standard design calculation software.  A very limited number of 
luminaires will pass this test if they are installed at elevation angles slightly greater than 00 
but this will be an exception rather than a rule.   
 
Note *   Intensity relaxation may be appropriate at 700 and 800 depending on luminaire 
availability but the values of zero intensity at 900 and 950 are crucial. 
 
Note **  Requires adjacent local authorities to apply similar controls in their own 
environmental policy plan. 
 
All design submissions for new lighting in the Buffer Zone must show evidence of 
compliance with the zero candela intensity at 900 and above. 
 
In addition to the intensity controls presented in table 2.3 further light limitations are 
contained in table 2.4, below, to mitigate any obtrusive light in an E1 environmental Zone 
and the two tables must be considered in tandem at the design stage for all new exterior 
lighting in the Buffer Zone. 
 
Table 2.4 - Obtrusive Light Marker Points  
 

ILE and CIE Obtrusive Light Limitations for Exterior Lighting Installations 
Light Intrusion 
 (into windows) 
E vertical (lux) 

Source Intensity 
 
I (cd) 

Building 
Luminance 
L (cd/m2) 

Environmental 
Zone 

Sky Glow 
Upward 
Light 
Ratio 
% 

Pre-
curfew 

Post-
curfew 

Pre-
curfew 

Post-
curfew 

Pre-curfew 

E1 
Dark Sky Park 

Buffer Zone 

 
0 

 
2 

 
0 

 
2,500 

 
0 

 
0 

Signs in the Buffer Zone will not be illuminated and will be faced with retro reflective 
material when required for traffic information 

 
In order to prevent low or medium district brightness creeping closer to the intrinsic darkness 
of the Buffer Zone, Section 2.4, later, contains recommendations to extend the Buffer Zone 
intensity and obtrusive light limitations between this zone boundary and the nearest adjacent 
town or village existing lighting unit in the External Zone.  This requires adjacent local 
authorities to apply similar controls in their own environmental policy plan. 
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Most domestic luminaires provide very little light control and none are measured 
photometrically in the same manner as commercially available luminaires.  Accurate 
intensity or illuminance values cannot be predicted by computer calculations and a different 
method of calculation is required.    
 
The initial inventory survey of existing lighting within the park boundary, see Section 5.2, was 
undertaken using a general rule of thumb limitation of 1,000 lumens as being dark sky 
compliant and a comprehensive table of lamps less than 1000 lumens is given in Appendix E 
for typical domestic luminaires. 
 
This LMP therefore proposes to use a lamp lumen or lamp wattage restriction in respect of  
all domestic luminaires.  Section 3.3 therefore contains a prescriptive method for all new 
domestic lighting.   
 
Care for the night time environmental control should be part of the process when selecting 
all new domestic equipment.  Examples of domestic luminaires with good and poor light 
control have been circulated to residents in the Buffer Zone and are repeated in Appendix D.    
 
After ‘curfew’, most lighting should be extinguished or reduced as activity levels decline. 
The ILE and CIE describe ‘curfew’ as the time after which stricter requirements (for the 
control of obtrusive light) will apply and sometimes the local planning authority will insert the 
time as a condition of use when approving new installation applications (eg sports field use). 
 
If not otherwise stated 22.00 hours is suggested as ‘exterior light curfew’ time in the Buffer 
Zone at which point residents will be encouraged to extinguish or reduce  the quantity of 
lighting.   
 
Refer to Section 3 for information on time switches and other switching regimes. 
 
The Buffer Zone, in general, has an ambient night time setting of E1 (intrinsic darkness 
broken in small areas by residential property).  In this setting additional lighting might 
adversely affect wildlife, flora and fauna or disturb the character of the area.  The vision of 
residents and users will adapt to low light levels.  Lighting may be provided for safety, 
security and/or convenience but need not necessarily be uniform or continuous.   
 
  
 
Policy Statement Number 4 
 
Properties under the ownership of FCS fitting any new commercial exterior 
lighting units must have them installed to achieve a zero Upward Light Ratio 
and encourage domestic luminaires to be selected from units having some 
form of upward light control. 
 
 
Policy Statement Number 5 
 
Surrounding Local Authority should be encouraged to expand the Buffer Zone 
Intensity Limitation parameters for new lighting installations with lamps 
emitting 20,000 lumens or greater. 
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Good Design Practice – 20 Point Checklist 
 

!! Collection of client needs and interested parties’ comments 
!! Survey of surrounding area environment 
!! Identification of critical viewpoints or receptors 
!! Establish and calculate existing lighting conditions 
!! Summarise baseline measurements and calculation results 
!! Analysis of task lighting level recommendations and game level if 

sports lighting application 
!! Establish environmental light control limits 
!! New lighting design quality objectives 
!! Iterative lighting design methodology 
!! Calculated measurement of   Task working area(s) 

       Overspill area(s) 
!! Obtrusive light calculation of  Property intrusion 

        Viewed source intensities 
        Nominal glare assessment 
        Direct upward light ratio 
        Building luminance 
        Combined upward illuminance grid 

!! Compare design achievement with baseline values 
!! Designer’s critique of final design constraints 
!! Viewpoint Visualisation 
!! Virtual walkthrough of illuminated site 
!! Schedule of model reflection factors 
!! Schedule of luminaire types, mounting height and aiming angles 
!! Schedule of energy usage and distribution 
!! Schedule of luminaire profiles 
!! Layout plan with beam orientation indication and site relationship 

with surrounding residential and commercial properties 
 

2.3 External Zone - General 
 
Since FCS has no jurisdiction in the area beyond their forest boundaries this section 
explains how planners and engineers can help to maintain and enhance the Dark Sky Park.   
 
As indicated in the Preamble the guidance given in this document will assist in the defence 
of the existing dark sky over Galloway Forest Park, however, beyond the park there is a 
national problem with obtrusive light.  Part of the problem emanates from the random 
standards of some planning applications containing external lighting proposals and the 
Scottish Executive produced a Planning Guidance Note (Controlling Light Pollution and 
Reducing Energy Consumption) which provides consistency in lighting design proposals.  
 
A summary of the design methodology is repeated below and reference to the document will 
provide the reasoning behind the bullet points.  This LMP encourages local authority 
planners to insist on a thorough design process by the developer before submitting 
proposals.   The 20 point checklist below is laid out in the chronological order particular to a 
lighting designer’s methodology plan.  The lighting designer’s failure to complete some parts 
of the Scottish Executive methodology plan could result in a serious flaw in the planning 
application.   
 
The bullet points, which are shown bold, should be taken as the absolute minimum 
presentation requirements to appraise small projects.    
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Figure 7 – External Zone with distances to major sources of light production 

This map is reproduced from Ordnance Survey material with the permission of Ordnance 
Survey on behalf of the Controller of Her Majesty’s Stationery Office© Crown copyright. 
Unauthorised reproduction infringes Crown copyright and may lead to prosecution or civil 
proceedings. 
Forestry Commission Licence No 100025498 Published 2009. 

20 miles 

17 miles 

9 miles 

6 miles 

4 miles 



Exterior Lighting Management Plan 
Issue 3 

 
Lighting Consultancy And Design Services Ltd  Page - 20 - 
Moffat, DG10 9BT 

 
2.4 External Zone – Immediate surrounds 
 
External lighting in the towns and villages surrounding GFP Buffer Zone is predominantly 
street lighting and a full inventory can be found in Section 5.3.  With only a few exceptions 
every town and village contains a majority of low pressure sodium lighting units although the 
three surrounding local authorities have made efforts to install high pressure sodium or metal 
halide as a replacement option.   
 
In the ILE publication ‘Towards Understanding Skyglow’ Dr Baddily’s research has shown 
mathematically that low pressure sodium lighting creates significantly more sky glow than 
that emitted from cut-off or fully cut-off luminaires, especially at large distances beyond 20 
km.  He stresses that it is essential to control the intensity at and above the horizontal to 
contain the effect of sky glow and table 2.5, following, shows the proposed adoption relative 
to external areas beyond the GFP boundary. 
 
At a distance of 20km (just over 12 miles) in rural conditions the low pressure sodium 
luminaires give nearly 70% more sky glow effect than fully cut-off luminaires.  From the 
external inventory (see Section 5.3) there are approximately 1090 low pressure sodium 
luminaires and they predominate other light sources by an average ratio of 2 to 1.   
 
There are 20 towns and villages surrounding GFP but there are 6 good examples where 
there are now no, or very little, low pressure sodium luminaires remaining.  All villages are 
considered to have a low district brightness equivalent to Environmental Zone E2, with 
Newton Stuart and Dalmellington town centres equivalent to E3. 
 
In order to stop low district brightness centres creeping towards the existing intrinsic 
darkness of the park this LMP proposes that an E1 environmental zone should be 
maintained between the park Buffer Zone boundary and the nearest village / town.  This 
means that all new lighting, whether public or private, requires to conform to the intensity 
and intrusion limitations expressed in Section 2.2. 
 
The External Zone inventory contains a pictorial overview of the lighting stock in use at this 
point in time.  Against each luminaire is a generalised glare assessment to compare with 
Table 2.5 below.  The critical intensity limit, at 900, is highlighted and presented with a tick 
where the units have been found to be installed with less than 10 cd/klm.  None can achieve 
zero intensity above 950. 
 
 
Table 2.5 and 2.6 follow on the next page
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Table 2.5 -  Intensity limitations in External Zone 
 

Maximum luminous intensity in 
cd/klm 

Forest Zone Dark 
Sky 

Requirements 

Glare 
Class 

at 
700 az 

at 
800 az 

at 
 900 az 

above 
950 az 

Non technical 
description of luminaire 
light control in installed 

location 
Between Buffer 
Zone and nearest 
E2 Zone 

 
G6 

 
350 

 
100 

 
0 

 
0 

 
Fully cut-off installation 

From Buffer Zone 
E1 extension 
to 5 miles 

 
G5 

 
350 

 
100 

 
10 

 
0 

 
Cut-off installation 

External from 5 
miles to 10 miles 
beyond Buffer 
Zone 

 
G4 

 
500 

 
100 

 
10 

 
0 

 
Cut-off installation 

All luminaires with 
lamps greater than 
20,000 lm  

 
G6 

 
350 

 
100 

 
0 

 
0 

 
Fully cut-off installation 

 
The mileage limits shown in Table 2.5 assume that no other, more restrictive intensity 
limitation, external policy is in place and as stated before requires adjacent local 
authorities to apply similar controls in their own environmental policy plan. 
 
As in section 2.3 the following table should be used in tandem with table 2.5 to mitigate any 
obtrusive elements in the lighting design of new installations. 
 
Table 2.6 -  Obtrusive Light Maker Points for an E2 Environmental Zone  
 
ILE and CIE Obtrusive Light Limitations for Exterior Lighting Installations 

Light Intrusion 
(into windows) 

E vertical (lux) 

Source Intensity 
 

I (cd) 

Building 
Luminance 
L (cd/m2) 

 
Environmental 
Zone 

Sky Glow 
Upward 

Light 
Ratio 

% 
Pre-
curfew 

Post-
curfew 

Pre-
curfew 

Post-
curfew 

Pre-curfew 

E1 
Dark Sky Park 

Buffer Zone 
extension 

 
0 

 
2 

 
0 

 
2,500 

 
0 

 
0 

E2 
For 10 miles 
beyond E1 

 
2.5** 

 
5 

 
1 

 
7,500 

 
500 

 
5 

      400 for E2 
illuminated 

sign 
 
** Upward Light Ratio for luminaires in E2 zone using lamps less than 20,000 lumens 
otherwise 0% for lamps greater. 
 
A considerable number of floodlights can be found in the three power station complexes and 
also on the water dam structure.  Through this LMP the FCS will discuss with its neighbours 
various options in an attempt to reduce upward light transmission. 
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Table 2.7 -  Summary of intensity limitations in increasing restrictive order 
 

Maximum luminous intensity in 
cd/klm 

Non technical 
description  
of luminaire light 
control in installed 
location 

Glare 
Class 

at 
700 az 

at 
800 az 

at 
 900 az 

abov
e 

950 az 

Dark Sky 
Requirements  

Semi cut-off installation G1  200 50   
 G2  150 30   
 G3  100 20   
Cut-off installation G4 500 100 10 0 External from 5 

miles to 10 miles 
beyond Buffer Zone 

Cut-off installation G5 350 100 10 0 External from buffer 
Zone extension 
to 5 miles 

Fully cut-off installation 
(sometimes called fully 
screened installation) 
 

 
 

G6 

 
 
350 

 
 
100 

 
 

0 

 
 

0 

Buffer Zone 
+ 10 miles beyond 
for lamps greater 
than 20,000 lm 
 

Fully cut-off installation 
(sometimes called fully 
screened installation) 
 

 
G6 

 
350 

 
100 

 
0 

 
0 

 
Buffer Zone 
 
 

 
Zero lighting tolerance  
 

  
0 

 
0 

 
0 

 
0 

 
Core Zone 

 
 
Policy Statement Number 6 
 
Surrounding Local Authority should be encouraged to insist that lighting 
design proposals conform with Scottish Executive design methodology 
checklist.  (see Section 2.3)   
 
 
Policy Statement Number 7 
 
Surrounding Local Authority should be encouraged to expand the Buffer Zone 
intensity and intrusion limitation parameters for all lighting between the Buffer 
Zone boundary and the nearest existing town or village lighting unit.  (see 
Section 2.4) 
 
Policy Statement Number 8 
 
Surrounding Local Authority should be encouraged to stop installing new low 
pressure sodium lighting within 15 miles of the Buffer Zone boundary and 
reduce luminaire elevation tilt, where required, to meet the intensity limitations 
at and above 900.  (see Section 2.4) 
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3 Performance Requirements - General 
 
Luminaires are designed to have light distributions which are appropriate for specific 
applications.  Even though a luminaire has a Dark Sky Fixture Award it can produce sky 
glow, light intrusion or glare if it is installed improperly.  At lighting design stage, by following 
the recommendations relating to intensity and vertical illuminance limits should mitigate the 
obtrusive nature of stray light.   
 
Industry standard software, complete with obtrusive light evaluation criteria eg Philips 
Calculux is downloadable from their web site.  Some luminaire manufacturers also provide a 
design service but this may be limited in application. 
 
Although described in the External Zone section, all planning applications involving external 
lighting should follow the 20 point plan outlined in Section 2.3 whether it is in the GFP Buffer 
Zone or in the External Zone to ensure that intensity and obtrusion are mitigated accordingly. 
 
Over-lighting an area is just as obtrusive and wasteful as pushing light into the night sky.  
Designing for, and providing, the correct task illuminance on the ground is just as important 
as controlling stray light.   
 
The next sections look at task luminance or illuminance to suit the holistic need of the area’s 
environmental night ambience together with the user and audience volume. 
 
 
Switching Regime 
 
Many commercial premises have labels attached to light switches to say “switch off lights 
when room is not in use” and some buildings have energy management systems which 
automatically detect occupation and adjust accordingly.  External lighting should be similarly 
treated, not only to limit energy usage but also to reduce the impact on the night sky.  
Section 2.2 introduces a night curfew time after which exterior lighting should be switched off 
or reduced in quantity. 
 
Many domestic exterior luminaires can be purchased with a combined passive infra-red 
(PIR) presence detector and photoelectric switch unit (PECU) to do the same work as the 
commercial building management system.   
 
All residences in the Buffer Zone should be encouraged to adopt some form of light 
reduction after the ‘curfew’ time. Even if the luminaire is not fitted with presence or darkness 
detection some DIY stores supply programmable light switches which are designed to 
replace existing internal manually operated switches.   
 
Some road and motorway lighting in the UK now has energy management built into the 
luminaire control gear to dim the street lighting depending on the volume of traffic.  The 
same principles could equally apply to new lighting which is installed within the Buffer Zone.  
Such a system requires electronic control gear to operate the lamp and many road lighting 
luminaires are now fitted with a presence detection regime.  
 
Policy Statement Number 9 
 
With the exception of public maintained areas all residential and business 
occupiers in the Buffer Zone will encouraged to switch off or reduce their 
exterior lighting quantity at 22.00 hours. 
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3.1 Requirements for non residential outdoor lighting   
 
3.1.1 Work Task Lighting 
 
The preferred method of designing lighting is by following the performance method of task 
illuminance selection process from either BS EN12464-2:2007 “Light and Lighting – Lighting 
of work places – Part 2 Outdoor work places”, and a few examples have been extracted and 
shown in Table 3.1 for easy reference, or from BS EN 12193:2007 “Light and Lighting. 
Sports Lighting”  (see also the CIBSE Sports Lighting Guide).   
 
Table 3.1 – Illuminance for typical tasks external to GFP  
 
Ref 
No. 

Type of area, task or activity Eav 
lux 

Uo GRL Ra Remarks 

 Farms      
5.5.1 Farm Yard 20 0.10 55 20  
5.5.1 Equipment Shed (Open) 50 0.20 55 20  
5.5.3 Animals sorting pen 50 0.20 50 40  
 Industrial sites and Storage 

areas 
     

5.7.1 Short term handling of large units 
and raw material, loading and 
unloading of solid bulk goods 

20 0.25 55 20  

5.7.2 Continuous handling of large 
units and raw material, loading 
and unloading of freight, lifting 
and descending location for 
cranes 

50 0.40 50 20  

5.9.1 Parking Areas – See Roadmap 
in section 3.2 following 

   20  

 Sawmill      
5.13.1 Timber handling on land and in 

water, sawdust and chip 
conveyors 

20 0.25 55 20  

5.13.2 Sorting of timber on land or in 
water, timber unloading points 
and sawn timber loading points, 
mechanical lifting to timber 
conveyor, stacking 

50 0.40 50 20  

5.13.3 Reading of addresses and 
marking of sawn timber 

100 0.4 45 40  

5.13.4 Grading and packing 200 0.5 45 40  
5.13.5 Feeding into stripping and 

chopping machines 
300 0.5 45 40  

       
 Simple Summary for safety 

and security 
     

 Very low risk 5 0.25 55 20  
 Low Risk 10 0.40 50 20  
 Medium Risk 20 0.40 50 20  
 High Risk 50 0.4 45 20  
Key to table abbreviations 
Eav = Maintained average illuminance 
Uo   = Overall uniformity 
GRL = Glare Rating limit (for internal work visibility benefit and not a visibility measure from outside the site) 
Ra    = minimum colour rendering index 
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Most of the recommended values shown in Table 3.1 have been based on the premise that 
a lamp with a low colour rendering index will be used as shown in the column headed ‘Ra’. 
 
The colour rendering index of a standard high pressure sodium lamp (SON) (yellow coloured 
light) is about 20 but the colour rendering index of ceramic metal discharge lamp (CMD) 
(true white light) is in the order of 65. 
 
Various research projects, carried out over several years, have proved that human vision 
works better with high order colour rendering and in some tasks the illuminance value can be 
reduced if ‘white’ light is used instead of ‘yellow’ light.   
 
Although monochromatic low pressure sodium light is simple to filter out of astronomical 
observations a well controlled, zero upward light, white light source should be a more 
acceptable compromise with some energy saving advantages.  Filtering out certain 
wavelengths of artificial light, however, has the effect of reducing the visibility of low 
magnitude stars by a factor of at least 4 (equivalent to 2 F-stops in a camera aperture).  
 
Illuminance recommendations are based on a numeric system to replicate visually 
perceptible increasing steps as shown in Table 3.2.  This table also shows the illuminance 
step difference between low colour rendering lamps and high colour rendering lamps. 
 
Table 3.2 – Illuminance comparisons based on colour rendering index (Ra) 
 
Colour 
Rendering 
Index 

 
Task Maintained Average Illuminance Steps (lux) 

Ra < 60 2 3 5 7.5 10 15 20 30 50 75 100 200 300 
Ra > 60  2 3 5 7.5 10 15 20 30 50 75 100 200 
 
The roadmap in Section 3.2 shows this technique in operation on public highways and 
amenities, however, BS 13201 recommends that the lowest value of 2 lux should not be 
reduced to the anticipated value of 1 lux.   
 
There is no visual reason why 1 lux cannot be used on private paths or roads within 
GFP where appropriate. 
 
 
3.1.2 Sports Lighting   
 
With a growth in leisure pursuit comes a growth in the need to extend the hours that play 
areas can be used and there are several game areas in the adjacent Exterior Zone with 
floodlighting facilities but many have poor light control.  Nationally some sports areas contain 
some of the worst cases of over-lighting and it is essential that this does not happen around 
GFP. 
 
 
BS EN 12193:2007 “Light and Lighting. Sports Lighting” contains both indoor and exterior 
lighting recommendations for not just the players but also the audience, the referees, the 
cameras and last but not least the neighbours.   
 
The illuminance recommendations are based on the quality of the game.  There are 5 levels 
of competition from National to Recreational, all with different illuminance requirements.  
Table 3.3 shows some of these extremes.   
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Some manufacturers provide free design 
outlines as shown in Figure 8 but that is only a 
very small part of sports lighting design 
considerations.  It is also essential to consider 
light overspill and intrusion, especially when 
the sports field is close to residential property. 
 
In order to protect the existing dark sky over 
GFP any new sports facilities requiring 
floodlights it is essential to ensure the playing 
surface is not over lit. 
 
Double asymmetric flat glass luminaires should 
be used with the luminaire window completely 
horizontal as shown in Figure 9. 
 
It may also be necessary to limit the average 
illuminance to that of recreational level 
depending on the distance the sports facility is 
from GFP Buffer Zone.  (see Appendix A for 
the definition of ‘average’). 
 
 

Figure 8 – Typical Football Area - Free Design 
 
 
Table 3.3  - Game maintained average illuminance extremes 
 

Game Class I Class III 
Football, Rugby, Basketball, 
Netball, Volleyball 

500 lux 75 lux 

Equestrian and Cycle Racing 500 lux 100 lux 
Hockey and Tennis 500 lux 200 lux 

 
 
 
 
 
 
 
Figure 9  – Tennis Court lighting example 
 
This is a pictorial example of a fully cut-off luminaire 
which is sometimes known as a fully screened           
installation without applying additional external 
screens, hoods or louvers on the luminaire. 
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Main User  Type Typic al  Speed
of  Main  User

Ex c luded UserType Sit uat ion
Set

Pedestrian & Cyclist Walking Speed Motors, Slow Vehicles
& Motor Cycles

Remote Path - Set 8
"Shops" -         Set 7

Vehicle conftict
and shop users

10-30 MPH "Streets" -       Set 7
Car Parks -     Set 6

Residential vehicles,
Cycles & Pedestrians

10-30 MPH Heavy goods vehicles   Set 5

Motorised traffic &
Slow vehicles

20-40 MPH Minor / Rural- Set 4
Secondary -   Set 3

Motorised Traffic 30-70 MPH None     Set 2

70+ Slow vehicles, cycles
& pedestrians

    Set 1Motorway
Regulations

Selec t ion Mat r ix  St ar t er

Set  1  - Lum inanc e Design Objec t ives
Typic a l  Net w ork :- Mot orw ay& Mot orw ay L ink  Roads
Traf f ic  Flow  ADT <40,000 >40,000

Lav U o Ul T I S R Lav U o Ul T I SR
Complex Interchange 2.0 0.4 0.7 10% 0.5 2.0 0.4 0.7 10% 0.5

Junction
Spacing

<= 3Km

  > 3Km

1.5 0.4 0.7 10% 0.5 2.0 0.4 0.7 10% 0.5

1.5 0.4 0.7 10% 0.5 1.5 0.4 0.7 10% 0.5

Hard Shoulder 0.75 0.4 0.6 10% 0.5 0.75 0.4 0.7 10% 0.5

Set  2 - Lum inanc e Design Objec t ives
Typic a l  Net w ork :- St ra t eg ic  Rout es, Trunk  and som e Pr inc ipa l  " A"  roads
Main Dis t r ibut or  Rout es or
Rout es bet w een St rat egic  rout es w i t h  peak  t im e park ing rest r ic t ions

Traf f ic  Flow  ADT <15,000 >15,000 >25,000
Lav U o Ul T I S R Lav U o Ul T I SR TIUlU oLav SR

Single
Carriage-
way

Normally 1.0 0.4 0.7 15% 0.5 1.5 0.4 0.7 10% 0.5

1.5 0.4 0.7 10% 0.5

Dual Carriageway 1.0 0.4 0.7 15% 0.5 1.5 0.4 0.7 10% 0.5

>10,000
& E3 or E4

2.0 0.4 0.7 10% 0.5
Above only with on street
parking,  otherwise as below
1.5 0.4 0.7 10% 0.5

Set  3 - Lum inanc e Design Objec t ives
Typic a l  Net w ork :- Sec ondary  Dis t r ibut or  (" A,B &  C"  Class i f ied)
Unc lass i f ied  Urban Bus  Rout es
Urban Co l lec t o r  Road

SRLav U o Ul T ISRTIUlU oLavS RTIUlU oLav
Low  Dis t r ic t  Br ight nessTraf f ic  Flow  ADT Medium  Dis t r i c t   (E3) High Dis t r ic t  Br ight . E4

 < 7 ,0 0 0
7,000 - 15,000
 > 15,000
> 25 ,000

0.75 0.4 0.6 10% 0.5 1.0 0.4 0.5 15% 0.5 1.0 0.4 0.7 15% 0.5

1.0 0.4 0.6 10% 0.5 1.0 0.4 0.6 15% 0.5 1.5 0.4 0.7 10% 0.5

1.0 0.4 0.7 10% 0.5 1.5 0.4 0.7 10% 0.5 1.5 0.4 0.7 10% 0.5

1.5 0.4 0.7 10% 0.5 1.5 0.4 0.7 10% 0.5 2.0 0.4 0.7 10% 0.5

Set  8  - i l lum inanc e Des ign Objec t ives
Typ ic a l  Net w ork :- Foo t pa t h , c yc le  w ay
and non-t ow n c ent re  pedest r ian area

Pedest r ian Flow N o r m a l H igh
Env i ronm ent a l  Zone
Norm al  Cr im e

High Cr im e

Ea v
Em i n
Ea v
Em i n

E1 /2 E3 E4 E1 /2 E3 E4
2 3 5 3 5 7.5

0.6 0.6 1 0.6 1 1.5

7.5 10 15 10 15 20

1.5 3 5 3 5 8

Pedest r ian Flow
Measurem ent  f rom  IESNA
in 1st  hour of  dark ness
Low  = 10 or less
Medium  = 11 t o 100
High = over  100

Where a light source with Ra>60 is used, the lighting level can be reduced by 1 class
except 2 lux should not be reduced further.

Pedest r ian / t ra f f ic  f low
Env i ronm ent a l  Zone E 3 E4

Medium High
E3 E4

Ea v
U o
Ea v
U o
Ea v
U o

Pedest r ian Only

Mix ed on separat e
sur fac e
Mix ed on shared
sur fac e

15 20 20 30

0.4 0.4 0.4 0.4

20 30 30 30

0.4 0.4 0.4 0.4

20 30 30 30

0.4 0.4 0.4 0.4

Major shopping c ent re, sport s &
m ajor  m ul t i  purpose bu i ld ing  c om plex
Sm al l  t ow n shops, Depart m ent  s t ore
of f i c e  bu i ld ing , sm al l  spor t s  c om plex
Vi l lage shops, sc hools, c hurc hes,
t er rac ed and apar t m ent  houses

See BSEN12464-2:2007 for  ot her  ex t ernal  w ork  t ask  i l lum inanc e

Z o n e Eav U o GRL
20

10

5

0.25

0.25

0.25

50

50

50

Set  6  - i l lum inanc e Design Objec t ives
Typic a l  Net w ork :- Car  Park s  &  Mot orw ay Rest  Area

Set  7 - i l lum inanc e Design Objec t ive
Typic al ly :- Ci t y &  Tow n Cent re Shopping St reet s

Res ident ia l
Traf f ic

Cr im e
ra t e

Ra
value Eav

Low  t ra f f i c  f l ow
w i t h  pedes t r ians
and c yc l is t s

Norm al t raf f ic  f low
w i t h  pedes t r ians
and c yc l is t s

Norm al t raff ic  f low
w i t h  pedes t r ians
and c yc l is t s

Emin Ea v Em in Eav Emin Ea v Em i n Eav Emin Ea v Em i n

E1/E2 E3/E4 E1/E2 E3/E4 E1 /E2 E3/E4

L o w <6 0
>6 0

Med <6 0
>6 0

High <6 0
>6 0

Env. Zone

3

2

5

3

10

7.5

0.6

0.6

1

0.6

3

1.5

5 1

3 0.6

7.5 1.5

5 1

10 3

7.5 1.5

5 1

3 0.6

7.5 1.5

5 1

10 3

7.5 1.5

7.5 1.5

5 1

10 3

7.5 1.5

15 5

10 3

7.5 1.5

5 1

10 3

7.5 1.5

15 5

10 3

15 5

10 3

Set  5 - i l lum inanc e Design Objec t ives
Typic a l  Net w ork :- Loc al  Ac c ess Roads &  roads serv ing l im i t ed num ber of  proper t ies
Urban Resident ia l  Loop Roads

Set  4 - Lum inanc e Design Objec t ives
Typic a l  Net w ork :- Loc al  Rura l  Roads &  Rura l  Bus Rout es = 40MPH or  less
Resident ia l  or  Indust r ia l  In t erc onnec t ing Roads
Minor  s ing le  c ar r iagew ay &  L ink  Roads bet w een Sec ondary Dis t r ibut ors

0.515%0.60.40.750.510%0.50.40.75

0.515%0.60.40.750.510%0.50.40.75

0.515%0.50.40.750.510%0.40.40.5

< 7 ,0 0 0
<7,000 + h igh c yc le

 < 7,000

Medium  Dis t r i c t   (E3)Traf f ic  Flow  ADT Low  Dis t r ic t  Br ight ness
Lav U o Ul T I S R Lav U o Ul T I SR

7,000 t o 9,000
> 9,000 use Set  3

0.75 0.4 0.5 10% 0.5 1.0 0.4 0.5 15% 0.5

N o
Park ing
Park ing

3 .2   Requi rem ent s for  Traf f ic  and Resident ia l  Area L ight ing

LCADS Lt d, Mof fa t  : Te l  01683 220 299
Values in  RED i t a l ic s  are  add i t iona l  CEN va lues t o  BSEN 5489 Rec om m endat ions

LCADS Ltd
(C) 2008

LIGHTING DESIGN ROADMAP - Dev ised and Des igned by
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3.3 Prescriptive method for domestic exterior lighting   
 
Some luminaire manufacturers / suppliers, especially budget range DIY equipment, cannot 
provide photometric intensity tables.  This precludes the use of computer algorithms to check 
either the essential information about fundamental illuminance values or check for obtrusive 
light situations.   
 
There are therefore no alternative prescriptive methods in this LMP acceptable for 
public highway or local authority adopted areas. 
 
At design and planning application stages the answer is simple, do not propose the use of 
such equipment and at installation stage do not substitute a non-photometrically measured 
equivalent look-a-like.  
 
Domestic residential exterior lighting does, however, require a prescriptive method better 
than a global 1000 lumen limit as indicated in earlier sections. 
 
Budget range DIY equipment usually takes the form of a 
simple area floodlight with a high wattage tungsten 
halogen lamp.  They are popular because they are 
cheap, easy to install, and are often combined with 
photo-electric (PECU) switches to prevent daytime 
operation and with passive infra red (PIR) detectors to 
switch on and off automatically. 
 
In the majority of cases these fittings, or luminaires, are 
installed typically on garage or porch fascias at about 2-3 
metres above ground level, and arranged to direct their 
main beams towards the property boundary to operate as 
vehicles or people enter.  This high beam arrangement 
can result in glare to road users and light intrusion into 
adjacent property.   
 
This type of installation is not in keeping with the light control required in a rural setting and 
as from the effective date of implementation of this LMP no new floodlights of this type will 
meet the Dark Sky Park requirements.   
 
As described previously a lamp output limit of 1000 lumens in luminaires with poor light 
control is considered to be a generalised rule of thumb marker.  However Table 3.3 provides 
a more accurate lumen and wattage prescription, which is based on the overall area of the 
building structures on each residential plot of land.   
 
Appendix C contains simple advice on installation techniques and Appendix D contains 
examples of exterior lighting equipment which should be considered when purchasing new 
exterior lighting.  These two Appendixes have been circulated to all the residents in the 
Buffer zone. 
 
Lamp lumens is a consistent value and although difficult to find on some packaging may in 
the future supersede the lamp wattage.  Lamp watts can vary with the efficacy of the lamp.  
Table 3.3 has therefore been constructed using the lamp lumens as the base from which to 
start followed by tables show the equivalent lamp wattages for different lamp types.    
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Table 3.3 -  Total Lumen Limit for each residence 
 

Environmental Zone  
Core 
Zone 

E1 
Buffer Zone 

E2 E3*** E4*** 

 
Total Lumens  
for domestic Exterior Lighting 

 
 
0 

750 lm  
plus  
4.5 lm / m2 
of site 
structures* 

2250 lm 
plus  
4.5 lm / m2 
of site 
structures* 

4500 lm 
plus  
4.5 lm / m2 
of site 
structures* 

6000 lm  
plus  
4.5 lm / m2 
of site 
structures* 

Fully cut-off luminaires 
each lamp lumen maximum 

  
1200 lm 

 
1650 lm 

 
2400 lm 

 
3200 lm 

Part cut off luminaires 
each lamp lumen maximum 

  
750 lm 

 
1200 lm 

 
1650 lm 

 
2400 lm 

No light control luminaires 
each lamp lumen maximum 

  
480 lm** 

 
750 lm 

 
750 lm 

 
750 lm 

      
 
*  Site structures is the sum of the land area of residential buildings, habitable structures, 
garages, recreational buildings and storage structures on each property plot. 
 
From table 3.3 a total site structure in the Buffer Zone (E1) with say 255 m2 would provide 
for a total of 1,897 lumens which can be distributed as 1 or more luminaires up to the total 
allowance.  (see Appendix E for list of lower lumen and wattage lamps) 
 
Table 3.4 -  Lamp watts for each luminaire with Compact Fluorescent 
 

Environmental Zone 
Core 
Zone 

E1 
Buffer Zone 

E2 E3*** E4*** 
 

     

Fully cut-off luminaires 
each lamp watts maximum 

0  
20 watts 

 
24 watts 

 
32 watts 

 
42 watts 

Part cut off luminaires 
each lamp watts maximum 

0  
11 watts 

 
20 watts 

 
24 watts 

 
32 watts 

No light control luminaires 
each lamp watts maximum 

0  
9 watts** 

 
12 watts** 

 
12 watts 

 
12 watts 

      
 
**  The maximum watts or lumens for each lamp in this section relates to replacing lamps in 
existing lighting units only.  No new luminaires with little or no light control should be 
considered, especially in environmental zones E1 and E2. 
 
*** Environmental zones E3 and E4 do not relate to any conditions in or near Galloway 
Forest Park and should be excluded from any considerations for domestic lighting. 
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Table 3.4 -  Lamp watts for each luminaire with Tungsten Halogen 
 

Environmental Zone 
Core 
Zone 

E1 
Buffer Zone 

E2 E3*** E4*** 
 

     

Fully cut-off luminaires 
each lamp watts maximum 

  
60 watts 

 
100 watts 

 
150 watts 

 
200 watts 

Part cut off luminaires 
each lamp watts maximum 

  
N/A 

 
60 watts 

 
100 watts 

 
150 watts 

No light control luminaires 
each lamp watts maximum 

  
N/A 

 
N/A 

 
N/A 

 
N/A 

 
 
Table 3.5 -  Lamp watts for each luminaire with Incandescent / Candle / Capsule Lamp 
 

Environmental Zone 
Core 
Zone 

E1 
Buffer Zone 

E2 E3*** E4*** 
 

     

Fully cut-off luminaires 
each lamp watts maximum 

  
2x35 watt 
halostar 

 
2x 60 watt 
Capsule 

 
See 3.4 

 
See 3.4 

Part cut off luminaires 
each lamp watts maximum 

  
60 watts 

 
See 3.4 

 
See 3.4 

 
See 3.4 

No light control luminaires 
each lamp watts maximum 

  
40w candle 

 
40w candle 

 
40w 

candle 

 
40w 

candle 
 
 
Table 3.6 -  Lumen and Watts exception for Ceramic / Metal Halide discharge lamps 
 

Environmental Zone 
Core 
Zone 

E1 
Buffer Zone 

E2 E3*** E4*** 

      
Fully cut-off luminaires 
each lamp lumen maximum 
each lamp watts maximum 

  
1500 lm 

20w  

 
2400 lm 

35w 

 
5500 lm 

70w 

 
5500 lm 

70w 
      

Part or No light control luminaires are not allowed with this light source  
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Table 3.7 – Light Control Examples 
 
Fully Cut-off Examples Partly Cut-off Examples No light Control Examples 

 
SILL 420 
Full range of compact fluorescent 
and low wattage metal halide 

100w halogen = 1650 lm 
150w halogen = 2200 lm 
300w halogen = 5000 lm  

 
no new units  

 

 
Mains LED   15 LEDs Solar power LED 

 
no new units 

 
ERCO Parscoop 
42w fluorescent    = 3200 lm 
70w metal halide   = 5000 lm 
Acceptable substitute for 300 or 500 
watt tungsten halogen replacement 

 
18 watts = 1200 lm 
 

 
limit to 40 watt candle  

or 9 watt compact 
fluorescent 

 

 
Site – Shielded Wall-mounting low level bulkhead         IP 65 
18w fluorescent = 1200 lm     Isolux Curve 1 = 35 lux 
                                                         Curve 2 = 20 lux 
                                                         Curve 3 = 10 lux 

 
Isolux from bulkhead at 1.4m 
above 3m x 3m horizontal 
surface 

IP 44 

IP 65

IP 65
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4 Additional Lighting Special Permit 
 
 
4a DSP on FCS Land Holding 
 
Forestry Commission Scotland has no statutory powers to change or alter existing or future 
conditions or standards, however, they can act in an advisory role for all existing and new 
buildings within the Core & Buffer Zones.  It is planned to have access to good light control 
equipment examples, as part of this advisory role. FCS will continue to advocate the 
reduction in light emissions and the use of ‘good’ lighting fixtures until such time that they no 
longer are in the lead role as landowners. 
   
Local Authority planning control will normally request a fully detailed application when 
lighting units are proposed on columns with a height of 15 metres and above.  However, it 
should be noted that some external lighting proposals escape the attention of local authority 
planning or lighting engineer’s overview. FCS will advise the appropriate department if it 
discovers any such activity within the buffer zone and seek for controls to be implemented 
where possible. 
 
4b DSP Extending beyond FCS Land Holding 
 
This section describes how it would be proposed that the local authority would take over as 
lead organisation should the Dark Sky Park buffer zone be extended to include land out with 
the holding of FCS. In this scenario the local authority would have the powers to control and 
implement lighting conditions. It would be hoped that FCS would be used in an advisory 
capacity in and around the original core and buffer zones within their land holding. 
 
The Special Permit Zone will be deemed to include the Dark Sky Park Buffer Zone only.  
To obtain a lighting permit, applicants shall demonstrate that the proposed lighting 
installation application: 
 

!! (a)  Contains an analysis of at least 11 essentials in the 20 point Good Design 
Practice Checklist produced by the Scottish Executive (see also Section 2.3)  

 
!! (b)  A statement that shows every reasonable effort to mitigate Sky Glow and Light 

Intrusion has been addressed and accompanied by a computer calculation indicating 
average task illuminance, uniformity, horizontal values of overspill beyond the 
property line and vertical illuminance values of light intrusion on adjacent properties. 

 
!! (c)  Employs lighting controls to reduce the quantity of lighting at the project specific 

‘Curfew’ time which has been established in the Special Permit. 
 
!! (d)  Complies with all light limitation factors outlined in this LMP. 

 
 
Typical lighting applications requiring Special Permit but not limited to the following 
applications: 
 

!! Sports facilities with column mounted luminaires less than 15 metres in height. 
!! Construction site lighting. 
!! Club Car Parks. 
!! Bridges, churches, public monuments or buildings and urban parks. 
!! Theme and amusement parks. 
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The following applications will be prohibited from any part of the Core Zone, Buffer Zone or 
external Zone falling between the boundary of the Buffer Zone and Special Use Permits will 
not be issued for: 
 

!! Aerial Laser Shows 
!! Sky Tracking Searchlights 
!! High intensity light sources greater than 200,000 lumens 
!! Sports complexes requiring an average playing surface greater than 75 lux.   
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5 Existing Lighting  
 
5.1 General 
 
All existing lighting units within the Buffer Zone, which utilise lamps greater than 1000 
lumens, should be brought into line with the light limitation recommendations in this LMP 
within the timescale indicated in Appendix D. 
 
All existing street lighting in the External Zone shall remain as installed until the luminaires 
require to be replaced.  As local authority improvement budgets permit, each street will be 
equipped with new luminaires and bracket arms, where necessary, to meet the light intensity 
limitation at 900 and above as recommended in this LMP. 
 
Change of property size 
 
If a major addition occurs on a property, or street, lighting for the entire property, or street, 
shall comply with the recommendations in this LMP.  The following are considered major 
additions: 
 

!! An addition of 50% or more in terms of residential houses, gross floor area, seating 
capacity, parking space or street length. 

 
!! Single or cumulative additions, modifications or replacement of 50% or more of 

installed exterior lighting luminaires. 
 
Change of Property Ownership 
 
If a property, with non-conforming lighting, changes ownership or usage a new external 
lighting application must be made.  The application must include a complete lighting 
inventory and site plan detailing all existing and proposed new exterior lighting.  If the 
existing exterior lighting is no longer required all non-conforming lighting shall be 
disconnected and removed. 
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5.2 Existing Lighting – Buffer Zone 
Internal Audit carried out – August 2009 
 
Total number of luminaires: 374  Total number compliant: 263  Percentage compliant: 70.3 

 
Ref 
No. 

Type of fitting Qty Building 
type 

Elevation 
angle 

Adaptable Wattage Duty 
cycle 

Application Fully 
screened 

Qty 
compliant 

District 

 
1 Heritage 1 House 360 No 100w On/Off Foot No 1 Stronord 
2 Bulk Head 1 House 360 No 60w On/Off Foot Partial 1 Stronord 
3 Heritage 4 House 360 No 60w On/Off Foot No 4 Stronord 
4 Bulkhead 3 House 360 No unknown florescent On/Off Foot No 3 Stronord 
5 Bi-Symmetric 1 House 0 Yes 500w Sensor Foot Yes 1 Stronord 
6 Bi-Symmetric 1 House 45 Yes 500w On/Off Foot Yes 0 Stronord 
7 Security Spot 1 House 45 Yes 500 On/Off Foot Yes 0 Stronord 
8 Security Flood 2 House 90 Yes 500w On/Off Foot No 0 Stronord 
9 Bulkhead 1 House 0 No 60w On/Off Foot No 1 Stronord 

10 Bulkhead 1 House 360 No 60w On/Off Foot No 1 Stronord 
11 Bulkhead 1 House 360 No 12w On/Off Foot Partial 1 Stronord 
12 Heritage 1 House 360 No 60w On/Off Foot No 1 Stronord 

12.1 Spotlight 1 Garage 0 No Unknown     Yes 1 Stronord 
13 Security Flood 1 House 90 Yes 500w On/Off Foot No 0 Stronord 
14 Security 1 House 90 Yes 150w Sensor Foot No 0 Palnure 

14.1     Garage 90 Yes 300w Sensor Foot No 0 Palnure 
15 Bulkhead 2 House 135 No 12w On/Off Foot No 2 Palnure 
16 Security 1 House 45 Yes 500w Sensor Foot Partial 0 Palnure 
17 Bulkhead 1 House 135 No 12w On/Off Foot No 1 Palnure 
18 Bulkhead 1 House 135 No 12w On/Off Foot No 1 Palnure 
19                   0 Palnure 
20 Bulkhead 2 House 135 No 12w On/Off Foot No 2 Palnure 
21 Bulkhead 8 House 135 No 11w Sensor Foot No 8 Palnure 
22 Security 1 House 45 Yes 500w On/Off Foot Yes 0 Palnure 
23                   0 Palnure 
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24 Heritage 1 House 90 No 60w On/Off Foot Yes 1 Newton Stewart 
25 Bi-Symmetric 1 House 90 Yes 200w Sensor Foot Yes 0 Newton Stewart 

25.1 Well Glass 1 House 0 No 60w On/Off Foot No 1 Newton Stewart 
26 Bulkhead 1 House 0 No 60w On/Off Foot   1 Newton Stewart 

26.1 Well Glass 1 House 0 No 60w On/Off Foot   1 Newton Stewart 
27 Bi-Symmetric 1 House 45 Yes 200w Sensor Foot Yes 0 Bargrennan/Glentrool 

28 Well Glass 1 House 0 No 60w On/Off Foot No 1 Bargrennan/Glentrool 

28.1 Bi-Symmetric 2 House 90 Yes 200w Sensor Foot Yes 0 Bargrennan/Glentrool 
29                   0 Bargrennan/Glentrool 
30 Bulkhead 1 House 0 No 60w On/Off Foot Yes 1 Bargrennan/Glentrool 
31 Bi-Symmetric 1 House 90 Yes 200w Sensor Foot Yes 0 Bargrennan/Glentrool 
32 Well Glass 1 House 0 No 60w On/Off Foot No 1 Bargrennan/Glentrool 
33                   0 Glentrool - Straiton 
34 Well Glass 1 House 90 No 60w On/Off Foot No 1 Glentrool - Straiton 
35                   0   
36 Heritage 2 House 90 No 60w On/Off Foot Yes 2   
37 Bulkhead 3 House 0 No 60w On/Off Foot Yes 3   
  Well Glass 1 House 0 No 60w On/Off Foot No 1   

38 Well Glass 2 House 0 No 60w On/Off Foot No 2 Bargrennan/Glentrool 
39 Heritage 2 House 90 No 60w On/Off Foot Yes 2 Bargrennan/Glentrool 

39.1 Bi-Symmetric 2 House 90 Yes 200w Sensor Foot Yes 0 Bargrennan/Glentrool 
39.2 Well Glass 1 Outbuilding 0 No 60w On/Off Foot No 1 Bargrennan/Glentrool 
40 Bulkhead 1 House 90 No 60w On/Off Foot No 1 Queensway 
41 Well Glass 2 Toilets 0 No 10w On/Off Foot No 2 Bargrennan/Glentrool 

41.1 Bulkhead 1 Office 90 No 10w On/Off Foot No 1 Bargrennan/Glentrool 
41.2 Heritage 5 Campsite 90 No 15w Timer Foot Yes 5 Bargrennan/Glentrool 
41.3 Heritage 1 Wash-Area 90 No 60w Sensor Foot Yes 1 Bargrennan/Glentrool 
41.4 Street Light 1 Drying Area 0 No 20w Timer Foot Yes 1 Bargrennan/Glentrool 
42 Bi-Symmetric 1 House 90 Yes 200w On/Off Foot Yes 0 Minnigaff 
43 Bi-Symmetric 2 House 90 Yes 200w On/Off Foot Yes 0 Queensway 
44 Bi-Symmetric 2 House 45 Yes 200w On/Off Foot Yes 0 Queensway 

44.1 Well Glass 1 House 0 No 60w On/Off Foot No 1 Queensway 
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45 Heritage 2 House 0 No 60w On/Off Foot No 2 Queensway 
45.1 Bi-Symmetric 1 House 45 Yes 200w Sensor Foot Yes 0 Queensway 
46                   0 Queensway 
47 Well Glass 1 House 0 No 60w On/Off Foot No 1 Laurieston  

47.1 Heritage 1 House 90 No 60w On/Off Foot Yes 1 Laurieston  
48                   0 Laurieston  
49 Bulkhead 2 House 90 No 60w On/Off Foot No 1 Laurieston  
50 Bi-Symmetric 2 House 45 Yes 200w On/Off Foot Yes 0 Laurieston  

50.1 Heritage 1 House 90 No 60w On/Off Foot No 1 Laurieston  
51 Bi-Symmetric 3 Garage 45 Yes 500w Sensor Foot Yes 0 Laurieston  
    1 Front door             0 Laurieston  

52 Bi-Symmetric 1 Front door 45 Yes 200w Sensor Foot Yes 0 Laurieston  
53 Bi-Symmetric 1 House 90 Yes 200w On/Off Foot Yes 0 Laurieston  
54 Bi-Symmetric 4 House 90 Yes 300w Sensor Foot Yes 0 Ayrshire 

54.1 Well Glass 1 House 0 No 150w On/Off Foot No 1 Ayrshire 
54.2 Bulkhead 1 House 90 No 150w On/Off Foot No 1 Ayrshire 
55 A-Symmetric 1 House 90 Yes 300w On/Off Foot Yes 0 Ayrshire 

55.1 Heritage 1 House 90 No 13w On/Off Foot Yes 1 Ayrshire 
55.2 Bulkhead 1 House 90 No 60w On/Off Foot No 1 Ayrshire 
56 Bulkhead 2 Outside Door 180 No 40w Sensor Foot Yes 1 Laurieston 
57 Heritage 1 Front door 90 No 40w On/Off Working No 1 Laurieston 
58 Bi-Symmetric 1 House 45 Yes 200w Sensor Foot Yes 0 Laurieston 

58.1 Bulkhead 1 House 90 No 60w On/Off Foot No 1 Laurieston 
59 Bulkhead 5 House 90/0 No 60w On/Off Foot yes/no 5 Laurieston 

60 Bulkhead 1 House 
90 shielded 
under roof No   Sensor Foot yes 1 Laurieston 

60.1 Well Glass 1 House undefined No   switch Foot no 1 Laurieston 
61 heritage 1 House 90 No   sensor foot No 1 Bargrennan/Glentrool 

61.1 Asymmetric F.L 1 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
62 None 0               0 Bargrennan/Glentrool 
63 Asymmetric 2 House 0 Yes   Sensor Foot No 2 Bargrennan/Glentrool 
64 heritage style 1 House   No   Switch Foot No 1 Bargrennan/Glentrool 

64.1 DIY security F.L 1 House 60 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
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65 heritage style 1 House   no   Switch Foot No 1 Bargrennan/Glentrool 
65.1 Bulkhead 1 shed 90 No   Switch Foot No 1 Bargrennan/Glentrool 
65.2 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
65.3 Bi-Symmetric 1 shed 90 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
66 Bi-Symmetric 1 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 

66.1 Garden Light 1 Garden 90 No   Switch Foot No 1 Bargrennan/Glentrool 
67 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

67.1 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
67.2 Well Glass 1 House 0 no   Switch Foot No 1 Bargrennan/Glentrool 
68 Typical DIY F.L 1 House 45 Yes   Switch Foot No 0 Bargrennan/Glentrool 

68.1 Typical DIY F.L 1 House 45 Yes   Switch Foot No 0 Bargrennan/Glentrool 
68.2 Well Glass 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
69 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 

69.1 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
70 Bulkhead 4 House 0 No   Switch Foot Yes 4 Bargrennan/Glentrool 

70.1 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
71 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 

71.1 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
71.2   1 Garden 0 No 75w switch Foot No 1 Bargrennan/Glentrool 
71.3 Well Glass 1 House 0 No   switch Foot No 1 Bargrennan/Glentrool 
71.4 Security F.L 2 House 60 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
72 Well Glass 1 House 0 No   switch Foot No 1 Bargrennan/Glentrool 

72.1 Bulkhead 1 House 0 No   switch Foot No 1 Bargrennan/Glentrool 
72.2 DIY security F.L 4 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
73 Bulkhead 1 shed 90 No 30w Sensor Foot No 1 Bargrennan/Glentrool 
  Heritage/ 1 Garden   No 30w switch Foot No 1 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Sensor Foot No 1 Bargrennan/Glentrool 
  Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Solar/Pool light 3 Garden 90 Yes 75w Switch Foot No 3 Bargrennan/Glentrool 
  Security F.L 1 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
  Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Security F.L 1 House 45 Yes   Switch Foot No 0 Bargrennan/Glentrool 
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  Solar/Pool light 3 Garden 90 Yes 75w switch Foot No 3 Bargrennan/Glentrool 
74 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bi-Symmetric 1 shed 0 Yes 200w switch Foot Yes 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 45 Yes 500w Switch Foot No 0 Bargrennan/Glentrool 

75 Bulkhead 1 House 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 shed 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 Shed 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 Shed 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 shed 90 No       No 1 Bargrennan/Glentrool 
  Bulkhead 1 Shed 90 No       No 1 Bargrennan/Glentrool 

76 Bulkhead 1 House 90 No   Switch Foot Yes 1 Bargrennan/Glentrool 
  Well Glass 1 House 90 No   Switch Foot Partial 1 Bargrennan/Glentrool 
  Well Glass 1 House 90 No   Switch Foot Partial 1 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 90 Yes   Sensor Foot No 0 Bargrennan/Glentrool 

77 Well Glass 1 House Undefined No   Switch Foot No 1 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 90 Yes   Unsure Foot No 0 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 90 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

78 Well Glass 5 House undefined No   Switch Foot No 5 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 45 Yes   Unsure Foot No 0 Bargrennan/Glentrool 
  Bi-Symmetric 1 House 45 Yes   Unsure Foot No 0 Bargrennan/Glentrool 

79 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Well Glass 1 House Undefined No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Well Glass 1 House undefined No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 0 No   Switch Foot Mostly Yes 1 Bargrennan/Glentrool 

80 Well Glass 1 House 0 No     F0ot No 1 Bargrennan/Glentrool 
  heritage style 1 House 0 No     Foot No 1 Bargrennan/Glentrool 
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  DIY security F.L 1 Shed 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
  Well Glass 1 House 0 No     Foot No 1 Bargrennan/Glentrool 
  DIY security F.L 2 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 

81 Bulkhead 1 House 90 No 100w Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 0     Switch Foot No 1 Bargrennan/Glentrool 

82 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
83 Bulkhead 1 House 90     Switch Foot No 1 Bargrennan/Glentrool 
  Solar Gard.light 8 Garden 90     Switch Foot No 8 Bargrennan/Glentrool 
  Bulkhead 1 House 90     Switch Foot No 1 Bargrennan/Glentrool 

84 Solar Gard.light 6 Garden 90 No   Switch Foot No 6 Bargrennan/Glentrool 
85 Heritage 1 House 90 No 60w Switch Foot No 1 Bargrennan/Glentrool 
86 None                 0 Bargrennan/Glentrool 
87 Bi-Symmetric 1 House 45 yes   Switch Foot No 0 Bargrennan/Glentrool 
88 Heritage 1 House 90 No   Sensor Foot No 1 Bargrennan/Glentrool 
  Bi-SymmetricFL 1 House 90 No   Sensor Foot No 0 Bargrennan/Glentrool 

89 Bulkhead 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 
  Solar Lights 2 Garden 90 No   Switch Foot No 2 Bargrennan/Glentrool 

90 heritage style 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Security F.L 1 Shed 60 Yes   Sensor Foot No 0 Bargrennan/Glentrool 

91 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
92 heritage style 1 Shed 90 No   Switch Foot No 1 Bargrennan/Glentrool 
93 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Solar Light 1 Garden 90 No   Switch Foot No 1 Bargrennan/Glentrool 

94 Heritage 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
95 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

96 Bulkhead 5 School 90 No   Switch Foot Partial 5 Bargrennan/Glentrool 
  Bulkhead 1 School 0 No   Switch Foot Yes 1 Bargrennan/Glentrool 
  Bulkhead 1 School 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 School 90 No   Switch Foot No 1 Bargrennan/Glentrool 

97 Bulkhead 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 
98 Bulkhead 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 
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99 Bulkhead 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 
100 Bulkhead 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 

  Heritage 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
101 Heritage 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
102 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
103 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

  Bi-symmetric 2 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
104 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
105 Heritage 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 

  Bi-symmetric 1 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
106 Heritage 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 
107 Heritage 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

  Bi-symmetric 1 House 60 Yes   Switch Foot No 0 Bargrennan/Glentrool 
108 None                   Bargrennan/Glentrool 
109 Bulkhead 2 House 90 No   Switch Foot No 2 Bargrennan/Glentrool 
110 heritage style 1 House 90 No 60w Switch Foot No 1 Bargrennan/Glentrool 

  Bulkhead 1 House 90 No   switch Foot No 1 Bargrennan/Glentrool 
  Bi-symmetric 1 House 45 Yes   Switch Foot No 0 Bargrennan/Glentrool 

111 None                   Bargrennan/Glentrool 
112 None                   Bargrennan/Glentrool 
113 Heritage 1 House 90   40w Switch Foot No 1 Bargrennan/Glentrool 

  Heritage 1 House 90   40w Switch Foot No 1 Bargrennan/Glentrool 
114 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

  Solar 1 Plant Pot 90 No   Switch Foot No 1 Bargrennan/Glentrool 
115 Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

  DIY security F.L 2 House 45 Yes   Sensor Foot No 0 Bargrennan/Glentrool 
  Well Glass 2 House 180 No   Switch Foot No 2 Bargrennan/Glentrool 

116 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bi-symmetric 1 House 45 Yes   Switch Foot No 0 Bargrennan/Glentrool 

117 Well Glass 1 House 0 No   Switch Foot No 1 Bargrennan/Glentrool 
  Bulkhead 1 House 90 No   Switch Foot No 1 Bargrennan/Glentrool 

118 Heritage 3 House 90 No   Switch Foot No 3 Bargrennan/Glentrool 
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119                     Bargrennan/Glentrool 
120 None                   Bargrennan/Glentrool 
121 Bulkhead 3 House 90 No   Switch Foot No 3 Bargrennan/Glentrool 

  Flood Light 2 House 90 Yes   Switch Foot No 0 Bargrennan/Glentrool 
122 Security 1 House 45 Yes 300-500 switch Foot Traffic No 0 Ayrshire 

  Security 1 Shed 45 Yes 300-500 Switch Foot Traffic No 0 Ayrshire 
  Bulkhead 1 House 90 No -1000lum Switch Foot Traffic No 1 Ayrshire 
  Long Plastic 1 House 90 No -1000lum Switch Foot Traffic No 1 Ayrshire 

123 Lamp 1 House 135-45 No Low Switch Foot Traffic No 1 Ayrshire 
  Security 4 Café 90 Yes 300-500 Sensor Foot Traffic No 0 Ayrshire 

124 3 Head L.Post 1 Garden All over No 25 Sensor Foot No 1 Ayrshire 
  Pillor Lamp 2 Garden All over No 50 Sensor Foot No 2 Ayrshire 
  Security 3 House 90 Yes 150 Sensor Foot No 0 Ayrshire 
  Heritage 2 House 90 No 25 Switch Foot No 2 Ayrshire 
  Heritage 1 House 90 No 15 Switch Foot No 1 Ayrshire 
  Lamp Post 2 Garden All over No 15 Switch Foot No 2 Ayrshire 

125 Security F.L 1 House 90 PIR at bottom No 300-500 Sensor Foot No 0 Ayrshire 
  Bulkhead 1 House 90 No less 1000 L Switch Foot Yes 1 Ayrshire 
  Bulkhead 1 House 90 No less 1000 L Switch Foot Yes 1 Ayrshire 
  Security F.L 1 Shed 90 Yes 300-500 Sensor Foot No 0 Ayrshire 

126 Heritage 2 House 135-45 No Low Switch Foot No 2 Ayrshire 
127    Farm     not interested       0 Ayrshire 
128 Security 1 House 90 Yes 300-500 Switch Foot Yes 0 Ayrshire 

  Heritage 2 House 135-45 No Low Switch Foot No 2 Ayrshire 
  Round Lights 3 House/Garage All Round No Low Switch Foot No 3 Ayrshire 

129 Large L.Post 1 Garden 135-45 No Low Energy Bulb Switch Foot No 1 Ayrshire 
130 No lights                   Ayrshire 
131 No Outside Lights                   Ayrshire 
132 Security 1 House 90 Yes 300-500 Switch Foot No 0 Ayrshire 
133 No Lights                   Ayrshire 
134 Bulkhead 1 House 135-45 No Low Switch Foot No 1 Ayrshire 
135 Heritage 1 House 135-45 No Low Energy Bulb Switch Foot No 1 Ayrshire 

  Security 1 House 90 Yes 300-500 Switch Foot No 0 Ayrshire 
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  Bulkhead 1 House 135-45 No 100 Switch Foot No 1 Ayrshire 
136 Heritage 2 House 135-45 No Low Switch Foot No 2 Ayrshire 
137 Bulkhead 2 House 135-45 No Low Switch Foot No 2 Ayrshire 
138 Security 2 House 90 Yes Low Switch Foot No 2 Ayrshire 
139 Heritage 1 House 90 No Low Switch Foot No 1 Ayrshire 

  Security 1 House 40 Yes 300-500 Sensor Foot Yes 0 Ayrshire 
140 Well Glass 2 House 90 No 200 Switch Foot No 2 Ayrshire 
141 Bulkhead 1 House 90 No Low Switch Foot No 1 Ayrshire 
142 Heritage 1 House 90 No Low Switch Foot No 1 Ayrshire 

  Security 1 Garage 45 Yes Low Sensor Foot Yes 1 Ayrshire 
  Dark Sky Friendly                     
  Street Light 10 Village     55w SOX D/Dawn public roads no 0 Glentrool 
  Street Light 12 Village     35w SOX D/Dawn public roads no 0 Glentrool 
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5.3 External Zone Inventory 
 

Luminaire Profile – East Ayrshire 
with typical intensity distribution of light emerging near the horizontal axis 

 

 

Typical 55w SOX 
 

 
luminaire elevated 50 
I max  Cd/klm 

700 304 
800 294 
900 70 

Above 90 70 
Above 95 30  

 

Typical 70w SON  
Bowl luminaire elevated 50 
I max  Cd/klm 

700 352 
800 251 
900 8.6 

Above 90 8.6 
Above 95 6.6  

Optic 1C 
luminaire elevated 150 
I max  Cd/klm 

700 319 
800 353 
900 78 

Above 90 78 
Above 95 47  

 

Typical 70w SON  
Low profile curved glass 
luminaire elevated 50 

I max  Cd/klm 
700 339 
800 96 
900 17 

Above 90 17 
Above 95 8  

Optic 2 
 
luminaire elevated 150 
I max  Cd/klm 

700 333 
800 280 
900 37 

Above 90 37 
Above 95 16  

 

Typical 150w SON –  
Low profile curved glass 
luminaire elevated 50 
 

Optic V6L 1A 
 
luminaire elevated 50 
I max  Cd/klm 

700 583 
800 346 
900 3.4 

Above 90 4.4 
Above 95 4.1  

 

Typical 135w SOX –  
 
 
 
 

 
 
luminaire elevated 50 
I max  Cd/klm 

700 266 
800 259 
900 160 

Above 90 160 
Above 95 83  

 
Other luminaires can be found but they are in the minority. 
 

?  

?
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Town / Village Name   : Dalmellington – East Ayrshire Council 
Location (relative to Forest Park) : NN East 
Distance from Core Zone  : 7.5 miles 
Distance from Buffer Zone  : 5 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 35 16 Dusk - Dawn Refractor  
SOX 55 156 Dusk - Dawn Refractor  
SON 70 60 Dusk - Dawn   
SON 150 74 Dusk - Dawn Bowl  
SON 150 20 Dusk - Dawn Curved Glass  

 
Other Exterior Lighting 

Location : Various 
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 
Bi-sym 0   School Play yes 
Asym 10   Business 

Centre car 
park  

just 

Bi-syn 90 T-Halogen  Football field no 
Bi-sym 45 Metal halide  Basketball no 
Post Top 0   Car park no 
3 x Multi 
head Mast 
circular 
symmetric 

various   Open Cast 
Mine at 
Chalmerston 

no 

 
 
Town / Village Name   : Bellsbank – East Ayrshire Council 
Location (relative to Forest Park) : NN East 
Distance from Core Zone  : 6 miles 
Distance from Buffer Zone  : 4 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 35 14 Dusk - Dawn Refractor  
SOX 55 111 Dusk - Dawn Refractor  
SOX 135 18 Dusk - Dawn Refractor  
SON 70 21 Dusk - Dawn Bowl  
SON 70 31 Dusk - Dawn Curved Glass  

 
Other Exterior Lighting 

Location : School Area jct. Merrick Drive / Craiglee Crescent 
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 

Floodlight 0 250?  Playground yes 
Post Top 0 ?  Car Parking no 
Floodlight 45 250?  Basket Ball no 
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Luminaire Profile – Dumfries & Galloway 
with typical intensity distribution of light emerging near the horizontal axis 

 

 

Typical 35w SOX 
 

 
luminaire elevated 50 
I max  Cd/klm 

700 163 
800 115 
900 62 

Above 90 62 
Above 95 43  

 

Typical 55w SOX 
 
luminaire elevated 50 

I max  Cd/klm 
700 304 
800 294 
900 70 

Above 90 70 
Above 95 30  

 
 
luminaire elevated 150 
I max  Cd/klm 

700 295 
800 305 
900 236 

Above 90 236 
Above 95 109  

 

Typical 70w SON –  
Polycarbonate Bowl 
luminaire elevated 100 
I max  Cd/klm 

700 251 
800 204 
900 66 

Above 90 66 
Above 95 18  

 
 
luminaire elevated 150 
I max  Cd/klm 

700 242 
800 236 
900 96 

Above 90 96 
Above 95 25  

Typical 70w SON –  
Refractor Bowl 
luminaire elevated 50 
I max  Cd/klm 

700 479 
800 327 
900 61 

Above 90 61 
Above 95 23  

optic 
1317/090/-31/911029 
luminaire elevated 100 
I max  Cd/klm 

700 450 
800 388 
900 68 

Above 90 68 
Above 95 29  

Typical 70w SON –  
Low profile curved glass 
 
luminaire elevated 50 
I max  Cd/klm 

700 374 
800 224 
900 6 

Above 90 6 
Above 95 2.3  

optic 
1543/110/-41/971651 
 
luminaire elevated 150 
I max  Cd/klm 

700 387 
800 372 
900 62 

Above 90 62 
Above 95 25  

 

?  
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Town / Village Name   : Carsphairn – Dumfries & Galloway Council 
Location (relative to Forest Park) : North East 
Distance from Core Zone  : 5.5 miles 
Distance from Buffer Zone  : 0.6 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SON 70 5 Dusk - Dawn Refractor 44.2 
SON 70 9 Dusk - Dawn Curved glass 62 

 
Other Exterior Lighting 

Location : Village Hall 
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 
BiSymmetric 

Floodlight 
450 T-Halogen  Car Park No 

 
 
Town / Village Name   : Polmaddy 
Location (relative to Forest Park) : East 
Distance from Core Zone  : 8 miles 
Distance from Buffer Zone  : on edge 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 3 Dusk - Dawn refractor 236 
 
 
Town / Village Name   : Kendoon Power Station 
Location (relative to Forest Park) : East 
Distance from Core Zone  : 8.7 miles 
Distance from Buffer Zone  : 0.6 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SON 70 9 Dusk - Dawn  6 
 

Other Exterior Lighting 
Location :  
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 
7 x Post top 

bowls 
0   Dam 

footway 
no 

4 or 5 
Asymmetric 
floodlights 

45   Transformer 
compound 

no 

1x circular 
symmetric 

45   Dam 
footway 

no 
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Town / Village Name   : Garsfad Power Station 
Location (relative to Forest Park) : East 
Distance from Core Zone  : 8 miles 
Distance from Buffer Zone  : on edge 

 
Other Exterior Lighting 

Location :  
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 

1 x 
asymmetric  

90   Dam Tower no 

1 x 
bisymmetric 

75   Generator 
Hall area 

no 

     Transformer 
compound 

      
 
 
Town / Village Name   : Earlstown Power Station 
Location (relative to Forest Park) : East 
Distance from Core Zone  : 8 miles 
Distance from Buffer Zone  : on edge 

 
Other Exterior Lighting 

Location :  
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 

6 x 
bysymmetric 

45   Sluice gate 
winding 
tower 

no 

1 x 
asymmetric 

90   Sluice gate no 

1 x opal 
spheres 

0   Dam 
footway 

no 

3 x by-
symmetric 

70 T/Halogen  Transformer 
compound 

no 

1 x 
asymmetric 

90   Transformer 
compound 

area 

no 

2 x heritage    Generator 
hall 

doorway 

yes 
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Town / Village Name   : Glenlee Power Station 
Location (relative to Forest Park) : East South East  
Distance from Core Zone  : 8.7 miles 
Distance from Buffer Zone  : 0.6 miles 

Private Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 7 Dusk - Dawn refractor 236 
 

Other Exterior Lighting 
Location :  

Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 
2 heritage 0   Generator 

Hall 
frontage 

yes 

floodlight    Office block  
    Transformer 

compound 
 

      
 
 
Town / Village Name : St. John’s Town of Dalry – Dumfries & Galloway Council 
Location (relative to Forest Park) : East South East 
Distance from Core Zone  : 9 miles 
Distance from Buffer Zone  : 1 mile 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 78 Dusk - Dawn Refractor 236 
   Dusk - Dawn   

 
Other Exterior Lighting 

Location :  
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 

Bisymmetric 
Floodlights 

450 – 500 18x  Sports Pitch no 

      
 
 
 
Town / Village Name   : New Galloway – Dumfries & Galloway Council 
Location (relative to Forest Park) : South East 
Distance from Core Zone  : 10 miles 
Distance from Buffer Zone  : 1 mile 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 35 5 Dusk - Dawn Refractor 62.3 
SOX 55 30 Dusk - Dawn Refractor 70.8 
SON 70 42 Dusk - Dawn Curved 

Glass  
9.2 
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Town / Village Name   : Mossdale – Dumfries & Galloway Council 
Location (relative to Forest Park) : South South East 
Distance from Core Zone  : 12 miles 
Distance from Buffer Zone  : on edge 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 5 Dusk - Dawn Refractor 236 
 
 
 
Town / Village Name   : Minnigaff – Dumfries & Galloway Council 
Location (relative to Forest Park) : South 
Distance from Core Zone  : 4 miles 
Distance from Buffer Zone  : 0.6 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 35 52 Dusk - Dawn  62 
SOX 55 130 Dusk - Dawn  70 
SOX 90 27 Dusk - Dawn   
SON 70 8 Dusk - Dawn Heritage  

   Dusk - Dawn   
 

Other Exterior Lighting 
Location :  

Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 
Asymmetric 500 Metal halide  Timber yard no 

      
 
 
Town / Village Name  : Newton Stewart – Dumfries & Galloway Council 
Location (relative to Forest Park) : South 
Distance from Core Zone  : 4 miles 
Distance from Buffer Zone  : 0.6 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 35 59 Dusk - Dawn Refractor 62 
SOX 55 266 Dusk - Dawn Refractor 236 
SOX 90 75 Dusk - Dawn Refractor  
SON 50 2 Dusk - Dawn   
SON 70 13 Dusk - Dawn   
SON 150 10 Dusk - Dawn   

 
Other Exterior Lighting 

Location :  
Fixture Elevation Lamp / Watts Duty Cycle Application Compliance 

Flat Glass 
street lights 

00   Aldi Car 
Park 

yes 

Spherical 
street lights 

Vertical    Safeway 
Car Park 

no 
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Town / Village Name   : Blackcraig – Dumfries & Galloway Council 
Location (relative to Forest Park) : South 
Distance from Core Zone  : 5 miles 
Distance from Buffer Zone  : on edge 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 3 Dusk - Dawn Refractor 236 
 
 
 
Town / Village Name   : Palnure – Dumfries & Galloway Council 
Location (relative to Forest Park) : South 
Distance from Core Zone  : 6 miles 
Distance from Buffer Zone  : on edge 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 5 Dusk - Dawn Refractor 236 
      

Highways Agency     
SON 100 5 Dusk - Dawn   
SON 150 2 Dusk - Dawn   

 
 
 
Town / Village Name   : Penninghame  
Location (relative to Forest Park) : South West 
Distance from Core Zone  : 5 miles 
Distance from Buffer Zone  : 3 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 2 Dusk - Dawn Refractor 236 
 
 
Town / Village Name   : Bargrennan – Dumfries & Galloway Council 
Location (relative to Forest Park) : West 
Distance from Core Zone  : 4 miles 
Distance from Buffer Zone  : on edge 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 55 2 Dusk - Dawn Refractor 236 
 
 
 
Town / Village Name   : Glentrool – Dumfries & Galloway Council 
Location (relative to Forest Park) : West 
Distance from Core Zone  : 3 miles 
Distance from Buffer Zone  : within buffer zone 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

SOX 35 12 Dusk - Dawn Refractor 62 
SOX 55 10 Dusk - Dawn Refractor 70 
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Luminaire Profile – South Ayrshire 
with typical intensity distribution of light emerging near the horizontal axis 

 

 

Typical 55w SOX 
 
luminaire elevated 50 

I max  Cd/klm 
700 304 
800 294 
900 70 

Above 90 70 
Above 95 30  

 
 
luminaire elevated 150 
I max  Cd/klm 

700 295 
800 305 
900 236 

Above 90 236 
Above 95 109  

 

Typical old 70w SON –  
Polycarbonate Bowl 
luminaire elevated 150 
I max  Cd/klm 

700 242 
800 236 
900 96 

Above 90 96 
Above 95 25  

Typical old 100w SON – 
Polycarbonate Bowl 
luminaire elevated 150 
I max  Cd/klm 

700 208 
800 136 
900 43 

Above 90 54 
Above 95 33  

 

Typical new 70w SON –  
Low profile curved glass 
luminaire elevated 50 

I max  Cd/klm 
700 335 
800 256 
900 6 

Above 90 6 
Above 95 3  

Optic 1A 
 
luminaire elevated 150 
I max  Cd/klm 

700 318 
800 414 
900 90 

Above 90 90 
Above 95 39  

 

Typical 150w SON –  
Polycarbonate Bowl 
 

 
 
luminaire elevated 50 
I max  Cd/klm 

700 519 
800 125 
900 18 

Above 90 18 
Above 95 5  

 

Typical Heritage 
70w SON 
 
I max  Cd/klm 

700 375 
800 121 
900 14 

Above 90 14 
Above 95 9  

Typical Heritage 
70w CMH (white) 
 
I max  Cd/klm 

700 268 
800 128 
900 18 

Above 90 18 
Above 95 13  

 

?  



Exterior Lighting Management Plan 
Issue 3 

 
Lighting Consultancy And Design Services Ltd  Page - 53 - 
Moffat, DG10 9BT 

 
Town / Village Name   : Barrhill – South Ayrshire Council 
Location (relative to Forest Park) : West 
Distance from Core Zone  : 8 miles 
Distance from Buffer Zone  : 4 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

MCF 2x8 8 Dusk - Dawn   
SON 70 12 Dusk - Dawn Bowl 96 
SON 100 29 Dusk - Dawn Bowl 43 
SON 150 8 Dusk - Dawn Bowl 18 

   Dusk - Dawn   
 
 
Town / Village Name   : Pinwherry – South Ayrshire Council 
Location (relative to Forest Park) : West 
Distance from Core Zone  : 12 miles 
Distance from Buffer Zone  : 4 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

MCF 2x8 1 Dusk - Dawn   
SON 70 6 Dusk - Dawn GTG 6 
SON 100 20 Dusk - Dawn CTG 90 
SOX 55 1 Dusk - Dawn Refractor 236 

 
 
 
Town / Village Name   : Barr – South Ayrshire Council 
Location (relative to Forest Park) : North West 
Distance from Core Zone  : 6 miles 
Distance from Buffer Zone  : 0.6 miles 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

CDM 70 70 Dusk - Dawn Heritage 
Cone 

18 

 
 
 
Town / Village Name   : Straiton – South Ayrshire Council 
Location (relative to Forest Park) : North 
Distance from Core Zone  : 6 miles 
Distance from Buffer Zone  : 3 miles 
 

Street Lighting 
Lamp Type Watts Quantity Duty Cycle Bowl Type I90 

MCF 2x8 1 Dusk - Dawn   
SOX 55 3 Dusk - Dawn Refractor 70 
SON 70 30 Dusk - Dawn Bowl 96 
SON 70 55 Dusk - Dawn Heritage 

Cone 
18 
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6  Summary of Galloway Forrest Dark Sky Park Policy Statements 
 
 
 
Policy Statement Number 1 
 
Within the Core Zone boundary shown in Figure 5 it is proposed to maintain a policy 
of no permanent illumination and therefore zero illuminance.  (see Section 2.1) 
 
 
 
Policy Statement Number 2 
 
The FCS will endeavour to ensure that no lighting will be allowed to be projected from 
the adjacent light permitted zones into the Core Zone and any overspill lighting from 
lights left on all night in the Buffer Zone to be no greater than 0.10 lux (horizontal) at 
ground level or 0.1 lux vertical at 1 metre (or higher) above ground.   (see Section 2.1) 
 
 
 
Policy Statement Number 3 
 
The FCS will endeavour maintain the ratio between artificial sky brightness and 
natural sky brightness to be less than 0.1.  (see Section 2.1) 
 
 
 
Policy Statement Number 4 
 
Properties under the ownership of FCS fitting any new commercial exterior lighting 
units must be installed to achieve a zero Upward Light Ratio and encourage domestic 
luminaires to be selected from units having some form of upward light control.  (see 
Section 2.2) 
 
 
 
Policy Statement Number 5 
 
Surrounding Local Authority should be encouraged to expand the Buffer Zone 
Intensity Limitation parameters for new lighting installations with lamps emitting 
20,000 lumens or greater.  (see Section 2.2) 
 
 
 
Policy Statement Number 6 
 
Surrounding Local Authority should be encouraged to insist that lighting design 
proposals conform with Scottish Executive design methodology checklist.   
(see Section 2.3)   
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Policy Statement Number 7 
 
Surrounding Local Authority should be encouraged to expand the Buffer Zone 
intensity and intrusion limitation parameters for all lighting between the Buffer Zone 
boundary and the nearest existing town or village lighting unit.  (see Section 2.4) 
 
 
 
Policy Statement Number 8 
 
Surrounding Local Authority should be encouraged to stop installing new low 
pressure sodium lighting within 15 miles of the Buffer Zone boundary and reduce 
luminaire elevation tilt where required to meet the intensity limitations at and above 
900.  (see Section 2.4) 
 
 
 
Policy Statement Number 9 
 
With the exception of public maintained areas all residential and business occupiers 
in the Buffer Zone will encouraged to switch off or reduce their exterior lighting 
quantity at 22.00 hours. (see Section 3) 
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Appendix A – Definitions 
 

Unit/Term 
 
lumen  A unit of light (luminous flux) emitted from a point source of one 
   candela intensity, sometimes expressed in kilolumens - (klm) 
 
candela  A unit of luminous intensity 
 
illuminance  The quantity of luminous flux incident upon a unit area,   

 expressed as lumens per square metre or lux 
 
luminance The luminous intensity (or brightness) of a surface or source  
   expressed in terms of surface area i.e. candelas per square metre (cd/m2) 
 

To convert dark sky ‘brightness’ to luminance 

   Use the formula: 

[value in cd/m2] = 10.8×104 × 10(-0.4*[value in mag/arcsec2]) 
 
reflectance  The reflection factor (or index) of a surface or material 
 
inter-reflection The result of various reflections 
 
efficacy  In lighting terms - the value of light obtained per unit of electrical 
   energy input i.e. lumens per watt 
 
wattage  The nominal load rating of a lamp (excludes any allowances for  
   associated operating gear losses usually taken as averaging 
   10% of the nominal wattage value(lower for electronic control gear)) 
 
luminaire The total package of lantern, lamp and all associated integral 
   items of operating control and switch gear 
 
projector  A special luminaire designed to provide a concentrated pattern 
   of light 
 
skylight  The variable brightness value of daytime sky caused by sunlight 
  scattered by particles of dust and vapour in the earth’s   

 atmosphere (skylight can reach values in excess of 2,000 
   candelas per square metre) 
 
moonlight The luminous flux emitted by the moon received at the earth’s  
   surface at an average value of between 0.3 and 0.5 lux (a rural 
   surface under moonlight conditions will have an average 
   brightness of about 0.002 candelas per square metre 
   i.e. 1/500 cd/m2) 
 
sky glow  The variable brightness value of night-time sky caused by 
   upward components of light from direct and inter-reflected 
   light off the earth’s surface (the brightness of sky glow is 
   dependent on the amount of upward light and the presence and 
  density of atmospheric particles and their distance above  

 ground level 
 
aura   The hemisphere of light rising up from ground level encircling 
   a light source or lighting array caused by low level mist and 
   fog particles 
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disability glare This is glare from a lamp or luminaire which prevents a visual task from being 

carried out by obscuring ones vision.  It is sometimes associated with visual 
pain.  

 
Cartesian diagram 
 

  
 
IES, TM14, & Elumdat 
 Are different electronic formats of luminaire intensity distribution.  They are 

not a meaningful representation in hard copy printed format, like a Cartesian 
or polar diagram, however, as numeric data input for a computer algorithm 
they represent a 3-dimentional array.  Some computer algorithms recognise 
all three different formats whilst other algorithms only recognise one format. 

 
Light intrusion Is light entering or illuminating windows beyond the intended area requiring 

illumination.   Sometimes referred to incorrectly as ‘light trespass’ since the 
word ‘trespass’ has different legal implications in the UK. 

 
Average luminance 
Or average illuminance 
 Are all based on a maintained average which means the lowest average 

value to which the installation will fall before lamp replacing and luminaire 
cleaning takes place as part of a maintenance regime cycle.   
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Appendix B – Sky Brightness Nomogram  (by kind permission of Heck Spoelstra) 
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Institution of Lighting Engineers 
 

Domestic Security Lighting, 
Friend or Foe  
Through this leaflet, we hope to help you 
overcome some of the problems and 
difficulties found when installing domestic 
security lights.  
 
Since the first cave dweller discovered fire, 
mankind has used light as a defense against 
animals and other predators. It is now simple 
and cheap to provide and operate outdoor 
lighting, which would have amazed our 
ancestors by the amount of light produced.  
 
Well designed, installed and maintained 
security lights bring comfort and well being to 
our lives providing us with a sense of security 
in our homes. However, much security lighting 
is installed without due consideration of its 
suitability for the task, its effect on  neighbours, 
or the light it projects into the night time sky.  
 
Domestic security lights should provide the 
minimum level of illumination necessary to light 
your own property. Whilst you may be happy 
with a light that illuminates half the street your 
neighbours may not. 

 
Because of price and ease of installation, 
many people install tungsten halogen 
floodlights. These units can provide 
satisfactory security lighting if correctly 
installed and aimed. However, it is rarely 
necessary to use a lamp of greater than 2000 
lumens (150w) in an urban setting and 1000 
lumens (50w) in a rural setting. The use of a 
higher power only causes more glare and 
darker shadows. Glare affects our ability to see 
and dark shadows offer convenient hiding 
places for criminals.  
 
Many security floodlights are fitted with 
detectors to sense the movement of intruders. 
Unfortunately, if badly installed, they also 
detect small animals roaming around the 
garden causing the light to switch on and off 
throughout the night. This can be a nuisance to 
neighbours.  A light which flashes on and off all 
night can disturb sleep patterns. 
 
Movement detectors can be useful if they are 
correctly installed and aimed. Unfortunately, 
many low cost floodlights do not allow the 
detector to be separately aimed from the 
floodlight aiming point.  
 
Remember, when buying such equipment, to 
check and see if the detector can be 
separately aimed or, better still, purchase a 
separate detector, which can be installed in the 
best position and correctly aimed to minimise 
un-necessary switching.  
 
 

 

 
Floodlights and detectors should be aimed to 
only detect and light people on your property. 
They should not detect a person or animal 
walking down the street. If the floodlight is 
fitted with a timer, this should be adjusted to 
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the minimum to reduce the operation of the 
light.  
 
When aiming security lighting make sure you 
only light the area that needs lighting. The aim 
of the floodlight can easily be checked at night 
when you can see the actual area being lit.  
 

 
 
Be careful not to put light upwards into the 
night sky, onto other people’s properties, or 
into windows as this can be very upsetting and 
a constant source of complaint.  
 

 
 

If a neighbour does approach you about your 
security light listen carefully and try to 
understand their complaint. If you can adjust 
the light to shine in a different direction or 
angle it down to reduce the light onto or into 
their property tell them that is what you will do 
and when you will do the work. 
 
If after adjusting the angle and aim of the 
floodlight it is still causing annoyance and 
upset then consider fitting a hood or shield to 
control and limit the light to the area to be lit.  

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

The Institution of Lighting 
Engineers  

Regent House, Regent Place  
Rugby CV21 2PN  
United Kingdom  

Tel: 01788 576492, Fax 01785 540145  
Email info@ile.org.uk www.ile.org.uk  

Copyright © ILE 2009  
 
 
 
 
 
 
 
 
 
 
This leaflet has been downloaded from the 
ILE web site for the Forestry Commission 
as part of the Commission’s outreach to 
create Starlight Reserves and Dark Sky 
Protection. 
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Domestic and Commercial 
Security Lighting 

Equipment Profiles 
 
Through this leaflet we hope to provide you 
with examples of well designed equipment 
which you may wish to consider when 
purchasing new lighting units.  The leaflet also 
contains examples of poor design relative to 
the exacting demands of light control within 
Galloway Forest Park. 
 
Unless otherwise noted the equipment 
illustrated is available from local DIY Stores. 
 

 
 
Good – Reflector shaped to direct light down. 
Boxed as dark sky friendly and has PIR sensor 
separate from the lamp unit pointing.  For rural 
setting look for unit with a 150 watt lamp or 
less.  Also provides reduced illumination dusk 
to dawn for courtesy and full power on 
presence detection. 

 
Poor – Lamp reflector and PIR detector point 
in same elevation and rotational direction.  300 
/ 500 watts Tungsten Halogen lamps provide 
too much light for use in rural settings. 
 

 
Good – Can direct light in 2 directions and  
lamps are less than 100 watts. Limit elevation 
angle to less than 45 degrees.  Various other 
similar styles with integral PIR detector on 
mounting.  60w capsule with dimming for 
courtesy  or LED lamps 

 
Good – (above and below) 70w or 150w metal 
halide lamp. Must be installed with glass 
window horizontal – not as illustrated. When 
the lamp is located at the bottom of the 
reflector the main beam will emerge from the 
glass window at about 45 degrees.  Known 
technically as a double asymmetric light 
distribution. 
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Very Good – (SILL 453 CityLiter) Designed to 
be mounted horizontally and available in a 
range of low wattage lamps. Luminaire has 
IDA Dark Sky Friendly Fixture Award. 
Fluorescent range + 35/70w metal halide 
 

 
Fair – Low wattage light source but projects 
light upwards when mounted as shown and 
needs to be near horizontal to limit sky glow.  
(Bracket may not allow horizontal fixing) 
18 watt PL-C =  1200 lm 

 
Poor – No light 
control  

 
Fair – Upward light 
limited but lamp must 
be less than 1000 lm. 

 
Poor – No light 
control 

 
Good – Porch light 
with downward light 

 
Poor – Bollard with 
no light control and 
produces glare 

 
Good – External 
louvers limit upward 
light and reduces 
glare. Lamp must be 
less than 1000 lm 

The output of lamps will shortly be valued in 
lumens rather than watts as at present.  The 
table below provides interim user guidance 
when comparing lamp watts and lumens. 
 

Lamp type & Watts Lamp 
Lumens 

(lm) 
Clear Bulb GLS             75w 940 
Candle Lamp clear        60w 660 
Candle Lamp opal         60w 640 
Superlux Krypton          75w 1,000 
Halogen energy saver    52w 840 
Halogen linear               60w             840 
12v Tungsten Halogen  50w 925 
T2 linear fluorescent     13w 940 
T8 linear fluorescent     15w 950 
Compact Fluorescent                     
Elegance globe              15w 

 
799 

Elegance candle               9w 405 
Elegance spiral              11w 580 
2D compact fluorescent 10w 650 
3 loop compact fluor’t   13w 900 
1 loop compact fluor’t   11w 900 
LED Opal globe              7w 230 

 
In order to protect the dark night sky over the 
park it is proposed to limit the lamp output on 
existing poor or no light-controlled luminaires 
to 480 lumens.  
 
See Lighting Management Plan Section 3.3 for 
other restrictions.   
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Illustration Lamp Lamp Nominal Output 
  Name Type Watts Lumens 
 
   Standard, clear bulb Incandescent GLS 15W 90 
      25W 220 
      40W 420 
   (old 100 watt = 1340 lumens)   60W 710 
      75W 940 
 
   Standard, pearl frosted bulb Incandescent GLS 15W 90 
      25W 220 
      40W 415 
      60W 700 
      75W 935 
 
   Candle, clear bulb Incandescent 25W 200 
    Tungsten 40W 400 
      60W 660 
          
          
 
   Candle, opal bulb Incandescent 25W 190 
    Tungsten 40W 390 
      60W 640 
          
          
 
   Twisted Candle, clear bulb Incandescent 15W 90 
    Tungsten 25W 200 
      40W 400 
      60W 660 
          
 
   Twisted Candle, opal bulb Incandescent 15W 90 
    Tungsten 25W 200 
      40W 400 
      60W 660 
          
 
   Round, clear bulb Incandescent 25W 200 
    Tungsten 40W 400 
      60W 660 
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   Round, opal bulb Incandescent 25W 200 
    Tungsten 40W 400 
      60W 660 
          
          
 
   Superlux Krypton mushroom, opal Incandescent 25W 240 
  Standard Tungsten 40W 455 
      60W 760 
      75W 1000 
          
 
   Superlux Krypton mushroom, opal Incandescent 25W 160 
  Any burning position Tungsten 40W 300 
      60W 530 
          
          
 
   Halolux halogen energy saver Incandescent 18W 220 
    Tungsten Halogen 28W 345 
      42W 630 
      52W 840 
          
 
   Haloline linear Incandescent 60W 840 
    Tungsten Halogen     
          
          
          
 
   Halostar 12V Incandescent 10W 140 
    Tungsten Halogen 20W 320 
      35W 600 
      50W 925 
 
   LED Parathom clear globe Solid State 1.6W 70 
    Light Emitting Diode 2W 117 
      3W 165 
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   Master LED opal globe Solid State 7W 230 
    Light Emitting Diode     
          
          
          
 
   Master LED reflector Solid State 4W 110 
    Light Emitting Diode 7W 230 
          
          
 
   Lumilux T2 tubular Discharge 6W 330 
    Linear Fluorescent 8W 540 
      11W 750 
      13W 940 
          
 
   Energy Saver - short T5 tubular Discharge 4W 130 
    Linear Fluorescent 6W 270 
      8W 385 
      13W 830 
          
 
   Lumilux T8 tubular Discharge 10W 650 
    Linear Fluorescent 15W 950 
          
          
          
 
   Biax Extra Mini Discharge 9W 480 
    Compact Fluorescent 11W 600 

    12W 700 
       15W 850  
   20W 1150 
     
 
   Elegance Globe Discharge 7W 286 
    Compact Fluorescent 9W 405 
      11W 580 
      15W 799 
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   Elegance Candle Discharge 5W 177 
    Compact Fluorescent 7W 286 
      9W 405 
          
 
   Elegance Spiral Discharge 11W 580 
    Compact Fluorescent     
          
          
 
   2D  Discharge 10W 650 
    Compact Fluorescent     
          
 
   Biax S Discharge 5W 250 
    Compact Fluorescent 7W 400 
      9W 600 
      11W 900 
 
   Biax S/E Discharge 5W 265 
    Compact Fluorescent 7W 425 
      9W 600 
      11W 900 
 
   Biax D Discharge 10W 600 
    Compact Fluorescent 13W 900 
          
          
 
   Biax T Discharge 13W 900 
    Compact Fluorescent     
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Property Audit Guidelines – The Next Step 
 
 
Survey property externally (all buildings and any free-standing lighting) 
 
Confirm inventory match or update inventory. 
 
For all fittings which are not fully shielded or of the flat asymmetric type, implement changes 
/ upgrades as follows:- 
 
 
1)  No or minimal Light Control 
 

   
 
 
Preferred 
 
Replace with new fitting having good light control & meeting GFP requirements 
 
or Option 1 
 

Shield to fully comply with GFP requirements.  
 

Fabricate shielding from aluminium or similar material and fix securely in place. 
 
Ensure shielding as fixed, allows no light at 90 & 95 deg. 

 
or Option 2 
 
If low power, replace lamp with one having less than 1000 lumen output (see tables in 

Appendix). 
 
 Consider shielding as well. 
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2)  Partly Cut-off Fittings 
 
 

 
 

  
Preferred 
 
Adjust tilt angle down to meet GFP requirements. 
 
or Option 1 
 

Tilt down if adjustable and  
 
Provide additional shielding to comply with GFP requirements.  

 
Fabricate shielding or cowl from aluminium or similar material and fix securely in 
place. 
 
Ensure shielding / cowl as fixed, allows no light at 90 & 95 deg. 

 
or  Option 2 
 

Replace with new fitting having improved light control & meeting GFP requirements 
 
or Option 3 
 
If low power, replace lamp with one having less than 1000 lumen output (see tables in 

Appendix) 
 
Consider tilt reduction as well, if possible. 
 
Consider shielding as well. 
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Security Floodlights 
 

  

 
 
Preferred 
 
Replace with new fitting having good light control & meeting GFP requirements 
 
or Option 1 
 
 Tilt down until glass is horizontal 
 
 Reduce lamp size if possible. 
 
or Option 2 

 
Tilt down 
 
Shield to fully comply with GFP requirements.  

 
Fabricate shielding from aluminium or similar material and fix securely in place. 
 
Ensure shielding as fixed, allows no light at 90 & 95 deg. 

 
 Reduce lamp size if possible. 
 
 
For all external lighting:-   
 
Check switching times are sensible / comply with curfew as appropriate. 

 
PIR detectors are properly aimed to avoid nuisance switching. 

  
 
 
 
 
 
Appendix x – Target dates for replacement / repair of obtrusive lighting units 
 
 

X X ?  

















The status of Dark Sky Park comes from the International Association of Dark Skies (IDA)
Their Goals are;
1. Stop the adverse effects of light pollution, including;

! Energy waste, and the air and water pollution caused by energy waste
! Harm to human health
! Harm to nocturnal wildlife and ecosystems
! Reduced safety and security
! Reduced visibility at night
! Poor nighttime ambience; and

2. Raise awareness about light pollution, its adverse effects, and its solutions; and
3. Educate about the values of environmentally responsible outdoor lighting.
4. To promote responsible legislation, public policy, and standards.

Photograph © Todd Carlson
After the power had been restored

IDA photograph

Forestry Commission Scotland are trying to achieve Dark Sky Park Status for an area
in Galloway Forest Park. To achieve this we need your support and understanding.
This information leaflet is a small attempt to inform. More information can be found
at  the web sites given in this leaflet. www.forestry.gov.uk/gallowayforestpark

Photograph © Todd Carlson
Eastern North America Power Blackout

IDA photograph

Lights have a huge affect on us and the environ-
ment around us. We can physically see the differ-
ence when you look at these two pictures of the
same place under different conditions. What we
can not see is the biological effects it is having on
wildlife and humans. Are we too late?
We can make a difference are you willing to help?

There are always positive outcomes
from such moves and FCS is keen
to make the most of them and ena-
ble others to do so as well.
Tourism will benefit. With the area
being designated as a Dark Sky Park it will attract
those people interested in the stars. This is a large
percentage of the population and there are plenty of
us who just love looking at the stars. We are very for-
tunate to have the Wigtownshire Astronomical Society
on our door step in Newton Stewart which hosts the

Galloway Forest Observatory. They are
there to educate and inform us all of
what wonders are visible at night.
www.wigtownshire-astro.org.uk We
also have the Galloway Astronomy Cen-

tre at Whithorn that sells night sky observing equip-
ment and accommodation. www.gallowayastro.com.
However, our biggest asset is the sky above us. It is
truly magnificent and can be seen every clear  night
right above our heads. Even without specialist equip-
ment the milky way is very clear and visible.



Here are some lighting tips to keep your house
Dark Sky Friendly

www.dark-sky-lighting.co.uk

An asymmetric flood light
correctly fitted at 0o

A bisymmetric light
Fitted incorrectly
At 90o

A bisymmetric light fitted incorrectly because it has a PIR
Detection unit that can not be set separate from the light
This means the light is set at 90o or greater and not 0o

A heritage bulk head lamp that is not Dark Sky friendly.
However, if it is switched off when not needed it will be acceptable.

A PIR detection unit that can be attached
Independently from the light. This ensures the light
Can be installed correctly.

A set of flood lights with PIR detection unit.
This unit is a good as the lights can be adjusted
Independently from the PIR unit

Low energy fully shielded door lights

We will not and can not
Make anyone change their

Lights. We hope you will learn
And make your own mind up about

What is good and bad



Appendix C3 - Galloway Forest Dark Sky Park Viewing Sites 
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This map is reproduced from Ordnance Survey material            
with the permission of Ordnance Survey on behalf of the 
Controller of Her Majesty’s Stationery Office © Crown copyright. 
Unauthorised reproduction infringes Crown copyright and may        
lead to prosecution or civil proceedings. 
Forestry Commission. Licence No. 100025498 Published 2009. 
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The effect of Dersalloch Wind Farm on tourism and the Galloway Forest 
Dark Skies Park and Scottish Dark Skies Observatory at Craigengillan 

Estate. 
 

B1.0 Introduction 
 
This report has been prepared in response to the tourism related objections raised by 
South Ayrshire Council (SAC) to the ScottishPower Renewables (SPR) application 
under Section 36 of the Electricity Act 1989 to the Scottish Ministers for the 
construction and operation of Dersalloch Windfarm. 

The basis of SAC’s tourism related objections to Dersalloch Windfarm is that 
insufficient information was contained within the Dersalloch Windfarm Environmental 
Statement Addendum (February 2012) (2012 ES Addendum). The terms of the letter 
of objection reflect the decision taken by the Council's Regulatory Panel at its 
meeting on 4th October 2012, where it was agreed: 

 That this Council submit to Scottish Government an objection to the 
above Section 36 Addendum on the basis that there was insufficient 
information within the Addendum Environmental Statement to 
evidence that the proposed amended wind turbines and any future 
lighting systems, including infra-red or indeed other lighting effects, 
would not have a detrimental impact on the integrity of the Galloway 
Forest Dark Sky Park and the Scottish Dark Sky Observatory; 

 That the Council should further submit to the Scottish Government an 
objection to the above Section 36 Addendum on the basis that there 
was also insufficient information within the Environmental Statement 
on the contribution to the Scottish Dark Sky Observatory would make 
on the local tourist based economy and the adverse impact the 
proposal could have on it and on the Galloway Forest Dark Sky Park. 

The 2012 ES Addendum noted the potential tourism and outdoor access and 
recreation sensitivity to effects on visual amenity as well as other “pollutants”, 
including lighting, and concluded there would no significant effects.    

The aim of this report is to assist understanding of the potential effects of Dersalloch 
Windfarm on the Scottish Dark Skies Observatory at Craigengillan Estate and the 
Galloway Forest Dark Skies Park from a tourism perspective.  The report is 
presented in three parts; the first part presents a summary of the potential effects of 
Dersalloch Windfarm (and in particular the infrared LED aviation lights proposed to 
be fitted to 13 wind turbines within Dersalloch Windfarm) on visitors to the GFDSP; 
the second considers the potential effects of Dersalloch Windfarm on visitors to the 
SDSO at Craigengillan Estate and; and the third part presents a wider discussion of 
the potential tourism effects of Dersalloch Windfarm. 

  
B2.0 The Galloway Forest Dark Sky Park (GFDSP) 

 
B2.1 Tourism Receptor Sensitivity 
 

B2.1.1 The GFDSP Baseline Context 
 

Some of the baseline and research information detailed covers the Dumfries & 
Galloway area (rather than South Ayrshire where Dersalloch Windfarm is located) but 
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it has been set out here to provide context and background considered to be relevant 
to the overall assessment. 

The International Dark Sky Association (IDA) defines an International Dark Sky Park 
as being: 

 “A park or other public land possessing exceptional starry skies and natural 
nocturnal habitat where light pollution is mitigated and natural darkness is valuable 
as an important educational, cultural, scenic, and natural resources. An International 
Dark Sky Park is a location of exceptional night-time beauty, dark skies education, 
and preservation of the night-time environment”. 
(Ref. TA3.1) 
 
Following a successful application to the IDA (Ref TA3.2), Forestry Commission 
Scotland (FCS) established part of Galloway Forest Park as the first Dark Sky Park in 
the UK – the GFDSP – in November 2009. Due to its remoteness, the GFDSP is 
currently one of only five “Gold Tier” Dark Sky Parks in the western world along with 
the Natural Bridges National Monument in Utah (2006), Cherry Springs State Park in 
Pennsylvania (2008), Clayton Lake State Park, New Mexico (2011) and Big Bend 
National Park, Texas (2012). 

 
The 2009 FCS Galloway Forest District Dark Sky Park application to the IDA (Ref. 
TA3.2) stated that “the expansion of the tourism sector is the primary objective of the 
Galloway Forest Park” and also that “Tourism is the single largest economic 
development opportunity that the region has. The addition of a Dark Sky Park will 
enhance the tourism product and assist in building the tourism industry over the 
shoulder months”. In their respective letters of support for the GFDSP application to 
the IDA, both VisitScotland and Scottish Enterprise highlighted potential benefits of 
achieving Dark Sky status to the tourism industry sector: 
 

 VisitScotland - “Dark Sky Park status would add to the existing experience 
provided by the UK’s largest Forest Park” and “Sustainability is a key theme 
in the Tourism Framework for Change and the local Area Tourism 
Partnership Plan. A development of this nature is a good opportunity for the 
area to develop its sustainability product”; and 

 
 Scottish Enterprise – “Achieving Dark Sky status will significantly enhance 

the reputation of [the] Galloway Forest Park as a visitor destination, 
endorsing good practice in environmental and sustainability procedures. 
Quality endorsements such as Dark Sky status helps in raising the profile of 
not only Galloway Forest Park but Scotland as a whole resulting in increased 
economic activity”. 

 
The Royal Astronomical Society estimates there are currently around 10,000 
amateur astronomers in Britain (www..ras.org.uk/education-and-careers/208-
miscellaneous/915-british-astronomy-amateur-and-educational-astronomy-in-britain). 
 
Visitor surveys conducted in June 2004 – May 2005 estimated a total of 812,000 
visits to the Galloway Forest Park during that period (Ref TA3.3).  Extrapolation of 
these figures to 2012 suggests the Galloway Forest is currently estimated to attract 
over 1 million visits annually (Ref. TA3.4).  In preparing this report, discussion with 
the Head of Tourism, Recreation & Communications at the FCS Galloway Forestry 
District has confirmed that there is currently no robust visitor number data available 
for the GFDSP although FCS has now installed car parking counters that operate 
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“24/7” from which it hopes to derive better data for future analysis on the GFDSP 
visitors. 
 
In 2011, the FCS Galloway Forest District commissioned a “Dark Sky Park Economic 
Impact Assessment” study (Ref. TA3.5). The scope of this study assessed the 
economic impact that the GFDSP generated in its first full observing season 
(2010/11) but the study was restricted in scale – only a partial assessment of the 
economic impact based upon a non probable sample of 35 local businesses 
(comprising businesses listed in the GFDSP e-newsletter and businesses that 
promote the DSP on their website) was undertaken - rather than it being a full 
economic impact assessment.  The emphasis in the study was on the area of the 
GFDSP within Dumfries & Galloway but its conclusions are considered to be relevant 
to the wider area of the GFDSP. 
  
Bearing in mind the study scale restrictions, and the businesses surveyed were 
already proactively engaged in promoting links with the GFDSP, the report 
nevertheless concluded that: 
 

 Extra visitors had been pulled into the area during the tourism off-season 
(October to March); 

 
 Based upon the non probable sample of 35 businesses surveyed, an 

estimated £40,584 of additional visitor expenditure to Dumfries & Galloway 
was generated as a result of an increase in visitors, suggesting that for every 
£1 spent on transforming the area, there has been a return on investment of 
£1.93.  The report authors also conclude that the economic impact of the 
GFDSP could be higher once other factors are included e.g. visitors staying 
with other accommodation providers who were not interviewed for the study, 
visitors who may opt to stay with friends and relatives rather than at paid-for 
accommodation, and day visitors; 

 
 77% of accommodation providers interviewed for the study reported 

additional bed nights booked as a result of the GFDSP; and 
 

 84% of all the businesses surveyed felt that the GFDSP could potentially be 
“very important/important” in attracting visitors to the area in the future whilst 
81% indicated that the GFDSP could potentially be “very important/important” 
in attracting visitors to the area in the quieter periods/out of season. 

 
The FCS GFDSP information leaflet (Ref. TA3.6) identifies 10 suggested viewing 
sites for visitors “to view the wonders of the night sky in Galloway Forest Park”. The 
nearest FCS suggested viewing sites to the proposed Dersalloch Windfarm site are: 
 

 The south side of Loch Braden – approximately 7km from the southern 
boundary of Dersalloch Windfarm and within South Ayrshire; and 

 
 The south end of Loch Doon – approximately 10km south-east of the 

southern boundary of Dersalloch Windfarm and within East Ayrshire. 
 
B2.1.2 Tourism Policy & Plans Context 
 
In considering the tourism receptor sensitivity of the GFDSP, the strategic context of 
the Dark Sky Park is a relevant factor, and this is reflected in a number of planning 
and policy documents. 
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SAC is a partner member of the Ayrshire Economic Partnership which has produced 
the “Ayrshire & Arran Tourism Strategy (2012/17)” (Ref. TA3.7). The Strategy’s 
market sector focus includes: 
 

 Developing and promoting unique experiences that highlight the area’s assets 
to targeted customer segments. 

 
The Tourism Strategy states that it will focus on 8 key “offers” which includes 
Activities & Natural Environment. Within this “offer” theme, the strategy states that 
there are “emerging distinctive offerings and opportunities, such as establishing part 
of the Galloway Forest Park as the UK’s first Dark Sky Park”.  
 
However, the GFDSP is not included as a potential area of specific action 
implementation; rather, the proposed development of the Activities & Natural 
Environment “offer” is targeted at activities development (e.g. walking/cycling and 
attracting more adventure and activity operators into the Ayrshire & Arran area), the 
development of hospitality facilities, and encouraging better collaboration among 
tourism providers (e.g. packaged visitor experiences tailored to distinctive market 
segments). 
 
The SAC Adopted Local Plan (April 2007) (Ref. TA3.8) recognises tourism as being a 
vital and traditional element of the South Ayrshire economy. An aim of this Local Plan 
is to maximise the tourism potential of the area whilst recognising the importance of 
environmental sustainability. SAC requires a balanced approach to tourism 
development to ensure new development does not compromise the environmental 
objectives set out in the Local Plan and that existing facilities are upgraded and 
managed as appropriate. 
 
The Adopted Local Plan states that whilst South Ayrshire has a number of high 
quality visitor attractions and leisure facilities, there is considerable scope to diversify 
opportunities further, especially with regard to activities and attractions which would 
assist in lengthening the tourist season – which was a stated objective of the 2009 
GFDSP application to the IDA. 
 
The SAC Proposed Local Development Plan (LDP) (Ref. TA3.9) is the new strategic 
land use document that, when complete, will replace the current South Ayrshire 
Adopted Local Plan and the Ayrshire Joint Structure Plan as part of the wider 
modernisation of the Scottish planning system. SAC indicates that it is intended that 
the LDP will be adopted in 2013. (Ref. TA3.10 - web page last accessed 18 January 
2013) 
 
The proposed LDP reinforces SAC’s support for tourism as already expressed in the 
current Adopted Local Plan e.g. the commitment to promoting sustainable tourism 
development. 
 
The proposed LDP Tourism Policy states that SAC “will look favourably on proposals 
which will provide or improve tourist and leisure facilities and we will support keeping 
and improving existing significant leisure, recreation and tourist facilities”. 
 
The proposed LDP also contains a Dark Skies Policy which states that SAC “will 
support the GFDSP, and will presume against development proposals that produce 
unacceptable levels of lighting and affect the ‘dark sky’ status of the park”. Any 
proposed development will also have to be in line with the supplementary guidance 
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on lighting within the Galloway Forest Dark Sky Park.  Whilst this supplementary 
guidance has yet to be produced and formally adopted by SAC, guidance on lighting 
within the GFDSP is presented in the FCS Galloway Forest District Dark Sky Park 
application to the IDA in a report entitled “Galloway Forest Park Dark Sky 
Preservation Lighting Plan” which was undertaken by Lighting Consultancy & Design 
Services Ltd on behalf of FCS and is included in its entirety as part of the GFDSP 
application to the IDA (Ref TA3.2). 
 
The FCS Galloway Forest District Strategic Plan 2009-2013 (Ref. TA3.11) states that 
after timber production and agriculture, tourism is the next most important rural 
industry in the Galloway Forest District area in terms of turnover and employment 
and the promotion of sustainable tourism is a major FCS District objective. The 
Galloway Uplands form one of four landscape zones in the Galloway Forest District 
area and comprises mainly the Galloway Forest Park and is the main focus for 
tourism and recreation within the District area.  
 
Annual visitors to the Galloway Forest Park alone spend an estimated £11m, which 
generates a gross value added (GVA) of £4.9m in the local economy “although the 
tourism economy of the hinterland of South West Scotland is considered to be fragile 
and underdeveloped” (Ref. TA 3.11). The Strategic Plan also makes the statement 
that “VisitScotland ranks the FCS tourism strategy for Galloway Forest Park as vital 
to the sustainability and growth of tourism in Galloway and its top priority away from 
the coastal fringe”. Delivering the plans and outcomes of the Galloway Forest Park 
Tourism Strategy - which includes working with local tourism businesses - is a 
defined objective (GAL 3.02) of the Galloway Forest District Strategic Plan. 
 
The Galloway Forest Tourism Strategy (“Galloway Forest Park – A Strategy 2006 
and Beyond”) (Ref. TA3.12) covers the 10 year period to 2015. The Strategy 
Summary document states that it seeks to: 
 

 Provide a clear strategic direction for the Galloway Forest Park to develop its 
role as a “competent tourist destination and driver in Dumfries & Galloway’s 
economy”; 

 
 Instill confidence within the region’s tourism sector that the Galloway Forest 

Park has a clear, planned and focussed direction in sustainable tourism; 
 
 Establish links with other key partners, organisations and private businesses 

within the region giving all a sense of empowerment and ownership of the 
Forest Park; 

 
 Further FCS’s overall objectives and plans in relation to visitors and the 

tourism economy which include: 
 

 increasing the opportunities for everyone to enjoy visits to the national 
forest estate, and 

 helping communities to benefit from the national forest estate. 
  
The Vision for tourism in the Galloway Forest Park is that by 2015 the Galloway 
Forest Park will: 
 

 Be an outstanding visitor destination, integrated with the objectives of local 
tourism businesses and partners; 
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 Be positioned to promote tourism & associated economic benefit to south-

west Scotland as a whole; 
 

 Be an exemplar in innovation and sustainability; 
 

 Be managed to ensure its resources can be used by all; 
 

 Be an exemplar in quality and standards; and 
 

 Ensure that FCS meets its other ongoing commitment within the Scottish 
Forestry Strategy. 

 
Although the Strategy lists a number of visitor product themes for proposed 
development, none of these specifically relate to the Dark Sky Park theme. However, 
in the aforementioned 2009 FCS Galloway Forest District Dark Sky Park application 
to the IDA, the statement is made that “in 2006 a tourism strategy was developed to 
give direction to this initiative…. It is now under review and it will contain specific 
details on the retention of its dark skies as will the larger Forest District strategic 
strategy”. Discussion with the FCS Galloway Forestry District has confirmed that 
whilst both strategies remain under review with estimated completion timescales of 
the end of 2013 (for the Galloway Forest District Strategic Plan) and during 2014 (for 
the Galloway Forest Tourism Strategy) – both reviewed documents will reference the 
GFDSP. 
 
In February 2012, FCS announced that it was set to invest £4.5 million into boosting 
forest and woodland recreation in the Galloway Forest Park by upgrading a number 
of key visitor sites (Ref. TA3.13). This investment directly supports the Galloway 
Forest Park Tourism Strategy aims of modernising the visitor experience and 
doubling visitor spending in the local economy by 2015. The FCS announcement 
stated that “the tourism boost comes on the back of a recent £300,000 investment in 
the park’s walking trails and the successes associated from being awarded Dark Sky 
Park status”. 
 
B2.1.3 GFDSP Receptor Sensitivity 
 
In considering both the context of the GFDSP designation and the documented 
strategic inter-relationship between tourism, the Galloway Forest Park and the 
GFDSP, several key conclusions can be drawn: 
 

 As the only IDA “Gold Tier” Dark Sky Park in the UK (and Western Europe), 
the GFDSP currently occupies a unique position as an attraction of potential 
interest for domestic and overseas visitors; 

 
 The Gold Tier status of Dark Sky Parks is not affected by light emission 

outwith the visible spectrum;  infrared light (which emits outwith the normal 
visible range) has no effect on the designation; 

 
 Based upon a Dark Sky Park Economic Impact Assessment study - albeit of 

very limited scale and scope, and focussing predominantly on the Dumfries & 
Galloway area of the GFDSP - the GFDSP is concluded to have had a 
quantifiable positive impact on the local tourism economy; 
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 SAC supports tourism as an important industry sector for its economy and the 
expansion of tourism is the primary objective of the Galloway Forest Park. 
The GFDSP has an integral role in this e.g. being an exemplar in innovation 
and sustainability, and contributing to the development and lengthening of the 
visitor season outside the peak summer months; 

 
 Whilst the GFDSP is identified as a distinctive visitor offering and opportunity, 

there is a lack of documented proposed actions which would indicate how this 
will be specifically capitalised upon. Nevertheless, the GFDSP is an attraction 
which contributes towards the themes of the SAC LDP and SAC’s aim of 
maximising South Ayrshire’s tourism potential, protecting and encouraging 
the improvement of tourist resources (Adopted Local Plan - Policy TOUR3), 
and supporting environmental sustainability; and 

 
 The need to avoid lighting impacts which could adversely affect the dark sky 

status of the GFDSP – and by implication, its visitor attraction appeal/interest 
and associated economic benefits potential. 

 
Accordingly, in considering the sensitivity of the GFDSP as a tourism receptor 
(defined as the importance or value of the GFDSP as a tourism receptor, and its 
resilience to cope with changes to the baseline conditions), it is considered 
reasonable to classify the GFDSP as being of High Sensitivity. 
 
B2.2 Nature, Magnitude and Significance of the Infrared Lighting 

Effect on the GFDSP as a Tourism Receptor  
 
It is proposed that thirteen of the twenty three turbines that would comprise 
Dersalloch Windfarm will be fitted with infrared LED aviation lights. In considering the 
nature, magnitude and significance of the infrared (and other) lighting effects on the 
GFDSP as a tourism receptor, the following has been considered: 
 

 The assumed level of sensitivity of the GFDSP as a tourism receptor (as 
summarised in Section B2.1.3); 

  
 A review of the report, The Impact of Infrared Military Aviation Lights at 

Dersalloch Windfarm on the Galloway Dark Sky Park, attached as Technical 
Appendix A to this document; and 

 
 The 2012 ES Addendum Landscape & Visual Assessment. 

 
The review of the effects of infrared lighting of Dersalloch Windfarm on the night sky 
and consideration of the Landscape and Visual Assessment concludes that: 
   

 The Dersalloch Windfarm infrared aviation lights would not be visible by the 
human eye to GFDSP visitors at any location; 

 
 The Gold Tier Status of the GFDSP will be unaffected by the infrared LED 

aviation lights; 
 
 The Dersalloch Windfarm infrared LED aviation lights will not be visible to 

GFDSP visitors using a normal telescope. The infrared LED aviation lights 
may be detectable to visitors using a suitably modified infrared capable Digital 
Camera or a Telescope fitted with an astronomical CCD detector but only 
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when looking directly towards the Dersalloch Windfarm low down on the 
horizon; 

 
 It is highly unlikely that viewing devices such as telescopes would ever by 

pointed close to the horizon in normal operation because visibility through the 
atmosphere itself near the horizon is greatly reduced and is essentially 
opaque to starlight; 

 
 The use of such modified equipment by amateur astronomers is rare; 

 
 There will be no direct line of sight between any of the ten FCS identified 

locations for viewing the night sky from the GFDSP (see Figure 1) and the 
Dersalloch infrared LED aviation lights; 

 
 A further cause of light pollution can come from diffuse and scattered light 

(visible and infrared) rather than from seeing a light source directly. This can 
create a diffuse glow in the atmosphere well above the horizon. The marked 
observing sites in the Galloway Dark Sky Forest Park are completely shielded 
from the Dersalloch Windfarm infrared LED aviation lights by surrounding 
hills.  The diffuse infrared light is dominated by the emission from surrounding 
towns, so the Dersalloch Windfarm infrared LED aviation lights will not affect 
this. 

 Despite the “High” sensitivity of the viewers visiting the night sky viewing 
sites, as well as any other parts of the GFDSP, the low or negligible 
magnitude of change as a result of the discreet nature of the Dersalloch 
Windfarm turbine infrared lights means that there will be very little impact on 
the viewing of the night sky. Accordingly, the effect of the infrared lights on 
the viewing sites as well as the wider extents of the GFDSP will not be 
significant. 

 
B2.2.1 Significance of Tourism effects on the GFDSP 
 
Development Construction Phase  
 
The proposed infrared LED aviation lights devices to be fitted to thirteen of the 
turbines would not be fully operational during Dersalloch Windfarm construction 
phase when the turbines are being assembled and erected on site. Each infrared 
LED aviation light will be switched on as each turbine is erected.  Therefore the 
effects of infrared lighting emissions would be no greater than the effects during the 
operational phase of Dersalloch Windfarm, which is discussed below. 
  
The Dersalloch Windfarm 2012 ES Addendum (section 6.5.9 paragraph 173) states 
that “there may be a requirement for temporary use of spot lighting on the site during 
construction” but that it is anticipated that this will be over short periods of time to 
meet Heath and Safety requirements. For avoidance of doubt, none of this spot 
lighting would take place within the area of the GFDSP and will adhere to IDA 
published good lighting guidance where possible whilst meeting Heath and Safety 
requirements. 
 
The addendum concluded that, from a Landscape and Visual assessment 
perspective, “it is not considered that likely significant effects would occur”  on the 
GFDSP for construction lighting due to the distances involved and the temporary 
nature of the localised lighting.  
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Development Operational Phase  
 
Once Dersalloch Windfarm becomes operational, and the infrared LED aviation lights 
fitted to thirteen of the twenty three turbines are activated, the following tourism 
effects on the GFDSP are concluded: 
 

 GFDSP visitors using the naked eye or a normal viewing device such as a 
telescope to star-gaze will not be able to see the infrared lighting emissions. 
Therefore, for these visitors, the Dersalloch Windfarm infrared lighting will 
have no effect; 

 
 The Gold Tier Status of the GFDSP will be unaffected by the infrared LED 

aviation lights; 
 
 GFDSP visitors using normal telescopes fitted with a CCD or a modified 

digital camera capable of detecting infrared light would potentially be able to 
detect the infrared light emissions – but only low down on the horizon and 
only when such equipment was pointed directly at the Dersalloch Windfarm. 
Whilst the use of such modified equipment by amateur astronomers is 
deemed to be rare, nevertheless, it cannot be assumed that no GFDSP 
visitors would use such modified equipment. Accordingly, for such visitors, 
pointing their modified equipment at the Dersalloch Windfarm turbines could 
have an effect, although this is predicted to be minor (a slight and highly 
localised effect) and not significant.   It is unlikely that visitors to the GFDSP 
intending to view the night sky would point viewing equipment so close to the 
horizon because visibility through the atmosphere near the horizon is greatly 
reduced and is essentially opaque to starlight; 

 
 The marked observing sites in the Galloway Dark Sky Forest Park are 

completely shielded from the Dersalloch Windfarm infrared LED aviation 
lights by surrounding hills. The diffuse infrared light is dominated by the 
emission from surrounding towns, so the Dersalloch Windfarm infrared LED 
aviation lights will not affect this; and 

 Accordingly, this potential effect on GFDSP visitors is predicted to be 
negligible (imperceptible effects to an environmental resource or receptor) 
and not significant. 

  
Development Decommissioning Phase 
 
The proposed infrared lighting devices to be fitted to thirteen of the Dersalloch 
Windfarm turbines would be switched off during the decommissioning phase when 
the turbines will be dismantled and removed off-site. The infrared lighting emissions 
would be similar to the construction phase and have a lesser, and decreasing effect 
than during the operational phase. Accordingly, there would be a negligible effect on 
the GFDSP visitors to the Dark Sky Park from infrared lighting during the 
decommissioning period. There would be no effect on the status of the Dark Sky 
Park from infrared LED aviation lights.  
 
Otherwise the Dersalloch Windfarm 2012 ES Addendum indicates that site based 
activities during decommissioning would be similar to those during construction, as 
set out in the 2012 ES Addendum, Sections 4.7 (paragraph 125), 4.8.3 (paragraph 
136) and 6.5.9 (paragraph 173). The effects on GFDSP visitors to the Dark Sky Park 
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would therefore be similar to those during construction, considered to be not 
significant. There would be no effect on the status of the Dark Sky Park from infrared 
LED aviation lights. 
 
 
B3.0 The Scottish Dark Sky Observatory (SDSO) 
 
B3.1 Tourism Receptor Sensitivity 

 
B3.1.1 The SDSO Baseline Context 
 
The SDSO, on the Craigengillan Estate in East Ayrshire was officially opened on the 
5th October 2012 and is therefore currently in its first operating year. The Observatory 
is located approximately 3km south of Dalmellington and around 3.5km south-east of 
the eastern boundary of the proposed Dersalloch Windfarm site.  The closest turbine 
(with infrared LED aviation lighting) is 4.6km to the west northwest of the SDSO. 
 
The boundary of the GFDSP was extended in October 2012 to include the SDSO 
which at the time of drafting this report is the only IDA “Gold Tier” Dark Sky Park to 
have a public use observatory. Based upon these two baseline factors, it is therefore 
reasonable to conclude that the SDSO is a component of the GFDSP. 
 
The observatory is open to the public, amateur astronomers, groups, clubs, schools 
and universities, with the aim of “inspiring people of all ages and all backgrounds with 
the beauty and wonder of the universe” (Ref. TA3.14 – web site last accessed 18 
January 2013). 
 
The Scottish Dark Sky Observatory provides: 
 

 A fully robotic 20” Corrected Dall Kirkham telescope in a 5 metre dome, 
operated from a control room; 

 
 A roll-off-roof observatory with a 14” Schmidt Cassegrain Telescope; and 

 
 A multi-purpose lecture room, toilet, kitchen and an “outdoor classroom” in the 

form of an elevated observing deck from which visitors can experience naked-
eye observation. 

 
The SDSO is expected to help attract amateur astronomers and students to the 
area.  For a wider context Kielder Observatory in Kielder Water & Forest Park, 
Northumberland (which is currently in the process of applying for Dark Sky Park 
status) attracted 30,000 visitors in total between 2008 and 2012 
 
 
B3.1.2 Tourism Policy & Plans Context 
 
Section B2.1.2 summarises tourism Policies and Plans of strategic relevance to the 
GFDSP. Some of these are also considered to be of strategic relevance to the SDSO 
operation on the basis that it is reasonable to consider the SDSO as being a 
component of the GFDSP. The following highlights key policy, aims and objectives in 
the specific context of the SDSO: 
  

 The Galloway Forest District Strategic Plan (2009-2013) which states that 
tourism is the 3rd most important rural industry in the Galloway Forest District 
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area (after timber production and agriculture) and delivering the plans and 
outcomes of the Galloway Forest Park Tourism Strategy will include working 
with local tourism businesses; 

 
 The Galloway Forest Park – A Strategy 2006 and Beyond whose 2015 vision 

includes the Galloway Forest Park being an outstanding visitor destination, 
integrated with the objectives of local tourism businesses and partners and an 
exemplar in innovation and sustainability; 

 
 The Ayrshire & Arran Tourism Strategy (2012/17) whose market sector focus 

includes developing and promoting unique experiences that highlight the 
area’s assets to targeted customer segments; 

 
The SDSO falls within the East Ayrshire Council (EAC) administrative area and the 
EAC Adopted Local Plan (October 2010) states the prime Tourism objective of the 
Local Plan is to maximise the role that tourism can play in the regeneration of the 
local economy and to increase visitor numbers. 
 
Through Strategic Tourism Policy (TOUR 1) EAC will actively support and encourage 
the development of appropriate sustainable tourism throughout East Ayrshire. 
Sensitive tourism developments pertaining to the industrial and cultural heritage and 
green tourism initiatives relating to the high scenic and landscape quality and nature 
conservation interest of the Doon and Irvine Valleys, the Loch Doon and Glen Afton 
areas and in the Muirkirk Uplands and River Nith areas will be particularly supported. 
 
Through General Tourism Policy (TOUR 4), EAC will encourage and support the 
retention and improvement of existing tourist attractions and tourism related facilities 
throughout the Local Plan area and will be supportive of sensitive new tourism 
related developments where there is no adverse impact on the natural environment 
or where such development will not be detrimental to the character or amenity of the 
area. 
 
The EAC Local Development Plan (LDP) is the new strategic land use document 
that, when complete, will replace the current East Ayrshire Local Plan 2010, the 
Ayrshire Joint Structure Plan 2007 and the Open Cast Coal Subject Plan 2003. EAC 
is currently preparing a Proposed Local Development Plan which is due for 
publication in Spring 2014. Following due consultation, adoption of the finalised LDP 
is expected in late 2015.  
 
In October 2012 EAC published a LDP Main Issues Report which identifies a number 
of key areas including “Economic Revitalisation”. Within this section the GFDSP 
status is identified as presenting “additional opportunities for the Doon Valley, in 
terms of attracting tourists to the area and providing knock on benefits for the local 
economy”. The Main Issues Report also makes reference to the SDSO and states 
that “this will provide a new base from which to explore and observe the Dark Sky 
and will provide a welcome boost to tourism”. 
 
The Main Issues Report then raises two alternatives for consideration in relation to 
the Dark Sky Park: 
 

 Issue 27 (Preferred Option – LDP Support for the Dark Sky Park) which 
states that the EAC LDP will support the objectives of the Dark Sky Park by: 
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 Developing a policy to support the Dark Sky Park. This policy position will 
require development proposals in the Park, nearby settlements and 
surrounding rural areas to take account of the Dark Sky designation and 
take measures to limit light pollution. Proposals that would have a 
significant adverse impact on the Dark Sky Park will be resisted; and 

 
 Preparing guidance, in conjunction with the Forestry Commission, to 

inform people of the most appropriate lighting that should be used for their 
particular purpose. Guidance will outline the appropriate approach for the 
core, buffer and the surrounding area. It is proposed that initially the 
surrounding area will be taken to include Dalmellington, Bellsbank, Patna, 
Waterside and the surrounding rural area, however, consideration will be 
given to expanding this in the future to apply to the wider East Ayrshire 
area. 

 
 Issue 27 (Alternative Option – No LDP Support for the Dark Sky Park) 

which is based on the premise that as the Dark Sky designation does not 
have any statutory footing, the LDP will not support or recognise the Park. 
Whilst by not recognising the Dark Sky Park, the LDP would continue to give 
flexibility for assessing development proposals in the Doon Valley, EAC 
states that this would also be a missed opportunity for the Doon Valley, in 
terms of the uniqueness of the designation and the opportunities it presents 
for supporting tourism and the local economy. 

 
Dersalloch Windfarm is located within the South Ayrshire Council administrative area 
and relevant planning policy in relation to the GFDSP includes the following: 
 

 South Ayrshire Council Adopted Local Plan (2007)  which contends that there 
is considerable scope to diversify visitor opportunities further – particularly 
activities and attractions which would assist in lengthening the tourist season; 
and 

 
 South Ayrshire Council Proposed Local Development Plan (March 2012) 

proposed Dark Skies Policy supports the GFDSP, and presumes against any 
development proposals that would produce unacceptable levels of lighting 
which would affect the GFDSP status. 

 
B3.1.3 Receptor Sensitivity 
 
In considering both the context of the SDSO and the documented strategic inter-
relationship between tourism, the Galloway Forest Park, the GFDSP and the SDSO, 
several key conclusions can be drawn: 
 

 As the only IDA “Gold Tier” Dark Sky Park to have a public use observatory, 
the SDSO currently occupies a unique position as a visitor attraction; 

 
 SAC supports tourism as an important industry sector for its economy and the 

development of tourism is the primary objective of the Galloway Forest Park. 
The SDSO has a role in this, e.g. being located within the boundaries of the 
GFDSP, as an exemplar in innovation and sustainability and also contributing 
to the development and lengthening of the visitor season between the main 
October to March stargazing period; 
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 The SDSO is of an attraction type/theme which harmonises with SAC’s 
support for maximising South Ayrshire’s tourism potential, seeking to protect 
and encourage the improvement of tourist resources (Adopted Local Plan - 
Policy TOUR3) whilst supporting environmental sustainability; and 

 
 There is a need to avoid lighting impacts which could adversely affect the 

dark sky status of the GFDSP – and by implication, the SDSO market 
appeal/use and associated economic performance – given that the SDSO 
resides within the revised GFDSP boundary. 

 
Accordingly, in considering the sensitivity of the SDSO as a tourism receptor (defined 
as the importance or value of the SDSO as a tourism receptor, and its resilience to 
cope with changes to the baseline conditions), it would be reasonable to classify the 
SDSO as being of High Sensitivity. 
 
B3.2 Nature, Magnitude and Significance of the Infrared Lighting 

Effect on the SDSO as a Tourism Receptor  
 
In considering the nature and significance of the infrared (and other) lighting effects 
on the SDSO as a tourism receptor, the following have been considered: 
 

 The assumed level of sensitivity of the SDSO as a tourism receptor (as 
concluded in Section B3.1.3 above); 

 
 A review of Technical Appendix A, The Impact of Infrared Military Aviation 

Lights at Dersalloch Windfarm on the Galloway Dark Sky Park; 
 

 The 2012 ES Addendum Landscape & Visual Assessment.  
 
The review of the effects of infrared lighting of Dersalloch Windfarm on the night sky 
(Technical Appendix A) concludes that: 
 

 The Dersalloch Windfarm infrared LED aviation lights will not be visible to the 
naked eye of any SDSO visitor; 

 
 The Dersalloch Windfarm infrared LED aviation lights will not be visible to 

SDSO visitors using normal viewing devices such as a telescope. The 
infrared LED aviation lights may be detectable to visitors using a suitably 
modified infrared capable Digital Camera or a Telescope fitted with an 
astronomical CCD detector but only when looking directly towards the 
Dersalloch Windfarm low down on the horizon; 
 

 It is highly unlikely that telescopes would ever by pointed close to the horizon 
in normal operation because visibility through the atmosphere itself near the 
horizon is greatly reduced and is essentially opaque to starlight; 

 
 The use of such modified equipment by amateur astronomers is rare;  

 
 Diffused and scattered lighting effects cause more light pollution concerns 

than direct lighting. This can create a diffuse glow in the atmosphere well 
above the horizon.  The calculated diffuse light effect (including the minimum 
distance of 4.6km from the nearest turbine to the SDSO) lies below the 
natural night sky background.  There is therefore no diffuse scattered infrared 
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light visible from the infrared LED aviation lights in any spectrum ; 
 

  At the SDSO the brightest diffuse glow in the night sky, at all wavelengths, 
will be from the towns of Ayr, Cumnock/New Cumnock and Kilmarnock; 

 
 The sky to the south, above the GFDSP and looking away from the built-up 

areas to the north, will be entirely unaffected by the Dersalloch infrared LED 
aviation lights; 

 
 For those SDSO visitors who will be viewing the night sky using the SDSO 

telescope, the magnitude of change is predicted to be “Low” on the basis that 
Technical Appendix A states “it is highly unlikely” that the telescope, during 
normal operations, would be directed so low to the horizon as to pick up 
visibility of the infrared LED aviation lights - if this was to occur they would 
appear as point-like sources on the horizon and the diffuse light effect would 
lie below the natural night sky background so as not to adversely affect the 
viewing experience; 

 
 Despite the high sensitivity of the visitors to the SDSO, the low magnitude of 

change as a result of the discreet nature of the turbine infrared LED aviation 
lights means that the effect of the infrared LED aviation lights will not be 
significant; and 

 
 Any visibility which may occur will not be of sufficient significance to detract 

from the viewing experience of SDSO visitors, despite the high sensitivity of 
these viewers. 

 
 
B3.2.1 Significance of Tourism effects on the SDSO 
 
Development Construction Phase 
 
The proposed infrared LED aviation lights to be fitted to thirteen of the turbines would 
not be fully operational during Dersalloch Windfarm construction phase when the 
turbines are being assembled and erected on site. Each infrared LED aviation light 
will be switched on as each turbine is erected.  Therefore the effects of infrared 
lighting emissions would be no greater than the effects during the operational phase 
of Dersalloch Windfarm, which is discussed below. 
 
The Dersalloch Windfarm 2012 ES Addendum (section 6.5.9 paragraph 173) states 
that “there may be a requirement for temporary use of spot lighting on the site during 
construction” but that it is anticipated that this will be over short periods of time to 
meet Heath and Safety requirements. For avoidance of doubt, none of this spot 
lighting would take place within the area of the GFDSP and will adhere to IDA 
published good lighting guidance where possible whilst meeting Heath and Safety 
requirements. 
 
The addendum concluded that, from a Landscape and Visual assessment 
perspective, “it is not considered that likely significant effects would occur” on the 
Dark Sky Park from construction lighting due to the distances involved and the 
temporary nature of the localised lighting.  
 
Technical Appendix A states that “the major cause of most light pollution is not from 
being able to see a light directly, since the lights are all very low on the horizon” but, 
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rather, diffuse and scattered light can be a concern. This is identified as being 
scattered light that creates a diffuse glow in the atmosphere “well above the horizon”. 
It is unlikely that the localised spot lighting which may be required at the Dersalloch 
Windfarm site during the construction phase would create a diffuse glow well above 
the horizon of the SDSO.  At the SDSO, the brightest diffuse glow in the night sky 
across all wavelengths of light will come from the towns of Ayr, Cumnock/New 
Cumnock and Kilmarnock.  
 
Therefore it is not considered that the temporary spot lighting would create a 
significant effect on SDSO visitors during the construction period. 
 
Development Operational Phase  
 
Once Dersalloch Windfarm becomes operational, and the infrared LED aviation lights 
fitted to thirteen of the twenty three turbines are activated, the following tourism 
effects on the SDSO are concluded: 
 

 SDSO visitors using the naked eye or a normal telescope (or other viewing 
devices) to star-gaze will not be able to see the infrared lighting emissions. 
Therefore, for these visitors, Dersalloch Windfarm infrared lighting will have 
no effect; 

 
 SDSO visitors using their own normal telescopes fitted with an astronomical 

CCD detector or a modified digital camera capable of detecting infrared light 
would potentially be able to see the infrared light emissions – but only low 
down on the horizon and only when such equipment was pointed directly at 
the Dersalloch Windfarm. Whilst the use of such modified equipment by 
amateur astronomers is deemed to be rare, nevertheless, it cannot be 
assumed that no SDSO visitors would use such modified equipment. 
Accordingly, for such visitors, pointing their modified equipment at the 
Dersalloch Windfarm turbines could have an effect, although this is predicted 
to be minor (a slight, and highly localised effect) and not significant.  It is also 
highly unlikely that telescopes would be pointed this low to the horizon due to 
the effects of scattering in the atmosphere reducing visibility (Technical 
Appendix A); 

 
 SDSO visitors using the observatory’s own telescopes would be able to see 

the Dersalloch Windfarm infrared lights (but only as point-like sources on the 
horizon in the infrared) – and only in the “highly unlikely” event that the 
telescopes would ever be pointed this close to the horizon in their normal 
operation. Nevertheless, it cannot be assumed that visitors using the SDSO 
telescopes would never do so. Accordingly, for such visitors, pointing the 
SDSO telescopes directly at those Dersalloch Windfarm turbines fitted with 
infrared LED aviation lights, could have an effect, although this is predicted to 
be minor (a slight, and highly localised effect) and not significant; and 

 
 A further cause of light pollution comes from diffuse and scattered light rather 

than from seeing a light source directly.  Whilst SDSO visitors would be able 
to detect some diffused lighting glow (across all wavelengths) in the night sky, 
there will be “….no diffuse scattered infrared light visible from the infrared 
LEDs in any spectrum” (Technical Appendix A) at the SDSO because the 
calculated diffuse light effect from the infrared LED aviation lights (including 
the minimum distance of 4.6km from the nearest turbine to the SDSO) lies 
below the natural night sky background. At the SDSO the brightest diffuse 
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glow in the night sky, at all wavelengths, will be from the towns of Ayr, 
Cumnock/New Cumnock and Kilmarnock. Accordingly, there is concluded to 
be no effect of diffused light on SDSO visitors.  

 
Development Decommissioning Phase 
 
The proposed infrared lighting devices to be fitted to thirteen of the Dersalloch 
Windfarm turbines would be switched off during the decommissioning phase when 
the turbines will be dismantled and removed off-site. The infrared lighting emissions 
would be similar to the construction phase and have a lesser, and decreasing effect 
than during the operational phase. Accordingly, there would be a negligible effect on 
the SDSO visitors from infrared lighting during the decommissioning period.   
 
Otherwise the Dersalloch Windfarm 2012 ES Addendum indicates that site based 
activities during decommissioning would be similar to those during construction, as 
set out in the 2012 ES Addendum, Sections 4.7 (paragraph 125), 4.8.3 (paragraph 
136) and 6.5.9 (paragraph 173). The effects on SDSO visitors would therefore be 
similar to those during construction, considered to be not significant. 
 
B4.0 Effects of the Dersalloch Wind Farm on Tourism  
 
B4.1 Introduction 
 
This section of the report provides further background to the 2012 ES Addendum 
conclusions on the potential effects of Dersalloch Windfarm on tourism in the local 
and wider areas from a broader perspective than the potential ’night sky’ effects 
which have been addressed in Section B2.0 (the GFDSP) and Section B3.0 (the 
SDSO).  Chapter 13 of the Dersalloch Windfarm 2012 ES Addendum provides an 
appraisal of potential tourism effects and considers research and data available at 
the time of submission.  The sensitivity of tourism and outdoor access and recreation 
to effects on visual amenity and other “pollution” such as lighting was identified and 
the assessment included consideration of the landscape and visual effects 
concluding there were no potential significant effects on tourism. 
  
The following discussion takes the opportunity to provide an updated review of more 
recently published research and data relevant to windfarm development and tourism 
to assist the re-consideration of the SAC objection.  Although no published research 
that is specific to Astronomy Tourism, Dark Skies Parks and their respective 
relationships with windfarm developments was identified during the review, there are 
a number of recently published surveys and reports which have sought to assess the 
possible impacts of wind farms on tourism.  
 
B4.2 The Potential Effects of Wind Farms on Tourism – Research 

Context 
 
A summary of key findings from recent research and reports, published since the ES 
Addendum submission (February 2012), is provided below. 

The Scottish Parliament – Economy, Energy & Tourism Committee (November 
2012) - “Report on the Achievability of the Scottish Government’s Renewable 
Energy Targets” (Ref. TA3.15)  

Key content of this report includes: 
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 An academic submission to the Committee of analysis of previous research 
on the impact of wind farms on tourism in Scotland, England and Wales 
including a critical evaluation of the sampling methodologies deployed in the 
various studies. This submission concluded that there was “an emerging 
consensus within the research examining the actual and potential impact of 
wind farms on tourism. The clear consensus is that there has been no 
measurable economic impact, either positively or negatively, of wind farms on 
tourism”; and 

 The statement that “in terms of the planning process and decisions on the 
siting of individual projects in areas popular with tourists and in our more rural 
and remote rural areas, no witness has provided the Committee with robust, 
empirical evidence, as opposed to anecdotal comment and opinion, that 
Tourism is being negatively affected by the development of renewable 
projects”. However, in recognising the importance of this issue, the 
Committee recommended that VisitScotland and the Scottish Government 
continue to gather evidence on this from visitors to Scotland. 

VisitScotland (April 2012) - “Wind Farm Consumer Research” Topic Paper (Ref. 
TA3.16).  (Full Report published August 2012) 
 
This omnibus survey was commissioned to learn more about consumer attitudes to 
wind farms and their effect on tourism, in order to inform VisitScotland policy. 2,000 
interviews were undertaken with a nationally representative UK sample with a further 
1,000 interviews conducted with a Scotland representative sample. The survey was 
screened to ensure that the respondents had taken a holiday/short break in the UK in 
the past 12 months and would intend to do so again in the future.  The findings of this 
survey were released by VisitScotland in April 2012, with the full report (dated August 
2012) being made available on the VisitScotland website in November 2012.  

 
The findings from this omnibus survey included: 

 77% of the Scottish survey sample respondents and 67% of the UK survey 
sample respondents claimed that they had seen a wind farm whilst on a 
holiday or short break in Scotland or the UK respectively; 

 83% of the Scottish survey sample respondents and 80% of the UK survey 
sample respondents said that the presence of a wind farm would not affect 
their decision about where to visit or where to stay on a holiday or short 
break; 

 80% of the Scottish survey sample respondents and 81% of the UK survey 
sample respondents either disagreed or neither agreed/disagreed with the 
statement that wind farms spoil the look of the Scottish/UK countryside; 

 41% of both the Scotland and UK survey sample respondents disagreed with 
the statement that seeing a wind farm would add to their enjoyment of the 
Scottish/UK countryside; and 

 83% of Scotland respondents and 82% of UK respondents either disagreed or 
neither agreed/disagreed with the statement that they would tend to avoid an 
area of the Scottish/UK countryside if they knew that there was a wind farm 
there. 

When publishing the findings of this research in April 2012 VisitScotland Chief 
Executive, Malcolm Roughead, commented that VisitScotland was, “both reassured 
and encouraged by the findings of this survey which suggest that, at the current time, 
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the overwhelming majority of consumers do not feel wind farms spoil the look of the 
countryside.”(press release, April 2012) 

 

RenewableUK and the Department of Energy and Climate Change (May 2012) - 
“Onshore Wind Direct & Wider Economic Impacts” (Ref. TA3.17)  

This report assessed the direct and indirect economic impacts of the commercial 
onshore wind sector in the UK in the decade to 2020 making reference to the 
available evidence on the impact of onshore wind on the tourism sector. Section 6.6 
of the report states that: 

 “there has been no evidence of actual negative impacts on tourism” [by 
onshore wind farm developments] and references the VisitScotland (2012) - 
“Wind Farm Consumer Research” report which has “confirmed earlier 
research that found that the presence of wind farms had no influence on 
decision making of the vast majority of tourists”; and  

 “onshore wind farms can have wider positive impacts on tourism”. The report 
points out that in rural areas tourism is often one of the key economic sectors 
and therefore crucial to economic development and prosperity. Wind farm 
projects can be used to improve tourism infrastructure, for example through 
funding (either directly or via community benefit funds such as the Carrick 
Futures Community Benefit Fund), improvements to existing, and the creation 
of new, path networks enhancing countryside access (e.g. for visitor, and 
local, recreational use), improvements to tourism attractions and the creation 
of tourism facilities (e.g. the Whitelee Wind Farm Visitor Centre which 
attracted 120,000 visits in its first year of opening - 2009/2010). 

 
Based upon this published research review and the information presented in the 
2012 ES Addendum, several general conclusions can be drawn which are relevant in 
the context of the potential effects of the Dersalloch Windfarm on tourism in the local 
and wider areas: 

 No definitive, quantitative evidence has yet been produced which conclusively 
proves that the tourism economy in Scotland is being negatively affected by 
renewable development projects; 

 A relatively high proportion of tourists to Scotland claim to have seen a wind 
farm during their visit – which potentially contributes to conditioning visitors to 
expect their presence whilst visiting Scotland; 

 The attitude of visitors to Scotland to wind farm developments is more 
positive than negative in terms of: 

 influencing decisions on where to visit or where to stay (which, by 
implication, could be a future repeat visit), 

 the statement that wind farms spoil the look of the countryside, 

 the presence of wind farms in the landscape influencing the decision 
to avoid an area of the countryside – although not in terms of the 
presence of turbines providing the visitor with added enjoyment of the 
countryside; and 
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 Wind farms can, in themselves, become visitor attractions e.g. locations for 
visitor interpretation and education, and enhanced outdoor activity 
opportunities e.g. walking and cycling.   

The Dersalloch Windfarm 2012 ES Addendum (section 13.5.3 paragraph 53) states 
that “overall the Development is considered to have a negligible effect on local tourist 
and recreational activities” which would not be significant.  
 
The research published since the production of the ES Addendum (February 2012) 
suggests that for around “one in five” visitors the presence of a wind farm could 
impact upon their decision, as to where to visit or stay - 18% of UK respondents and 
17% of Scotland respondents agreed that they would tend to avoid any parts of the 
countryside with wind farms. This is a higher proportion than the “one in ten” visitors 
to Scotland who, it was concluded in a 2002 MORI Scotland survey (of 307 tourists), 
would not return to Scotland to visit if more wind farms were present (see the 2012 
ES Addendum section 13.5.3 paragraph 45).  
  
Conversely, a significant proportion (55% of UK and 56% of Scotland respondents) 
claimed they would not avoid such an area. 
 
Accordingly, overall, the potential effect of the Dersalloch Windfarm on tourism in the 
local area e.g. within the SAC administrative area is now predicted to be minor (a 
slight or highly localised effect).  The effect therefore remains not significant. For 
tourism in the wider area – regional (e.g. “Ayrshire”) and national (Scotland) - the 
potential overall effect of the Dersalloch Windfarm development is assessed as being 
negligible (an imperceptible effect) and not significant.   Therefore even in light of this 
more recent research, it is demonstrated that the conclusions of the 2012 ES 
Addendum on tourism effects remain robust.  
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