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2. Management Structure of Ballycroy National Park and Wild Nephin

The following outlines the management structures for the state lands (Ballycroy
National Park and Wild Nephin) that are included in the application for Mayo
Dark Sky Park status.

Ballycroy National Park and Wild Nephin area encompasses approximately 15,000

hectares.

2.1 Ballycroy National Park

Ballycroy National Park (BCNP) is managed by the National Parks and Wildlife
Service (NPWS) of the Department of the Arts, Heritage and the Gaeltacht,
which has headquarters in Dublin. BCNP is within the western division of NPWS,

which is further divided into the mid-western and western regions.

BCNP is in the western region. The Regional Manager heads the regional staff,
which includes two District Conservation Officers, Conservation Rangers,
Information Officers and General Operatives who between them carry out a wide

range of duties.

The Regional Manager can also avail of the services of a Divisional Ecologist,
based in Galway, and is backed up by a corps of specialist research and

administrative staff based in NPWS headquarters.

BCNP along with Killarney National Park, Glenveagh National Park, Wicklow
Mountains National Park, Connemara National Park and The Burren National Park
is classified as a Category Il National Park under the IUCN categorisation (i.e.
protected area managed mainly for ecosystem protection and recreation). The

criteria for this category are listed below.
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1. Executive Summary

“It is indeed a feeble light that reaches us from the starry sky. But
what would human thought have achieved if we could not see the
stars?” Jean Perrin [French Physicist 1879-1942]

This application is submitted to the International Dark-skies Association’s Dark

Sky Places programme by the Friends of Mayo Dark Skies Steering Group.

After a 12 month research project, the steering group formed in 2015 and is a
collaboration of the two landowners; National Parks and Wildlife Service (Dept.
of Arts, Heritage and the Gaeltacht) and Coillte, together with community

representatives, local agencies, Mayo County Council & Galway Astronomy Club.

The objective of the group is to improve local awareness of light pollution in the
area through outreach events and to establish an International Dark-sky Park in
North County Mayo. The region is without doubt, already dark and the night
time skies well preserved. However, it is our intention to ensure that the
exceptional quality of the night-time skies in this region are preserved through
continuous monitoring and with the support of the local authority and
communities. Education and Awareness programmes will be delivered as part of
our plan for outreach to the community and wider afield to nearby towns and

municipalities in the Mayo region.

We believe our vision “Let’s keep Mayo Dark (Green)” is a realistic possibility
through outreach and awareness programmes designed for inclusivity and

ownership within the community.

We are proud to apply for Dark-sky Park status for Ballycroy National Park and
Wild Nephin and, with kind permission of the IDA, we would hope to call it the

Mayo International Dark-sky Park.

Friends of Mayo Dark Skies Steering Group
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GEORGIA MACMILLAN
2 Acres Grove, Newport
Mayo, Ireland
To the Board of Directors
International Dark-Sky Association

RE: IDA Member Nomination for Mayo International Dark-Sky Park

In January 2010 | was lucky enough to move from Dublin to the West of Ireland
where my roots lay, here in County Mayo. Appreciating the night sky here on
the western edge of Europe, is something we can never take for granted. Just a
glance out of the back window as | type this note and | am reminded that | am
one of the lucky few to be able to see the milky way on a regular basis. My
studies in outdoor education led me to research the impact of light pollution and
its consequences that go way beyond our pleasure of viewing the starry skies.
With that in mind, what better way to make some contribution towards
combatting light pollution than to create a Dark-sky Park in our local region for
future preservation of the night-time skies.

| am proud to be involved in the Friends of Mayo Dark-skies team. Our project
has caught the imagination of many; from inspiring student-led dark-sky
performance pieces to the establishment of local astronomy enthusiast groups.
It has also raised the matter of lighting policies at county council level and
received a nomination for a community Get Involved project. Most pleasing of
all is that the project has taken a life of its own and has been fully adopted by
the management teams of the Ballycroy National Park and Wild Nephin
Wilderness. The support of our National Parks & Wildlife service ensures the
longevity of the dark-sky project and strengthens the educational focus of its
outreach to younger citizens.

Therefore it is with great pleasure that | nominate Ballycroy National Park &
Wild Nephin as Mayo International Dark-sky Park recognition with the
International Dark-sky Association.

Sincerely,
Georgia MacMillan

IDA Member
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Criteria for IUCN category Il national parks
Definition:

Large natural or near natural areas set aside to protect large-scale ecological
processes, along with the complement of species and ecosystems characteristic
of the area, which also provide a foundation for environmentally and culturally
compatible spiritual, scientific, educational, recreational and visitor

opportunities.

Primary objective

To protect natural biodiversity along with its underlying ecological structure and

supporting environmental processes, and to promote education and recreation.

Other objectives

B To manage the area in order to perpetuate, in as natural a state as
possible, representative examples of physiographic regions, biotic
communities, genetic resources and unimpaired natural processes;

B To maintain viable and ecologically functional populations and assemblages
of native species at densities sufficient to conserve ecosystem integrity and
resilience in the long term;

B To contribute in particular to conservation of wide-ranging species,
regional ecological processes and migration routes;

B To manage visitor use for inspirational, educational, cultural and
recreational purposes at a level which will not cause significant biological
or ecological degradation to the natural resources;

B To take into account the needs of indigenous people and local
communities, including subsistence resource use, in so far as these will not
adversely affect the primary management objective;

B To contribute to local economies through tourism.
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Management of Protected Areas

Ballycroy National Park forms part of the Owenduff/Nephin Complex Special
Area of Conservation (site code SAC 000534) and the Owenduff/Nephin Complex
Special Protection Area (site code SPA 004098). These are international
important sites and are referred to as Natura 2000 and/or European sites. They
are subject to strict protection under National and European Legislation. Special
Areas of Conservation (SACs) are the prime wildlife conservation areas in the
country and are considered to be important on a European as well as Irish level.
They are selected and designated in accordance with the EU Habitats
Directive. The Directive lists certain habitats and species that must be
protected within SACs, including blanket bogs, heaths, lakes and river. These
habitat types form the majority of the Ballycroy National Park. Special
Protection Areas (SPAs) are designated in accordance with the EU Birds Directive
(2009/147/EC) for the protection of endangered species of wild birds, including
listed rare and vulnerable species, regularly occurring migratory species, and
wetlands. Public authorities have strict duties and obligations in relation to the
protection of SACs and SPAs, including in the exercise of their functions. They
must take appropriate steps to avoid, in European Sites, the deterioration of
natural habitats and the habitats of species as well as disturbance of the species
for which the areas have been designated. Activities, plans and projects within
European sites are regulated by the public authorities. Any developments
associated with the Dark Skies Parks will secure any necessary permissions
and/or consents (if required), and will be in full compliance with the

requirements of the Habitats Directive and the Birds Directive.

2.2 Wild Nephin Area

The Wild Nephin area is made up of National Park lands and Coillte lands. Coillte
is a private limited company where all the shares are held by the Minister for
Agriculture, Fisheries and Food and the Minister for Finance on behalf of the
Irish State. The Board of Directors is appointed by the Minister for Agriculture

and Food.
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Coillte manages its forests to deliver social, economic and environmental
benefits. One of the key areas where Coillte has a positive, measurable impact
is in the provision of public goods. Public goods are “non market services” that
cannot be traded but are enjoyed by many. These include contributing to
national biodiversity, providing extensive recreation opportunities, protecting

cultural heritage and improved water quality.

The Wild Nephin area was established under a memorandum of understanding
(MOU) between NPWS and Coillte in March 2013 by both organisations for the
purpose of protecting, developing and ultimately managing the Nephin Forest
areas and adjacent National Park lands as a wilderness area (see Appendix v).
The MOU sets out the general parameters under which the management and
development of the Nephin Forest and the adjacent National Park lands as a

wilderness area can be taken forward.

In September 2013 the Wild Nephin Management Board was convened. This
group has three members from NPWS and three from Coillte. The Management
Board are the ultimate management agent for the new Wild Nephin area and all
actions and decisions relating to lands within this area must be agreed by this

group under the terms of the MOU.
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John C. Barentine, Ph.D.,

Program Manager,

International Dark-Sky Association.
Email: john@darksky.org

Tel: + 1 (520) 293-3198 x406

Web: darksky.org

Date: 7" April 2016.
Dear Sir,

Ballycroy National Park was established in November 1998, it is Ireland’s sixth National
Park and is located on the Western seaboard in northwest Mayo. It comprises of 11,000
hectares of Atlantic blanket bog and mountainous terrain, covering a vast uninhabited and
unspoilt wilderness dominated by the Nephin Beg mountain range. Owenduff Bog, which
form most of the western part of the Park, is one of the last intact active blanket bog systems
in Ireland and Western Europe and is an important scientific and scenic feature of the
National Park. The Park also protects a variety of other important habitats and species. These
include alpine heath, upland grassland, heath and lakes and river catchments. Greenland
White-fronted geese, Golden plover, Red Grouse and Otters are just some of the important
fauna found within the Park. The National Park is itself part of the Owenduff/Nephin
Complex Special Area of Conservation (SAC) and Special Protection Area (SPA). These
European designations are part of the Natura 2000 Network, which protect rare and important
habitats and species under the EU Habitats and Birds Directive.

A discussion document Management Plan for Ballycroy National Park was drafted in 2004.
This document outlines a framework on how Ballycroy National Park is to be used and
managed for the period 2004-2008 and beyond. The document never progressed beyond draft
stage and was not implemented. It is the intention of the National Parks and Wildlife Service
to revisit this document and it is one of our goals that the Ballycroy National Park would be
managed in accordance with a specific agreed management plan for the Park. However, no
timeline and commitment can be given in relation to the completion and implementation of
this plan.

Ballycroy National Park conforms to a National Park as outlined in the [UCN (International
Union for Conservation of Nature) Protected Areas Categories System. [UCN protected area
management categories classify protected areas according to their management objectives.
The categories are recognised by international bodies such as the United Nations and by
many national governments as the global standard for defining and recording protected areas
and as such are increasingly being incorporated into government legislation. National Parks
(Protected Areas Category II) are large natural or near natural areas set aside to protect large-
scale ecological processes, along with the complement of species and ecosystems
characteristic of the area, which also provide a foundation for environmentally and culturally



compatible spiritual, scientific, educational, recreational and visitor opportunities. Ballycroy
National Park is managed in accordance with the IUCN Guidelines for applying protected
area management categories (see attached).

Yours faithfully,

William Cormacan,

Regional Manager, Western Region,
National Parks and Wildlife Service,
Department of Arts, Heritage and the Gaeltacht,
2nd Floor, Custom House,

Druid Lane,

Flood Street,

Galway.

H91 XV2C

Email: William.Cormacan@ahg.gov.ie
Direct line: 076 1002533; extn 8533
Mob: 087 9482661
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Coillte support for the Mayo Dark Skies Project

Dear Georgia,

On behalf of Coillte, | would fike to offer Coillte's full support for the Mayo Dark Skies project
in Nephin. As you are aware, Coilite are currently in the process of transforming the
management of the Coillte owned forests in Nephin to a wilderness area, in co-operation with
the National Parks and Wildlife Service. The plan is to link up the Coilite owned lands with
the adjoining Ballycroy National Park to create Irelands first wilderness area. This is an
ambitious and unique plan that is currently managed jointly by a management group
consisting of members from Coillte and the National Parks. This management group
originally assessed the compatibility of the Mayo Dark Skies project with the Wilderness
objectives and the group was fully satisfied of their compatibility. As a result, the
management group agreed to fully support and participate in the Dark Skies project.

On behalf of myself and Coillte | would like to wish you well with your project and | would like
to personally wish you well in your submission for Dark Skies status.
Yours sincerely

Tony Clarke
BAU2 Team Leader

Signed:c-:[ao \:3 Gl&.%\




2.7 Supporting letter of Management (Wild Nephin)

The National Parks and Wildlife Service and Coillte (the State forest company)
designated WILD NEPHIN as a wilderness area on 3™ March 2013 following a
comprehensive study (over two years) of the area. This examined the areas
compatibility with a number of criteria set by the group for wilderness
designation in Ireland.

One of the key requirements was that it should provide opportunities for PRIMITIVE
RECREATION (the experiential criteria described in the Recreation Opportunity
Spectrum developed by the USDA Forest Service where remoteness and the lack
of human infrastructure - buildings, roads, transmissions lines and lights at night
- are key parts of the experience to remote and wild area. A considerable area
of the total area of 11,000 ha. now set aside as the wilderness, is now classified
as either PRIMITIVE or SEMI-PRIMITIVE under the ROS criteria.

New Zealand definitions for wilderness suggest that a wilderness should be
capable of supporting a two-day tramp in a wild landscape without covering the
same ground. To check this | undertook a three-day (two night) backpack in the
area and spent two nights in camp where no man made light was visible. | have
spent many other nights camping in the area (including several at Lough Avoher
Shelter) and invariably the night skies, assuming clear conditions, are
magnificent displays.

The Wild Nephin Wilderness designation is a first for Ireland and indeed this part
of Europe with the express objective of removing human presence (and
management) from the landscape and allowing it to become a FREE WILLED
landscape. | believe that the wilderness designation will help to protect the
night sky qualities that currently exist and the dark sky park will reinforce the
area as a wilderness.

As first Chairman of the Wild Nephin Wilderness management group, a
wilderness advocate (and soon to be a postgraduate student in wilderness
studies) | wholeheartedly support and endorse the designation of the Nephin Beg
range as a DARK SKY PARK.

Yours sincerely,
William Murphy, M.Agr.Sc. (Forest Recreation)

WILDERNESS ADVOCATE
FORMER CHAIR, WILD NEPHIN WILDERNESS MANAGEMENT BOARD.
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3. Introduction to Mayo International Dark-sky Park

The landmass encompassing Mayo International Dark-sky Park incorporates
Ballycroy National Park and designated wilderness region of Wild Nephin. The
two land masses overlap to a large extent forming a combined mass area of

approximately 15,000 hectares.

The Dark-Sky Park management committee will have members (including
Chairperson) from NPWS and Coillte as well as from local community groups.
Management commitments will be written into any National Park management
documentation (currently in draft - Jan 2016, further details in Appendix V) and
will be included in the Wild Nephin Conversion Plan (2016-2031), which is in the

process of being developed.

3.1 Why seek a Dark Sky designation in Mayo

County Mayo on the North Western coast of Ireland is a rugged landscape. The
county has experienced the greatest depopulation of any county in Ireland
during and after The Great Famine and it is hard not to sense this flight from the
land as you walk through the county’s magnificent mountain and moorland

landscape.

The area was once described by Robert Lloyd Praeger as “the loneliest place in
Ireland”. He qualified his comment by referring to it “not as depressing but
inspiriting. You are thrown at the same time back upon yourself and forward

against the mystery and majesty of nature”.

The landscape can inspire and uplift the human spirit. Ballycroy National Park
and Wild Nephin offer a sanctuary for plants and animals and provides valuable

biodiversity reserves in an otherwise increasingly managed landscape. The rich
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heritage and biodiversity is protected both by EU legislation and also by nature’s
own assets of Atlantic blanket bog and mountainous borders. Both ‘Special Area
of Conservation’ and ‘Special Protection Area’ designations extend across most
of the site and the next logical step is to preserve the most pristine natural

starry skies that form our natural ceiling.

County Mayo is certainly no stranger to harnessing its unique and pristine
landscape for outdoor recreation. The Barony of Erris (encompassing Ballycroy)
was voted by The Irish Times readers as; “the best place to Go Wild” in Ireland
and the nearby town of Westport is also known as the Adventure Capital of
Ireland. The proposed Dark-sky Park is very accessible and offers visitors a rich
variety of things to see and do in the region, as well as a warm welcome from

the local communities who have embraced the Dark-sky initiative.

Figure 1: Claggan Mountain Coastal Trail (Photo - S. Hanley)
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Figure 2: Road to Ballycroy (Photo - B. Wilson)
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Figure 3: Mayo Dark Skies (S. Hanley)
3.2 Landscape of tranquility

The landscape of the Ballcroy National Park/Wild Nephin area is well known for
its tranquility and remoteness. The 2011 census shows a population of less than
1,000 by selecting the entire land area within the N59 (national secondary

route). Surrounding towns include Newport, Mulranny, Ballycroy and Bangor.

The map of Ireland’s light pollution in Figure 5, indicates this region could be
the best Dark-sky area in the country as there are no brightly lit towns or cities

within close proximity.
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Figure 4: Where nobody Lives Ireland Population Map (Broadsheet.ie)
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Inset shows
Ballycroy region

Inset shows
Kerry DS region

Figure 5: Light Pollution Map of Ireland
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As a large part of the National Park is combined with Wild Nephin Wilderness, it
was a logical step to include both land zones and support was quickly obtained

by the management of both NPWS and Coillte Forestry.

3.3 \Visitor Facilities

Ballycroy National Park and Wild Nephin offer a wide range of facilities for
visitors to the region. On the west side is the Ballycroy National Park Visitor
Centre, which includes an interpretive exhibition (currently open from April to
late October), café, parking and
a looped board walk of
approximately 2km suitable for
wheelchair access. All facilities
are free of charge. The Visitor
Centre has a large car park,
which can cater for in excess of
50 vehicles, plus five tour bus
spaces and additional cycle rack

facilities.

Figure 6 Ballycroy Visitor Centre. Photo G.MacMillan

NPWS management is currently investigating the costs and practicalities of an
on-site observatory. An area about 10 minutes walk from the Visitor Centre
along the boardwalk has been identified as a possible location for an observatory
site. This would be a longer term goal but demonstrates the commitment of the
management team to ensuring the dark-sky goals achieve long term

sustainability.
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courses are already being investigated.

Figure 7: Boardwalk from Visitor Centre (Photo G.MacMillan)

Figure 8: Bicycle Racks at Visitor Centre (Photo G.
MacMillan)

In recognition of the value a Dark-sky would
have to the region, management of Ballycroy
National Park has agreed to open the venue
(Oct-  April)

organised outreach events on the calendar for

during the off-season for

the Dark-sky programme. Car parking and

access to the boardwalk will also be

permitted for dark-sky viewing at any time.

The NPWS has
purchased telescope equipment
Dark-sky

outreach events, binoculars and

also recently

for visitors wuse at
other magnification equipment is
already on-site. It will establish a
dedicated area for the Dark-sky
Interpretive  Programme  upon
successfully achieving Dark-sky
recognition. Staff training in
relation to dark-sky education will

also be included and external

There is also ample car parking and access to the east side of the proposed Dark-

sky Park. The stone bothy shelter at the edge of the Letterkeen forestry looped
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walk pictured below is a regular with hikers and casual walkers at all times of

the day /night.

Figure 9: Stone Bothy at Letterkeen Car Park (Photo S. Hanley)

There are also several other access points on the circumference of the site
where cars may park or pull in for stargazing. For the more adventurous visitor,
a hiking trail gives access to the centre of the darkest and most remote zone.
This is only recommended for the experienced hiker and physically fit visitor.
We propose to grade each viewing point appropriately for the visitor and this
will be made clear on all our communication points (web and printed material as

well as signage).
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3.4 Ballycroy National Park

Ballycroy National Park was established in November 1998, it is Ireland’s sixth
National Park and is located on the Western seaboard in northwest Mayo. It
comprises of 11,000 hectares of Atlantic blanket bog and mountainous terrain,
covering a vast uninhabited and unspoilt wilderness dominated by the Nephin
Beg mountain range. Between Nephin beg and Slieve Carr, at 721 metres above

sea level, the highest mountain in the range, lie the Scardaun Loughs.

To the west of the mountains is the Owenduff bog. This is one of the last intact
active blanket bog systems in Ireland and Western Europe and is an important
scientific and scenic feature of the National Park. The Park also protects a
variety of other important habitats and species. These include alpine heath,
upland grassland, heath and lakes and river catchments. Greenland White-
fronted geese, Golden plover, Red Grouse and Otters are just some of the
important fauna found within the Park. The National Park is itself part of the
Owenduff/Nephin Complex Special Area of Conservation (SAC) and Special
Protection Area (SPA). These European designations are part of the Natura 2000
Network, which protect rare and important habitats and species under the EU

Habitats and Birds Directive.

Visitor numbers to Ballycroy National Park reached almost 40,000 people this

year.

3.5 Wild Nephin Wilderness

The Wild Nephin Wilderness Area is a partnership agreement between Coillte
and the NPWS. The objective of the partnership is to create a wild landscape of
some 11,000 ha in the remote and wild area of the Nephin Beg range that is
protected for the benefit of nature, outdoor recreation and long term landscape
values. As such the Wilderness Conversion Plan currently being drafted (see
Appendix V) will exclude all future developments that are inconsistent with its

aims, thus ensuring the potential for future light pollution is avoided.
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Conifer forests, while not native to the area, represent an important landscape
type in the west of Ireland. Wild Nephin will set aside and protect these as
undisturbed examples and allow them to develop to their wild potential. Forest
landscapes also have a high carrying capacity value for recreation and protection
of forest landscapes will enhance the recreation value of this landscape and in

particular the constituent National Park lands.

Over the course of the 15-year Conversion Plan, timber harvesting, thinning,
reforestation will aim to improve the landscape and habitat qualities through

landscape design.

Two long distance hiking trails dissect the wilderness giving access to the

general public.

3.5.1 The Western Way

This is part of a 179km linear walking route running North/South. The section
running through the Dark-sky Park is set on forest tracks and moorland paths.
The large forest area has no habitation and, apart from some forest tracks, the
Western Way is not easy to cross. This is a major trail traversing across some of
the wildest and most remote forests in the west of Ireland, giving a feeling of
wilderness and offering real solitude to the visitor. Those who travel on the
Western Way will come across some interesting features such as the old walls of
former homesteads that indicate the level of habitation of this area in past

times.

The Dark-sky Park section of the Western Way is approximately a 20km trek in
remote country and should not be undertaken lightly. While it is possible to

walk it in 8 - 10 hours, it may be wise to consider an overnight camp en route.
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Figure 10: Letterkeen Loop (Forest trail)

3.5.2 The Bangor Trail

‘The Telegraph’ newspaper (UK) named The Bangor Trail as one of Europe’s top
24 walking routes. A challenging 30km hike from Newport to Bangor Erris through
the uninhabited mountain range of Nephin Beg. The rolling hills of the Nephins
give the area its greatest asset - the expansive sky, which is constantly changing
- this is Ireland’s Big Sky Country and idyllic for stargazing in the wilderness.
The Bangor Trail has a long history and may date back to the 16th century. It
was the main route for people and livestock, and emigrants travelling from
Bangor Erris to Westport would have used it. There are Mountain Meitheal huts
(Mountain Meitheal is a volunteer organisation to maintain the uplands
environment) on the trail that providing decent shelter for campers. With no
roads and no houses for miles around, The Bangor Trail is an exhilarating escape

into the wilderness (ref: Erris Beo Tourism).
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Figure 11: Bangor Trail (Erris Beo Website)

There is also a series of looped walking trails including a multi access trail and
picnic area at the Letterkeen loop car park. Local tourist offices have free maps

with information and routes on all the walks in the area.

The following maps are provided to assist an appreciation of the land

boundaries:

Map 1 Figure 12: Ballycroy National Park Boundary Map

Map 2 Figure 13: Wild Nephin Boundary Map

Map 3 Figure 14: Ballycroy NP & Wild Nephin Wilderness Map (Combined)-

Proposed Dark Sky Park - Incorporating Ballycroy National Park and

Wild Nephin combined boundaries.
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Figure 12: Ballycroy National Park Boundary Map
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Figure 13: Wild Nephin Boundary Map
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Figure 14: Ballycroy NP & Wild Nephin Wilderness Map (Combined)

The above image also shows the sites used for SQM readings
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3.6 Communities surrounding the Proposed Dark-sky Park

3.6.1 Ballycroy

Ballycroy is beautiful, unspoilt village located on the West Coast of Ireland. It is
situated along the N59 and nestles quietly between Mulranny village and Bangor
in the Barony of Erris, touching the Wild Atlantic ocean with breath taking views
of Inishbiggle Island, Achill Island and parts of Erris. It is surrounded by the
Nephin beg mountain range covering a vast uninhabited and unspoilt wilderness

making it an ideal location for the Dark Sky Park.

Ballycroy is the ‘Gateway to Erris’ and forms part of the Wild Atlantic Way and it
is made up of 47 small townlands with a sparse population of only 600 people
dotted around the area surrounding. The village itself has 2 shops, 2 pubs one
being the very old and established world renowned ‘Clery's pub’ where you can
step back in time. It has a church, 2 National schools, Garda station post office

and a vibrant Community centre.

Ballycroy is totally unspoilt, rich in culture and history and has a very strong
community spirit. This spirit brought Ballycroy to be the first ever entry from
Connaught to enter the Pride of Place Competition. This is a 32 county
Competition, which celebrates the role of the volunteer. The community

achieved joint second place.

Fishing is one of the main attractions of the area and Ballycroy is renowned for
its Salmon. William Trevor’s ‘Ballroom of Romance’ was shot on location in

Ballycroy.

Inishbiggle Island forms part of Ballycroy Parish. The Island lies between Achill
and Ballycroy. It is 623 acres in area and is home to seventeen island residents.

There is a ferry operating all year round from Doran’s point in Ballycroy.

Work is currently underway for the Ballycroy Greenway connecting the National
Park Visitor Centre to Mulranny Greenway. This new cycle route will

compliment the sensitive landscape, comprising board walk and gravel paths.
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The Barony of Erris was voted the ‘Best Place to go Wild ¢ by the Irish Times
because of it vast wilderness and Ballycroy is the ‘Gateway ‘to it- again the Ideal

location for The Dark Sky Park with vast areas of the night sky being so visible.

3.6.2 Newport (Baile Ui Fhiachain)

Newport is a small picturesque town, which nestles on the shores of Clew Bay,
famous for its 365 Islands and as the gateway to Mulranny, Achill, Nephin and
Ballycroy. It lies 18 km west of Castlebar, the county town of County Mayo, and

11 km from Westport.

Founded in the early 1700’s, it is an attractive seaside resort and part of a
beautiful and unspoilt coastline. It has the distinction of the Black Oak River
flowing through its centre. The jewel of Newport’s architectural heritage is St.
Patrick's Catholic Church (1914) constructed in the Irish Romanesque style by
Rudolph M Butler. Its beautiful stained glass east window (“The Last Judgment”)
is the last one completed by renowned artist Harry Clarke (1930). The fine

doorway at the entrance is modelled on the one in Clonfert, Co Galway.

Another beautiful feature is Newport’s seven arch viaduct, built in 1892 to carry
the Westport to Achill railway line. The viaduct has now been restored as a

signature feature for Newport town.

In 2010 the first stage of the Great Western Greenway (Newport to Mulranny)
opened. This now stretches from Westport to Achill and is a world class 42km
traffic free cycling and walking facility. It follows the line of the old Westport
to Achill Railway and facilitates visitors and locals alike. It is set in one of the
most beautiful and scenic areas in the West of Ireland. Visitor numbers to the

Greenway have reached as high as 250,000 per year (in 2014).

The population of Newport and its hinterland is approximately 1,600 (with 600 in
the town itself). Predominantly a rural farming area, approximately 150 people

are employed in the town itself (in retail and tourism). Hotels in Westport and
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Mulranny, and business enterprises in Westport, Mulranny and Castlebar also

provide employment to those in the area.

Visitors to Newport have increased substantially in the past 3-4 years. Its main
attractions are the Great Western Greenway, the high quality of its waymarked

walks and trails, and its unspoilt coastline.

Figure 15: Newport Town, Mayo

3.6.3 Mulranny

Mulranny is a hidden treasure of spectacular landscapes and outdoor adventures
perched on the Wild Atlantic Way along the rugged coast of Co. Mayo. Mulranny
is located on an isthmus, a narrow neck of land that joins the Currane Peninsula
to the Nephin mountain range and separates Clew Bay from Bellacragher Bay. It
is this feature that endows Mulranny with a unique dichotomy of landscapes and

seascapes.

Mulranny’s Clew Bay coastline is dominated by Rosmurrevagh Machair. Rare

Machair systems are only found on the north western coasts of Ireland and
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Scotland. Rossmurrevagh Machair is rich in biodiversity, being home to Bird’s
Foot Trefoil, night scented Sea Campion, Belted Beauty Moth and migratory

Brent Geese.

Bellacragher Bay ‘The Bay of the Plunder’ is located north west of Mulranny
village. It is sheltered by the Curraun Massif and remote from the Atlantic
currents. It also basks under the steep southern face of Claggan Mountain.
These features collectively give rise to Mulranny’s ‘Mediterranean’
microclimate. Here one can find Ireland’s largest stand of Mediterranean
heather as well as ancient oaks and Scots Pine. This warm sunbathed realm is

the chosen birth place of the rare Mulranny Old Irish Goats.

Mulranny offers beautiful coastal landscapes and seascapes. Its diverse vistas
can be accessed along the 6km Mulranny Loop Walk, from the Victorian
Causeway and the hand cut stone pier. Clean blue flag beaches and coastline

offer an enhanced outdoor experience for all.

Mulranny’s Environmental Centre offers interactive learning by guides during

Walking Weekends, Heritage Week and Foraging Events.

Stewardship of Mulranny’s environment, access, conservation and participatory
learning events are the growing hallmarks of Mulranny’s sustainable tourism
brand.

Figure 16: Mulranny Strand (Photo Mulranny.ie)
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4. Dark Sky Goals

These “optically clean” places are now a sanctuary for astronomers, both
amateur and professional. The first ever Dark-sky Park was in 2007 in Utah’s
Natural Bridges National Monument Park. Since then such regions have popped

up across the world.

Dark-sky zones have made news headlines in Ireland due to the recognition of
South West Kerry as an International Dark-sky Reserve by the IDSA in January
2014.

So what is a Dark-sky Park? A public land possessing an exceptional or
distinguished quality of starry nights and a nocturnal environment that is
specifically protected for its scientific, natural, educational, cultural heritage,

and/or public enjoyment.

4.1 Objectives of a Dark-sky Park

B To identify, restore, and protect public lands (national, state, provincial, and
other parks and notable public lands), and publicly accessible private lands,
with exceptional commitment to, and success in implementing, the ideals of

dark sky preservation and outstanding night skies.
B To promote eco- and astro- tourism;

B To promote protection of nocturnal habitat and human health, public
enjoyment of the night sky and its heritage, and/or areas ideal for

professional and amateur astronomy;

B To encourage park administrators to recognize dark skies as a valuable

resource in need of proactive protection;

B To provide international recognition for such parks;
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B To encourage parks and similar public entities to become environmental
leaders on dark sky issues by communicating the importance of dark skies to
the general public and surrounding communities, and by providing an

example of what is possible with proper stewardship.

Figure 17: Night Skies of Ballycroy (S.Hanley)

Mayo International Dark-sky Park Page 39



5. Astronomy in Ireland

Astronomy is the oldest science, with links in Ireland stretching back more than
4,000 years to the construction of the most famous Irish monument Newgrange

in County Meath.

The west of Ireland has many fine examples of Neolithic structures that contain
remarkably precise astronomical orientations and alignments, two of these are
located not for from Ballycroy National Park just across Clew Bay near Ireland’s
most famous mountain; Croagh Patrick. The first is located in the townland
of “Bohea”, here from “St Patrick's Chair” the position on the Sun appears to
set on the summit of Croagh Patrick and then roll down the right side of the
Mountain - 'the rolling sun’. It happens only on 18 April and 24 August; to denote
the different phases of the agricultural year. The rock and its alignment are
thought to date back to the Bronze Age ¢.2000 BC.

The other megalithic complex is at Killadangan, situated on a salt marsh on the
southern shore of Clew Bay, about 5km west from Westport. Here the complex
is comprised of an earthen enclosure, a stone row, three standing stones, a
possible stone circle. The stones are in alignment with a small niche in the
eastern shoulder of Croagh Patrick. At 1:45pm on 21st December (Winter

Solstice) the Sun sets in this small niche.

Ballycroy National Park encompasses a vast, uninhabited wilderness area around
the Nephin Beg Mountains. It is one of the last remaining large tracts of intact
blanket bog in Western Europe, a windswept waterlogged wilderness in one of
the country's most sparsely populated regions, a haven for amateur
astronomers. We can't claim many truly wild areas left in Ireland, indeed nor in
Europe for that matter. Stand in some of the other National Parks around the
country and you're still only a couple miles from the nearest road. Ballycroy is
very different. The road network is very much sparser. This region boasts some
of Ireland's wildest and remotest places — like the Nephin Beg range of

mountains, which is probably the most remote place in this country.

Mayo International Dark-sky Park Page 40



Irish amateur astronomers continue on their never ending plight to view the
night sky from a place where the limiting magnitude is down to 7.5. In these
type of skies the zodiacal light, gegenschein, and Aurora are all visible — even
with direct vision, the galaxy M33 or the Planet Uranus is obvious with the
naked-eye. Should Ballycroy National Park & Wild Nephin obtain the Dark-Sky
Park status then it will become the final frontier for stargazers around our

country.

Ronan Newman - Secretary of the Galway Astronomy Club

Figure 18: Kildangan Astro-Archaeological alignment
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6. The Issue of Light Pollution

The issue of human health, effects on wildlife and a general waste of valuable
energy are important reasons to take light pollution seriously. Even though
much of County Mayo currently has low levels of light pollution, it is increasing
(see evidential data photos of satellite shots taken between 2000 and 2005). A
small amount of light pollution in a rural area has a more significant impact than

in an urban environment.

It is important to strike a balanced view and the establishment of a dark-sky
park does not ignore the benefit of having artificial light in our community.
However, it is lighting at the wrong place or at the wrong time that is of
concern, as well as the wrong type of lighting for the intended purpose, and this

is what is considered light pollution.
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Light pollution is often caused by the way light is emitted from lighting equipment. Choosing proper
equipment and carefully mounting and aiming it can make a significant difference.

Figure 19: How light pollution occurs (Source: Institute of Lighting Engineers)
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In seeking dark-sky recognition, this project aims to preserve the existing dark-
sky quality in the area and highlight the impact of increasing light pollution
within the county and further afield. Developing a policy of dark-sky
preservation promotes sustainable tourism (the concept has a large following of
astro-tourists), can develop educational programmes for schools and surrounding
educational centres, meets with the environmental policies of the Ballcroy
National Park and promotes energy saving strategies for local authorities,

commercial premises and domestic dwellings.

In Ireland, between 1992 and 2010 there was a +20% increase in light level
across most of the country as determined from satellite measurements due to

increased development during the boom years.

2000

Satellite imagery showing light lost to space in 2000 (above) and 2005 (below).
Colour is used to represent light intensity, with white showing pristine areas,
shading to blue in the high light centres. Note the location Ballycroy-Nephin

region is in the heart of the largest pristine area.
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2005
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7. Education and Interpretation

Ballycroy National Park has an interpretation programme that seeks to raise
awareness of the special qualities of the National Park. A landscape that is
mostly free of light pollution and therefore excellent for star gazing is one of
those qualities. The success of the events organised so far demonstrate that
there is significant and increasing public interest in learning about our night
skies. The work conducted on the Dark-sky Park application has also helped to
build contact between the National Park and local communities and will form
the basis for establishing active local astronomy groups. The project so far has
also increased awareness across a broad range of people, with national and local

interest.

With the potential for Dark Sky Park status, Dark Skies interpretation will form a
dedicated part of our wider education programme as summarised below by the

Head Guide of Ballycroy National Park:

The Education and Interpretive Services to be provided at the Mayo Dark-sky Park will
be a critical component of the Dark-sky plan. Our aim is to inspire all ages with a love
for the night sky through engaging and educational activities and resources. The project
will develop and deliver Dark-sky related programmes to the general public and to
education groups such as schools and universities. By utilising expertise within the
initial stakeholder organisations such as Ballycroy National Park, NPWS and interested
individuals locally these programmes are expected to be implemented for our 2016
opening season.

An Education/Interpretation Action Plan will be drawn up with specific outputs to be
met within agreed time frames. Education programmes will adhere to an evaluation
process which will look at outcomes and outputs primarily though participant feedback
from questionnaires and surveys and analysis of service user numbers and make-up.

This Education Programme will initially address topics such as Astronomy, Light
Pollution and Nature/Landscape Conservation. As participation and awareness of the
programme grows it is also expected that new and novel components will be added.

The proposed core components of the Education and Interpretation Plan are

1. Curriculum-based programmes for primary and secondary schools, which
investigates the importance of the night sky and the impact of light pollution through
presentation, experimentation and participation. This will initially be delivered at the
Ballycroy National Park Education Centre.
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2. Development of Mayo Dark Sky-classroom activity and resources for inclusion in
the Discover Primary Science and Maths (DPSM) programme. This is a national
programme run by Science Foundation Ireland (SFI) to foster interest in Science,
Technology, Engineering and Maths (STEM) amongst children in primary school. Ballycroy
National Park Education Centre is a SFI approved Discover Centre currently offering
workshops and outreach programmes.

3. Dark-Sky Interpretation materials will include information on topics such as
Introduction to Astronomy and Light Pollution. A self-Guided Mayo Dark Sky Trails
Booklet will be available online and through local organisations and businesses. This is
expected to play a crucial role in encouraging Astro Tourism in the area.

4, Public engagement will be vital to the success of Mayo Dark-Sky Park. The main
emphasis will be an education/awareness programme delivered to the general public
through presentations, public lectures, star-gazing sessions, night walks and creation
and support of local astronomy groups. This is expected to be a regional undertaking
and to be delivered by stakeholder organisations and interested individuals/groups.
Ballycroy National Park Visitor Centre is mooted as a potential hub due to its location
and facilities (parking, bathrooms, facilitation space).

5. Educational and Interpretive information will be made available for download on
the National Park’s website with a dedicated page for the Dark-skies Educational
programme.

This is not intended to be an exhaustive list of undertakings but rather a jumping off
point for future collaboration with interested groups and communities who wish to
promote and utilise stewardship of Mayo Dark-Sky Park. It is noted that dedicated dark-
sky programming must occur at least four times per year and it is our goal to exceed
this minimum requirement.

Therefore, we believe that our outreach and educational plans will lead to the
establishment of an active club in the near future. This achievement, together
with our plans for raising awareness on the impact of light pollution through
educational talks and events, will develop a more sustainable and inclusive

project in the long term for this region.

To demonstrate our commitment and approach to the educational outreach of
this project, we have included our events held in the region to date with a short

report on each in the following table:
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Description of Event

Educational Lecture on

Light Pollution entitled

“How can we keep Ireland

(Dark) Green” by Prof.

Brian Espey of Trinity

College Dublin. 16 Feb

2015

Professor Espey is a leading

academic lecturing in astro-

physics and has written

some of the few research papers on Light Pollution from an Irish perspective.
Our launch event was attended by 80 people, most of whom knew nothing
about the impact of light pollution. This was excellent and reported in the
local press (see media section) gaining momentum and interest in the

community project of preparing an application for Dark Sky status.

Introduction to Astronomy talk by Ballina based astronomer John O’Mahony.
19 March 2015This event drew over 25 attendees from the rural area of
Ballcroy on a cold dark evening.

John demonstrated the use of a basic Dobson Telescope and brought binoculars
also to encourage members to start with backyard astronomy. He also
demonstrated software programmes such as Stellarium to assist learning and
identification of the night sky sights. The introductory night was excellent very
informative for anyone considering amateur Astronomy as a hobby. A good
indication of the local interest and support for this project, several of the
attendees have since met to form the basis of a new astronomy enthusiasts
group using online guides and star charts. It is hoped that eventually this group

will form a community based Astronomy Club once more expertise is developed.
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Perseids Watch at Mulranny as reported by Carol Loftus: 10 Aug 2015

Due to the bad weather we had to cancel the Perseids Watch at Mulranny

Beach. However some interested people showed up who had not seen our

cancellation notice.

A group from Castlebar Tidy Towns arrived with deckchairs, sandwiches and

coffee and just before 10.30 a family of five arrived. We decided to go onto

the beach with the light meter and take some readings. The beach is a great

location for star gazing as light from the village is blocked by the rocks and with
no lights over the vast expanse
of Clew Bay on a clear night the
skies can be spectacular. We
had a discussion about the Mayo
Dark Skies project, the Perseids,
the ISS and Saturn, which we
would have been able to see if

the sky had been clear.

Brian Wilson Astro-photography Gallery Launch, Ballycroy NP 18 Sept 15

Brian Wilson titled his photographic exhibition - ‘The Wonders of Mayo’s Night
Sky’. He has taken some amazing photographs of the Mayo’s night sky. Among
his stunning photographs are images of local landmarks with the aurora
borealis, planets and stars. Brian gave a fascinating talk about how he takes
such beautiful photographs, how he got started and what drives him to

photograph the night sky.

Public Information talk - Georgia Macmillan from the Mayo Dark Skies project
talked about the opportunities and challenges presented in trying to achieve
official recognition of Ballycroy and the surrounding areas as a Dark Sky Park

and explained how the community can work together to reduce light pollution.
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Ronan Newman from Galway Astronomy Club talked about the Aurora Borealis
in Ireland. He explained science behind the Aurora Borealis and delivered an
interesting lecture on its appearances, mostly around our north west coast!
Ronan also talked passionately about what it is to be an amateur astronomer.
He is currently the secretary of Galway Astronomy Club and regularly makes the
journey to Mayo to enjoy the pristine skies.

The evening was a great success and attended by over 100 people.

Figure 20: Outreach event poster
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Light Pollution talk by Prof.

Brian Espey at Ballcroy National

Park. 10™ November

Prof Espey’s last talk in February

proved very popular and we

decided to invite him to return as

many local people in Ballcroy had

not been able to make the

Castlebar location previously.

This is also a critical time in our application process to increase the awareness
of light pollution and how it can be combatted. In publicising this event, we
have also attracted attention from professionals involved in light planning and
policy making in the Mayo region. Over 40 attended this very informative event
with questions stretching the evening talk to over 2 hours demonstrating the
engagement and interest it provoked in the subject.

Appreciation of the Night-sky in an Urban setting

10" December 2015. Lough Lannagh Castlebar.

This was a collaborative event with GMIT students from the Outdoor Education
/ Creative Arts class who presented a Dark-sky themed artistic interpretative
event. This was an excellent example of communicating the importance of
dark skies to the general public. The class of students had to take ownership of
this aspect of the event, meaning they too had to understand and support the
dark-sky objectives. A theatrical night-time kayak and performance piece on
the value of the night was presented on the lake for onlookers to enjoy.

Public participation was invited and home made candle-lanterns distributed by
the students as well as willow framed paper lanterns to illuminate the tree
lined pathways.

Over 100 people attended or took part in the event despite recent flooding and
storm warnings from Storm Desmond. Unfortunately the plan to turn off all
public lighting had to be postponed for safety as flooding had obscured public

pathways. However, the council engineers were willing to oblige us!
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Other less formal events have taken place since the launch of the dark-sky

initiative in Mayo.

Hiking the Bangor trail 7-9 September - Over 20 students from GMIT college
undertook a 2 day hike along the remote Bangor Trail in September. This
incorporated an evening of stargazing from the middle of the Dark-sky park
as well as taking light measurements with handheld SQMs (readings exceeding
21.7!). A talk on the environmental impacts of light pollution and plans for
the dark-sky park was also provided and a well-time opportunity to glimpse

the Venus Moon Conjunction.

Launch of Wild Nephin Wilderness at Letterkeen Bothy - 4 September. This
launch event included a Dark-sky information point for visitors to gain
information on the Dark-sky plans and concept. A sample information

leaftlet is provided in the appendices of this application.

Light Pollution talk at Rural Training Centre on 11 October. The purpose of
this community group event was to increase awareness of light pollution and

how to reduced it in nearby municipalities.

Light Pollution and Dark-sky Park Introductory talks for Inishbofin Island
community - 26 November & 13 January. By invitation, members of the
Friends of Mayo Dark Skies gave introductory talks on the issues of light

pollution and an outline on the creation of a Dark-sky site.

Kilmovee Heritage Centre - A talk on Light Pollution and preserving night
time skies by Mayo Dark Skies team was scheduled but was cancelled due to
unforeseen circumstances. However, the scheduled talk on Astro-
photography and Stargazing walk by Steven Hanley did take place and was

very well received.
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B Kildangan Winter Solstice Walk - 21st December. Our astro-archaeology
heritage in Mayo is probably best known for the bronze aged Standing Stone
alignment at Kildangan. On the winter solstice the sun sinks into the
shoulder of the iconic Croagh Patrick mountain and aligns with the standing
stones. This annual event was well attended and the weather allowed a

visual display of scientific heritage that is rarely experienced by many of us.

Figure 21: GMIT Dark Skies Night (S.Hanley)
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8. Dark-sky Projects

In addition to lighting corrections being made within the boundaries of the
National Park as outlined in the Light Management Plan, we have been working
on several projects outside of the proposed dark-sky park to reduce the impact
of light pollution in the surrounding community areas. A brief summary of each
is below and demonstrates our commitment to taking a leadership role in

developing dark-sky friendly lighting and public education on light pollution.
H Ballycroy Villlage

Following a door to door survey, we have obtained agreement for part-night
lighting to be trialled as a pilot programme on the Cross Hill Residential Estate in
the middle of the village between the hours of 12.30am to 5am Residents were
happy to take part in the scheme and some even highlighted the issue of public
lighting interfering with their sleep at night. The existing lighting fixtures on
this development have been prioritised by Mayo County Council lighting
engineers for upgrade and replacement to full cut off lighting and energy

improvement initiated by the steering group of Mayo Dark Skies.
B Local Monument

Changes to the lighting installation of a local religious monument in the heart of
Ballycroy have also been undertaken. A previous spotlight was in operation at
the foot of the monument, shining unnecessary lighting into the sky from dusk til
dawn. The first step in correction of this lighting has been taken in switching off
this monument light from 10pm and this is being followed by a complete

replacement of the uplight installation to a full cut off downlight.

Additional commitments to lighting adjustments in Ballycroy have also been
made by the local community centre, Garda station and petrol station. The

local working Men’s Shed have offered their services for further local
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adjustments to residents or small businesses who may need assistance in making

lighting adjustments.
H Mulranny

Located on the edge of the Nephin Mountain range, Mulranny is a small village
with a big environmental conscience. The Mulranny Environmental Group won
the Group of the Year Award at this years National Ocean Hero Clean Coast
Awards year. Recently they opened their redesigned village and their new
energy efficient public lighting scheme. The LED, full cut-off lighting now in the
centre of the village replaced the former amber sodium lighting, thus
considerably reducing their contribution to light pollution. Mayo Dark Skies has
also gained agreement to further reduce lighting energy output by dimming the

village night lighting during the hours of 12.30am to 5am.
B [InishBiggle Island light removal

A spot light shining up from nearby Inishbiggle Island was previously visible from
the Ballycroy village area. This light source was investigated with local residents
and engineers and established that strong winds in the region had blown a
harbour light fixture from a down position to an uplight. This has now been

adjusted correctly and the light source removed from view.

B Leave No Trace Education Programme

This is a nationally adopted code of ethics for outdoor recreation users. Light
pollution awareness information has been incorporated into presentation
training materials for sessions delivered in County Mayo. We are also working
with Leave No Trace to include light pollution as part of the standard training

materials for nationwide delivery.
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B Local Agenda 21 Environmental Partnership

The Local Agenda 21 Environmental Partnership Fund promotes sustainable
development by assisting small-scale environmental projects at local level. The
Dark-sky project has also received a small amount of funding from the Local
Agenda 21 Energy Agenda to establish a programme with the following

objectives:

1. to survey Ballycroy and its surrounds with a view to obtaining Dark-sky status for
Ballycroy National Park & Wild Nephin Region from the International Dark-sky

Association;

2. to extend light pollution surveys within the county, targeting key areas shown in

aerial satellite shots showing artificial lighting at night.

3. toincrease awareness of light pollution, and the associated wastage in resource and
economic terms. This will be conducted in an educational format in conjunction
with students attending nearby GMIT (in collaboration with GMIT Mayo’s Green

Campus) as well as local communities and general public.

4. to provide information to assist future decisions on this topic both by the Council

and also in a national context

B Working with other potential Dark-sky Sites

Members of the Mayo Dark-Skies steering group have made two visits to potential
Dark-sky Community/Sanctuary Inishbofin island (off the coast of County
Galway) to provide advice on establishing a dark-sky application/plan. Sky-
Quality Measuring meters (SQM-L and SQM-LU-DL) were brought along for
demonstration purposes to the island community group and the first ever dark-
sky readings were recorded on either side of the island. A light pollution
presentation was also given. This visit was organised on an entirely voluntary

basis by two members of the Mayo Dark skies steering group.
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B Biodiversity and Light Sensitivity Research Thesis

Sky Quality Meter data from our dark-sky measurement programme has been
identified and used in a biodiversity and light sensitivity survey of Ballycroy
National Park as part of a Thesis for a MSc Student of Trinity College Dublin.
The main objective of the thesis is to establish “what are the effects of night
light on sensitive species in protected areas in Ireland?” The results of this work

will be available shortly.
B Get Involved Community Project

The Mayo Dark-Skies project has been nominated by the Connaught Telegraph
(provincial newspaper) as one of only two of their national entries in this year's
“Get Involved” community project competition, sponsored by the Sustainable
Energy Authority of Ireland (SEAI). This uses the findings from a dissertation on
light pollution for the proposed Dark-sky park to raise awareness of light
pollution in the region through community participation. This nomination and
the progress of the Dark-sky project was featured in the list of achievements at
the Awards Ceremony of Galway-Mayo Institute of Technology attended by over

1000 people from all over Ireland.
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9. Future plans

As mentioned earlier, the ongoing management of the Dark-sky Park will fall
under the responsibility of the NPWS/Wild Nephin management team and
resources have been allocated appropriately. This secures the long term
sustainability of Dark-sky park. However, the community members of the Mayo
Dark-Skies Steering Group, will continue community outreach involvement, thus

strengthening the objectives of the dark-sky park and its link to the public.

The following plans are in place in addition to the Dark-sky Education and
Interpretation Programme (see Chapter 7) that will be implemented by the

National Park team.

B February Event - “l was there. The Universe story” by Michael Casey

Michael Casey is an author and researcher based in Newport. He recently wrote
the gorgeously illustrated book “I was there. The Universe Story” and will host
an evening introductory talk on Stargazing and Astronomy. Weather permitting,
we will conduct a short walk to view the constellations from the Daithi Ban

looped walk at the Ballycroy National Park Visitor Centre.

B Astronomy Group Development

One of the key challenges identified by our steering group is the fact that we do
not have an active astronomy club in the region. A survey was conducted to
establish the public’s level of awareness of light pollution in the towns
surrounding the proposed Dark-sky Park, and to gauge the interest in taking part
in astronomy/educational events. Results indicated interest in astronomy events
was very high, showing good support for the development of a local astronomy
club. With the help of neighbouring county astronomy clubs, we plan to develop
the interest into an active group with regular outings organized as part of the

dark-sky programming calendar.
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B Dark-sky Friendly Lighting Suppliers

Discussions have taken place with local hardware and lighting suppliers on the
type of exterior lighting available. The nearest electrical supplier is located in
Bangor Erris and is working with our team to obtain an improved selection of
dark-sky friendly lighting available for local residents wishing to upgrade their
lighting. Once agreed the Dark-sky Park will include this and other suppliers
who agree to offer dark-sky friendly lighting in their information guide on light

pollution.
B Astro-Tourism development

Those involved in local tourism and local businesses will be offered educational
workshops to assist them in becoming ambassadors to the new Dark-sky park. A
programme similar to the Star-Makers business programme established by
Northumberland Dark-sky Park is anticipated. We have engaged with several of
the UK dark-sky places in this regard and arranged a visit from the Funding
Development officer of the Brecon Beacons International Dark-sky Reserve. This
will be the first in a series of workshops to assist the promotion of the dark-sky

park.
B Qutdoor Education Conference

The annual conference in Outdoor Education will be hosted by Galway-Mayo
Institute of Technology on 22" April 2016, celebrating 50 years of Outdoor
Education in Ireland. Mayo Dark-skies have been included on the event
programme for a talk on the benefits of Dark-skies to those involved in Outdoor

recreation.

Further educational events will be scheduled to include talks about light

pollution & energy saving, astronomy, astro-heritage, and nocturnal wildlife.
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10. Culture and Heritage

UNESCO’s World Heritage Convention supports a website dedicated to
Astronomical Heritage. This is a term referring to evidence of ancient
astronomy in the form of tangible remains, such as monuments, sites and
landscapes. The website includes a global map of astronomical heritage sites
such as Britain’s Stonehenge. Ireland’s sites of Newgrange and Armagh
Observatory are among those included on the site’s Irish Astronomy Trail
(Ruggles, 2010).

Putting a cultural value on the night is a subjective concept. However, Ludwig
Wittgenstein, the famous Austrian philosopher of the twentieth century directly
refers to the tranquility of the north West of Ireland in his quote “I can only
think clearly in the dark. In Connemara, | have found one of the last pools of

darkness in Europe” (Robinson, 2008).

In his report for An Taisce, entitled “Protecting the Night Sky on the Urban
Fringe of Dublin”, Témas Bradley has used a process called The Burra Charter in
his methodology to evaluate the cultural significance of the night skies on the
urban fringe of Dublin (2012). It covers a sequence of investigations and actions
leading to policy management and recommendations, and it demonstrates how
values can be created for our cultural heritage such as Nightscapes, for

preservation.

The Friends of Mayo Dark Skies steering group has requested that Nightscapes
are included in the Strategic Development plan for Mayo in the next update and
has also received support from the Heritage Council of Ireland for this

application (see letters of support).
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11.  Sky Quality Measurement

Naturally, it is taken for granted that the region must be dark but a survey must
be undertaken to ascertain the average darkness. One of the ways to do this is
by gauging the faintest Naked Eye Limiting Magnitude (“NELM”) of stars
(Griffiths, 2013). This method identifies the magnitude of the faintest star an
observer can discern, under given sky conditions. The limiting magnitude
depends strongly on sky transparency and the observer’s experience. British
Astronomer Steve Owens has developed an interpretive flow chart (see Appendix
i) Figure 47, which assigns the visual description to a Bortle scale measurement

for classifying the quality of the skies seen.

11.1 Survey Instrument; Unihedron Sky Quality Meters

The Sky Quality Meters (“SQMs”) used in this application were manufactured and
distributed by Unihedron in Canada. These meters measure how much light
strikes their lens, or sensor, and converts that amount of light into a reading
known as Magnitudes per Square Arc Second (“mpsas”). This term is defined in

the abbreviations section of this document.

SQM-LU-DL models (See Appendix ii), were affixed to wooden posts in selected
locations, inside a weather-proof casing, together with a battery pack (6 x AA
batteries) for the duration of their recording period. These meters were pre-set

to take readings at five minute intervals, starting from dusk until dawn.

SQM-L models were used for demonstration purposes and for taking random
manual readings. Instructions for taking these manual readings are simple and
detailed on the IDSA website. Essentially, the device is pointed overhead (at the
zenith), and a button pressed to trigger a reading. Within a few seconds the
digital display gives an indication of the darkness of the night-sky above,
compared to the darkest possible place (i.e. pitch black). The meters have been
pre-calibrated with a darkest possible reading so they are ready to make this

comparison.
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11.2 The Dark-sky Survey Methodology

The methodology for conducting a night sky quality survey was developed for
this study in consultation with Prof. Espey, and with the assistance of the NPWS
Park Rangers. To ensure a comprehensive survey, SQM readings were taken at
both the darkest and the brightest areas of the zone and a wide cross section of

locations.

The SQM-LU-DL fixed meters were first installed at data collection points, which
were safe to access and appropriately distributed. Data was retrieved regularly
and checked for integrity. The meters were pre-calibrated with each other and
measured against European Standards by Prof. Espey for accuracy. The
guidelines, provided by the IDSA, requires a minimum of 12 different locations
from which readings should be taken. The combination of fixed and handheld
meters used in this methodology to record data over extended time frames,

exceeds these requirements.

This allowed for analysis during changing weather conditions and lunar cycle

periods, increasing the likelihood of measuring a truly random sample.
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12. Results

The volume of readings, from multiple locations, makes interpretation
somewhat cumbersome. In order to put the information into perspective, Table
1 shows the qualifying classifications sought by the IDSA for a Dark-sky status

award.

Table 1: IDSA Classification tiers for SQM readings

Classification Tier Unihedron Sky Quality Meter Readings

of Magnitudes per sq. arc second (mpsas)

Bronze Greater than 20, Less than 21
Silver In excess of 21 and less than 21.75
Gold In excess of 21.75

For the reader’s convenience, an overview of SQM readings is presented in
Figure 22. These readings have been grouped by frequency and allocated in the
classification tiers provided above. Only two locations are provided in this
sample to reduce repetitiveness covering the brightest and one of the darkest
areas. Suffice it to say, meter readings in all locations recorded qualifying data,

some more frequently than others.
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Sample of Readings Qualifying

for IDA dark-sky status
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Figure 22: SQM Readings classified in IDA tiers

Samples provided of brightest (Visitor Centre & Darkest areas)

Visitor Centre Readings
Readings taken - 14 Feb - 2 March 2015

GOLD

-
N
o
©

-
o
o
e

8oo0.
600. BRONZE SILVER

400.

200.

Frequency of SQM Readings

19 To 20 20 To 21 21 To 22
IDA Qualifying Tiers for Dark-sky Classification

Mayo International Dark-sky Park Page 63



13. Key Locations around the Dark-sky Park

The following is a description of the main 12 locations from which sky quality
measurements were taken. A brief summary of each location is presented
below, together with a snapshot of the dark-sky readings. A full data set
containing thousands of SQM readings is provided to the IDSA along with this

application to support the data.

The sites were been graded by accessibility as follows:

Grade 1 - Easy access with facilities (either car parking or visitor/interpretive)
Grade 2 - Easy access by car

Grade 3 - Access only by foot - site may be remote.

UNGRADED - Site included for data point readings only. Public access not

permitted or not recommended.

Figure 23 Letterkeen Bothy & C-park (Photo - G. Dowling)
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Figure 24: Locations around Dark-sky Park
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Figure 25: Letterkeen Bothy (Photo - G Dowling)

1. Letterkeen Bothy

Grade 1 Site - Car parking facilities for at least 15 cars and easy road access for
cars, cyclists and walkers. Excellent viewing point for all users. Zero artificial
lighting at the site or within view-range. This is the start of Wild Nephin
Wilderness. Stone shelter is open to visitors 24 hours. Disabled access and
starting point for various forest trails and looped walks. Interpretive
information provided at this site for visitors. Dark-sky interpretative signage

also to be added upon approval of site.

Nearest town - Newport (13km).

Grid reference Point: F96914 05542 GPS: 53,59.336N 9,34.341W
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2. Bangor Trail Meitheal Hut

Grade 3 Site - Remote site on edge of Bangor Trail accessible by foot. Nearest

car parking on forest trail over 1Tkm hike. Access requires walking along rough

track and some mud. Expansive viewing of wilderness with wooden hut shelter.

Allows experience of pristine environment wilderness, with option not to

traverse any further. No artificial light or man made structures within eye sight.

Grid Reference Point: F93804 07303 GPS 54,0.248N 9,37.221W

Figure 26: Bangor Trail Hut (Photo Meitheal website)

3. Altnabrocky Meitheal Hut

Grade 3 Site - Access only by foot along forestry track for approx. 8 kilometers
from nearest car park (Letterkeen). Ideal for the hiker wishing to stargaze in
remote location with access to mountain range for the more experienced

outdoor enthusiast. Remote location. Zero artificial light.

Grid Reference Point: F94694 12332 GPS 54,2.968N 9,36.512W
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Figure 27: Wild Nephin View (Photo G. MacMillan)

4. Wild Nephin View Point

Grade 2 Site - Rural roadside parking with panoramic views of Wild Nephin

mountain range. Easy access by car with parking for 2/3 vehicles and nearby
picnic bench. Interpretive information panel at this site for mountainous views.
Dark-sky interpretative signage also to be added upon approval of site. Zero

artificial light on site.

Grid Reference Point: F97732 06893 GPS 54,0.074N 9,33.620W

Mayo International Dark-sky Park Page 68




Figure 28:Coillte Forest Entrance (G.MacMillan)

5. Coillte Forestry Entrance

Grade 2 Site - Rural roadside location with access to forest tracks and parking.

Viewing from parked location or option to walk into Wild Nephin wilderness

along forestry tracks. Zero artificial lighting at site.

Grid Reference Point: F98510 07826 GPS 54,0.586N 9,32.927W

6. Keenagh/Coillte Forest Track

UNGRADED site - Not easily accessible to general public.  Visits not

recommended. Located at end of Coillte Forestry track.

Grid Reference Point: F99777 11118 GPS 54.03958 -9.53055
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Figure 29: Claggan Mountain Coastal Trail (Photo - G. MacMillan)

7. Claggan Boardwalk

Grade 1 site - Excellent parking and viewing facilities with the option to walk a
2km trail along a stunning coastal bay route. Wheelchair access. No artificial
lighting on site. Access to be improved for cycling in near future with
development of greenway extension from Mulranny route. Nearest town -

Mulranny 5.5km

Grid Reference Point: F82160 01779 GPS 53,57.120N 9,47.743W

8. Shrahduggan (Blue Lodge Road)

Grade 2 Site. Accessible by car via narrow country road. Excellent viewing in
the plains of the park. Plans for further development to facilitate visitor access.
Currently parking for 2/3 cars and access for cycling walkers. Zero artificial

lighting on site.

Grid Reference Point: F86514 07231 GPS 54,0.116N 9,43.887
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Figure 30: Ranger’s Van - Shrahduggan

9. Ballycroy National Park Visitor Centre

Grade 1 Site. Excellent Visitor Centre facilities, which will be the main
location for Dark-sky dedicated programming and events. Indoor and outdoor
seated areas, and toilet facilities and extensive car parking. Wheelchair
accessible.  2km circular boardwalk and elevated viewing point over national
park expanse with interpretive signage on route. Visitor Centre building open
April to October but boardwalk and car park open all-year round. Lighting

curfew in place. Nearest town - Ballycroy village 1km.

Grid Reference Point: F80704 09792 GPS 54,1.417N 9,49.261W

10. NPWS Ranger’s Office Lagduff

UNGRADED site - Location used for Dark-sky measurements only - public access

not permitted for security reasons.

Grid Reference Point: F83584 14581 GPS 54,4.037N 9,46.736W
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11. Tarsaghuan Beg

Grade 3 Site - Access only via hiking route on the Bangor Trail. Road access not

permitted (private road only). Remote location along Tarsaghuanmore River
with expansive views for those adventurous hikers. Zero artificial lighting in

area.

Grid Reference Point: F86505 15896 GPS 54,4.784N 9,44.089W

12. N59 Layby/Bullylaur Stream

Grade 2 Site. Easy access to layby for parking along N59 road, short walk onto

Wild Nephin land for viewing area. Note - adjacent land without trails or

pathways on boggy terrain. Zero artificial light.

Grid Reference Point: F85056 19426 GPS 54,6.667N 9,45.498W

13.1 SQM Findings

We obtained data readings from twelve separate locations by moving the meters
around, and this accounts for some gaps in the date ranges. This is presented in
a series of scatter charts with data from meters in each location. These meters
took continuous readings, and the nightly cycles can be seen from the peaks and

troughs of the charts, as light changes from night to day.

The charts presented herein have been edited for the reader’s convenience to
highlight the qualifying range of readings for Dark-sky application. The data

regularly shows readings of pristine darkness in excess of 21.75 mpsas.
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Figure 31: Site 1 Letterkeen SQM Readings 15 Feb-10 Mar 2015

Figure 32: Site 1 Letterkeen SQM readings 1-11 March 2015
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Figure 33: Site 2 - Bangor Trail Hut SQM readings 15-29 Mar 2015

Figure 34: Site 3 Altnabrocky Hut SQM readings 15 Feb-1 Mar 2015
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Figure 35: Site 3 Altnabrocky Hut SQM readings 1-3 Mar 2015

Figure 36; Site 4 Wild Nephin 1-29 Dec 2015
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Figure 37: Site 5 Coillte Forest 29 Dec - 18 Jan 16

Figure 38; Site 6 Keenagh 4-18 Nov 2015
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Figure 39; Site 7 Claggan 1-29 Dec 2015

Figure 40; Site 8 Shrahdaggan 24 Sept to 19 Oct
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Figure 41: Site 9 Visitor Centre SQM readings 15 Feb - 7 Mar 2015

Figure 42: Site 10 Rangers Office SQM readings 15 Feb to 2nd March
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Figure 43 Site 11 Tarsaghuan Beg 30 Nov - 5 Dec 2015

Figure 44: Site 12 N59 19 Oct to 10 Nov 2015
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13.2 Interpreting the chart data

A number of factors contribute to how dark the night sky is, including the moon,
milky-way, airglow from gases in the atmosphere, and the largest contributor -
light pollution from man-made sources of illumination. Readings showing a
smother arc line indicate a clearer night, whereas those with a scattered line
indicate that the weather on the night in question was cloudy. Cloud cover
reflects light, which can adversely affect readings in otherwise very dark

locations.

The charts also include information on the lunar cycle to explain why the
readings fluctuate throughout the period displayed. As a point of reference, a
new moon (i.e. the darkest moon), fell on 18" February 2015, and the graphs

indicate darker skies at that time.

The vertical axes illustrate the magnitudes per square arc second (mpsas). As
indicated previously, the higher the number; the darker the sky reading.
Therefore, the most significant readings for this research are those highlighted

by the red rectangle.

13.3 Classification of Award

Our data logging meters returned in excess of 40,000 readings of dark-sky
measurement. This provided an unprecedented amount of statistical data on
light pollution in Ireland for analysis. The expert view on the accuracy of SQMs
in extremely dark locations is that they become somewhat unreliable at the
lowest sky brightnesses (Bara et al. 2014). Our data regularly exceeded 21.9
mpsas, the tipping point for relying upon SQM and we therefore disregarded

thousands of records.

Meter Calibration

We point out that the SQM-DL meters used for the initial survey were inter-

calibrated to enable comparisons of the data to be made. A correction,
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subtracted from each meter’s reading, amounted to no more than 0.07mpsas. In
addition, a correction of -0.10 magnitudes was also applied to all readings to

allow for light loss in a (clean) window of the weatherproof housing.

We requested that Lumineux Consultants compared our meter with a number of
others, which constitute the Dutch light pollution network. The study found
that our meter tended to yield brighter magnitudes (offset 0.265 mpsas),
although we note that older meters may yield slightly fainter readings as they
age (Spoelstra 2015). Whereas the range tested does not extend to the faintest

magnitudes, the relationship is very linear to below 20 mpsas (see Appendix iv).

IDA Award Designation Indicators

In addition to the large cross-set of SQM data readings, we believe our site
complies with Gold-Tier IDA requirements on the basis the following indicators

listed in the IDA guidelines for designation:

Philosophy - as evidenced by readings, photography and visual conditions,
Ballycroy National Park & Wild Nephin exceeds the Gold-tier indicator with
negligible impacts from light pollution; the site has zero lighting for extensive
distances as evidenced by night sky photography and light pollution map on page
23.

Artificial Light & Skyglow - typical observer would never be distracted by glary

light sources. Light domes are either non-existent or dim/close to the horizon;

Observable Sky Phenomena - visiting astronomers have been extremely excited
by the array of phenomena (including Aurora) observed at this site. The Milky

Way is easily visible as are meteor showers and zodiacal light;

Nocturnal environment - as an area already designated and protected for
wildlife conservation, the site of Ballycroy National Park & Wild Nephin excels on
this indicator for Gold-tier status. The area is devoid of lights that would cause
wildlife disorientation and a team of Park Rangers are constantly monitoring the

nocturnal environment for research and conservation;
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Light Measurements - as evidenced by sky photography, visual observation of
astronomers and SQM reporting, under clear skies, this site excels in Visual

Limiting Magnitude, Bortle Scale and Unihedron Sky Quality Meters.

Future security - In addition to exceeding the above indicators, the strength of
management and commitment to dark-sky protection by our National Parks and
Wildlife Service (for the first time in lIreland) is a significant part of this
application. This provides security to ensure that the Dark-sky Park will be
managed with longevity in mind and has the potential to be replicated at other
National Parks across the country. The Mayo Dark-skies Project was escalated
through the governing department to An Taoiseach (Irish Prime Minister) and two
supporting letters from Ministers of Department are provided with this

application.

Facilities - The Visitor Centre at Ballycroy National Park already has excellent
facilities, all of which are free of charge to visitors. The 2016 Programme plans
to prioritise the Dark-sky Park on the educational events list of the National
Park.

In conclusion, the visual conditions across most of the Ballycroy National Park /
Wild Nephin site are substantially similar to those of most Gold-tier IDA Dark Sky

Places.
Calibration References:

Salvador Bara, Brian Espey, Fabio Falchi, Christopher CM Kyba, Miguel Nievas,
Paolo Pescatori, Salvador J. Ribas, Alejandro Sanchez de Miguel,, Philipp
Staubmann, Carlos Tapia Ayuga, Gunther Wuchterl, Jaime Zamorano 2014 Report

of the 2014 LoNNe Intercomparison Campaign, available at:

http://www.cost-lonne.eu/wp-
content/uploads/2015/07/2014_LoNNe_Intercomparison_Report.pdf
(downloaded on 8th Feb 2016)

Chelmos Observatory in Greece (http://helmos.astro.noa.gr/about.html)
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14. Future Monitoring Responsibilities

NPWS management will appoint staff to assume responsibility for the Dark-sky
Park. This will include, inter alia, a quarterly monitoring programme for the sky
quality measurement. NPWS has already purchased five Unihedron SQM-LU-DL
and one handheld SQM-L unit to carry out future monitoring responsibilities. A
member of the park-ranger staff has also been actively involved in the

preliminary fieldwork required to measure dark-sky readings for this application.

Quarterly readings will be taken over new moon periods from at least 4 locations
within the future dark-sky park. The locations selected will include the most
frequently visited site as well as at least one of the more remote sites. The data
will be transferred into graphical /chart format and included in the annual
report and any significant decline in sky
quality measurement will be
investigated. This data will also be
shared with Friends of Mayo Dark-skies
for  educational/research  purposes

relating to light pollution.

Figure 45: Managing Dark-sky Monitoring sites
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15. Lightscape Management Plan

The lightscape management plan has been prepared in collaboration with
lighting management authorities who are responsible for lighting within and
beyond the proposed Dark-sky Park area. Lighting management objectives have
been agreed so that they are practical and there is support for a long-term
vision to conserve and enhance the dark sky quality of the region through

responsible lighting management.
The objectives of this Lightscape Management Plan are:

B To ensure the preservation of pristine dark-skies over and beyond Ballycroy
National Park & Wild Nephin.

B To promote the reduction in light pollution and light waste wherever possible

whilst demonstrating good night-time lighting practices.
B To seek improvement in the nocturnal environment of wildlife,

B To protect and expand dark observing sites for astronomy, and provide
accessible locations for the general public to experience the naturally starry

skies of Mayo.

B To provide guidelines for the management of existing and future lighting

within and beyond the Dark-sky park

The plan has been prepared in accordance with guidelines from the International
Dark-sky Association and also where relevant, Outdoor Lighting Guidelines for

Dark-Sky preserves, from The Royal Astronomical Society of Canada.

This plan promotes the adoption of best practice in planning for lighting, the use
of appropriate lighting fixtures and their correct installation. It also aims to
provide practical advice on mitigating obtrusive light both within and outside of

the National Park boundary.
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The key elements of the best practice ethics within this plan are as follows:

Lighting shall only be used where it is needed, when it is needed and in

the appropriate amount for the specified task required.

Outdoor lighting fixtures should be fully shielded and make appropriate

use of timers and motion sensors.

The IDSA guidelines state “the LMP should conform to, or surpass agency or
departmental policy on lighting and dark sky protection as well as other
applicable guidance and laws (e.g. environmental leadership programs,

agency orders, wilderness act, energy management guidelines).”

As stated in The National Energy Efficiency Action Plan 2009-2020, the Public
Sector has been challenged to reach energy-efficiency savings of 33% by 2020.
This target requires management commitment at the highest level and the

involvement of all public sector employees.

This Lightscape Management Plan is the first of its kind to be adopted by the
NPWS/Wild Nephin management team. It represents a leadership template for
other complimentary environmental programmes. Mayo County Council has also
noted that the Dark-sky policies will assist the authority in achieving its energy
efficiency obligations by 33% has prompted the council to look at innovations
such as part-night lighting of street dimming in public areas outside of the Dark-

sky designated land.

Lighting within the proposed Dark-sky Park

The majority of the proposed Mayo International Dark-sky Park encompassing
15,000 hectares has no artificial lighting whatsoever. Only two locations have
on-site lighting and these are; the National Park Visitor Centre and the Park
Rangers Offices at Lagduff. The latter premises are not accessible to the public
due to security reasons (this is the only area in the whole of the proposed Dark-

sky park that is not publicly accessible). These external lighting fixtures are
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documented in the accompanying Lighting Inventory, together with the rationale

behind these lighting fixture details of when they would be in use.

Lighting within these two sites is the responsibility of the National Parks and
Wildlife Service, who outsource the duties for maintenance of external lighting
to the Office of Public Works (OPW), a government owned service organisation
providing Estate Portfolio Management and Flood Risk Management Services

across lreland.

Lighting outside of the Dark-sky Park

Public lighting in surrounding villages and small towns is managed by Mayo
County Council who outsource to a public maintenance contractor, Electric
Skyline. We have worked closely with both parties to ensure that policy and
planning for public lighting in these areas will be managed in accordance with

the objectives of this plan.

It should be noted that the proposed Dark-sky Park does not have the statutory
power to request that local residents, businesses or organization replace existing
external lighting. However, we have developed a plan of education designed to
influence the local community to encourage change as the awareness of

potential light pollution is increased
Light Management Policy Statements

1. To continue to improve existing lighting fixtures on the two properties
within the Dark-sky park to achieve an objective of 100% compliance
within the next two years, providing the fixtures continue to meet health
& safety obligations and regulations. This policy exceeds the requirement

for 90% compliance within a five year target.

2. Any future replacement of existing fitted within the park properties

thereafter shall maintain or exceed the dark-sky guidelines.
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All outdoor lighting fixtures with the park properties must be fully

shielded and make appropriate use of timers and motion sensors.

To ensure that the correlated color temperature of lamps in outdoor

lighting within park property shall not exceed 4000 Kelvins.

To adopt a policy of not illuminating previously unlit areas of park owned
land, unless specifically for issues of human or animal safety and or

welfare.

To adopt a policy prohibiting Illuminated signs within the Dark-sky Park.
To improve the visibility of signs after dark, their location, colour
scheme, and material should permit reading the sign with flashlights or

existing lighting.

To maintain a self-imposed curfew of zero lighting on Park property
lighting when buildings are not in use. Any future security camera
arrangements should be installed using infa-red lighting or motion sensor

lighting only.

To continue to actively engage with local residents in the surrounding
towns and areas of the Dark-sky park, providing advice and guidance on
good lighting practices that are dark-sky compliant. In particular, to
ensure that no lighting will be allowed to be projected into the dark-sky

park from adjacent property owners.

To continue our SQM sky monitoring programme to ensure the existing sky
quality does not diminish and maintain records and an annual report to

demonstrate this monitoring.
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10. To continue active engagement with Mayo County Council to request
improvement or adaption of street lighting within the surrounding villages
of the proposed dark-sky park. Such changes might include, but not be
limited to; proposed retrofit/replacement, timing alteration, reduction in

wattage.

11. To actively encourage all residential and commercial properties
surrounding the Dark-sky Park to adopt a policy of zero, or to reduce as
far as practicable, exterior lighting after 22.30 hours. This should not
inhibit the need for businesses to manage out-of-hours duties in

accordance with health and safety legislation.

12.  The policies identified in this Light Management Plan should in no way

endanger human or farm livestock by restrictive lighting practice.
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16. Lighting Inventory

Lighting on the grounds owned by the National Park includes two sites as

detailed below.

Premises 1 - Ballycroy National Park Visitor Centre

Fixture Make & Quant. | Fully Compliant | Application/Curfew in
(Wattage) Shielded place
5 No (see No Not in use at any time -
Vik HPS (70W) photo) requested removal asap
18 Yes with Yes Walkway bollards only in use
Disano Faro Louvre (see during open events. Curfew
1230 (18W) photo) in place for all other times.
24 Full Cut Off | Yes Car park lighting as
(see photo) prescribed upon original
building spec in 2009. Only
in use for open events.
WE-EF 108-0010 Curfew in place to switch off
PFL240 (150W) when building not in use.
2 No (see No Curfew in place to switch off
photo) when building not in use.

Bulkhead (8W)

Replacement downlight
requested.

Premises 2 - NPWS Rangers

Offices, Lagduff

Entrance/Doorway 6 No (see Yes Curfew in place to switch off
Bulkhead type photo) when building not in use.
(18W) under soffits
1 Yes Yes Not in use. Originally
installed for security
WE-EF 108-0010 purposes, requested
PFL240 (150W) removal.
3 No No Requested removal or
replacement with
Gable end bulkheads downlight/compliant.
Total 59

Lighting 84% compliant at time of application.

It should be noted that lighting fixtures were specified by the OPW at the time

of building completion in 2009 and purchase of the Lagduff office site.

The

Visitor Centre lighting covers a large car park area and walkway around the
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building itself. The lighting specifications adhered to health and safety
requirements providing sufficient lighting for security camera recordings at the
time. The current fixtures are now under review with recommendations for

decommission and replacements as detailed in the lighting inventory table.

Under soffit lighting (rangers office) Bollard lighting (Visitor Centre)

Car Park lighting (Visitor Centre) Outdoor Stairwell bulk (Visitor Centre)
To be replaced.
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Gable end light (Ranger’s Offices)- to

be removed or replaced.

Not in use at all - to be removed.

Examles of lighting at 2 NP sites incl compliant & non compliant (see inventory)

Lighting fixture types recommended to replace above types:

Description & purpose

Bollard lighting 1 x 11W LED bulb
SLV Quadrasyl 75
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TIVOLI IP65 LED outdoor wall light
1 x 3W LED

Lumecon LWP-FC-30 LED Wall Pack
32 W. Outdoor security/Wall light

Round LED outdoor spotlight Meret,
IP54. 6 x 1 W Cree LED
Outdoor downlighter
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Gmail

Light inventory Confirmation from Park Administrator

Susan Callaghan - (DAHG) <Susan.Callaghan@ahg.gov.ie> Mon, Jan 25, 2016 at 10:09 AM
To: "mayodarksky@gmail.com" <mayodarksky@gmail.com>

Hi Georgia,
To confirm that the light inventory is accurate and it can be included in the Dark Sky Park application.
Regards,

Sue

Sent from my Samsung device
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Public Street Lighting Inventory

The street lighting inventory provided below gives an outline of the villages
along the secondary road network surrounding the proposed dark-sky park. The
control of public lighting listed below is outside of the scope of the Dark-sky
management and falls within control of Mayo County Council. However, it has
been included for information purposes as the county council has agreed to work

on bringing all lighting in the region into dark-sky compliance.

Town/Village name: Ballycroy

Distance from nearest <1km

dark-sky boundary

Population 500 (inc townlands)

Lamp Type Watts Quantity Duty Cycle
SON 150W 9 Dusk/Dawn
SOX 55W 3 Dusk/Dawn
SXHF 55W 1 Dusk/Dawn
SON 70W 7 Dusk/Dawn**

** Agreement reached to switch to part-night lighting scheme.

Town/Village name:

Bangor Erris

Distance from nearest 4.5km

dark-sky boundary

Population 500

Lamp Type Watts Quantity Duty Cycle
SON 150W 31 Dusk/Dawn
SON 70W 43 Dusk/Dawn
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Town/Village name: Mulranny

Distance from nearest 4.5km

dark-sky boundary

Population 450

Lamp Type Watts Quantity | Duty Cycle
Philips LUMA 1 LED | 90W 4000K | 20 Dusk/Dawn**
Milano IPP Class 1 24 x 2.4W 8 Dusk/Dawn **
LED 4500K

SON 150W 43 Dusk/Dawn

**New LED village lighting changed to dimmable from 10pm

Town/Village name: Newport

Distance from nearest 11.5km

dark-sky boundary

Population 600

Lamp Type Watts Quantity Duty Cycle
SOX 135 23 Dusk/Dawn
SON 150W 1 Dusk/Dawn
SON 70W 23 Dusk/Dawn
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In the absence of closing remarks, the reader is invited to simply appreciate the

majestic Milky Way, in a view of the night-time skies of County Mayo.

Figure 46: “Twisted Sisters” by kind permission of Brian Wilson
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18.

Letters of Support

We are pleased to present the following letters of support in addition to the

management and structural letters provided at the start of this application. This

indicates the strength of our application and also the value places upon our

night-skies across a broad spectrum of supporting parties.

. Minister for Arts, Heritage and the Gaeltacht

. Minister of State for Tourism & Sport

Mayo County Council (Director of Planning, Economic & Community

Development)

Electric Skyline (County Lighting Contractor)

Prof Brian Espey - Trinity College Dublin (Physics & Astrophysics Dept)

Dark Skies Ireland (Irish Chapter of the International Dark-sky Association)

Galway Mayo Institute of Technology - Heritage/ Green Campus
The Heritage Council (Head of Policy & Research)

An Taisce (The National Trust for Ireland)

.Leave No Trace (Educational Outdoor Ethics Programme)

.Bat Conservation Ireland

.Dr Elvira de Eyto - Marine Institute

.Dr Aoibhinn Ni Shuilleabhain (National TV Science Presenter)
.South West Mayo Development Company (Rural Recreation Officer)
.Erris Beo (Erris Tourism Board)

.Newport National School

.Newport and District Development Company

. Mulranny Community Futures

.Belmullet Tidy Towns

20.
21.
22.

Dara Calleary TD - Local Politician
Mairead McGuinness - Vice-president of the European Parliament

Rose Conway-Walsh - Local Politician
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11" January 2016

Ged Dowling

Mayo Dark Sky’s Project
Ballycroy

Co Mayo

Re: Electric Skyline Support for Mayo Dark Sky’s Project

Dear Ged,

Electric Skyline presently are the Public lighting Maintenance contractors for 14,000 Public
Lights throughout the county. We hold this contract till 2020. As the contractor we are
backing the Dark Sky’s Project and as part of this will advise Mayo County Council when
choosing new lighting to consider the following:

e Consider Light Pollution when upgrading lighting schemes throughout towns and
villages

e Street Lighting Policy, help prepare a Street Lighting Policy which could include
Environmental Lighting Zones to ensure that the appropriate lighting levels are
used in each zone, with very strict requirements applying in identified dark areas.

e Part-night lighting schemes, encourage local authorities to investigate how part-
night lighting schemes (e.g. switching off between midnight and 5am) or dimming
could work in their areas, including examining the cost, energy and carbon savings.
This should be done in full consultation with the local community.

e LED lighting, Mayo Council have already adapted LED has the future lights source for
the county

e Targets for replacing lights, Mayo County Council are considering at present how to
achieve the 33% energy saving by 2020 and lighting is the easiest and quickest way
to achieve this. We will advise them on this

e Preserving dark skies, it is Electric Skyline intention to preserve dark skys and ensure
all new scheme’s take this into consideration.

| wish you the very best with the project and please be aware that Electric Skyline are
available for queries or advice for the duration of the project.

Yours faithfully,

Sean Corcoran
Managing Director



Ms. Georgia MacMillan
Mayo Dark Skies,

No. 2, Acres Grove,
Newport,

County Mayo

Dear Georgia,

As you know, | am an astrophysicist who has been involved in light pollution work
since 2009 because of my interest in observing the night sky for research as well as
outreach and have been assisting with the measurement, analysis, and outreach
aspects of the Mayo Dark Skies proposal.

Your measurement work, using the SQM Data loggers is the most extensive in
Ireland to date, and supports your assertion that Mayo has pristine skies over a wide
area. As such, | am keen to support your application for an ID-SA designation to both
preserve and protect this important location, which is important from the point-of-
view of both sky and ecological considerations, as well as having the potential to
boost eco-tourism in the area.

From my visits | have found an engaged and active community of people working
towards the goal of obtaining Dark Skies accreditation and | am delighted to support
your work and | wish you the very best in turning this proposal into a de facto
International Dark Sky Association recognised reserve.

With every good wish,

Brian Espey
Prof. Physics & Astrophysics



Dark Sky Ireland

c/o 5 Wolverton Glen,
Dalkey,

Co. Dublin

January 8, 2016

Georgia MacMillan,
Ballycroy National Park

cc International Dark Sky Association,
USA

Dear Georgia and International Dark Sky Association,

I am very happy to support the creation of the Mayo International Dark-Sky Wilderness
Park.

The National Park is a great example of a blanket bog system, is part of a Special Area of
Conservation and has the Nephin Beg mountain range dominating the landscape. With such an
unspoiled natural resource and small rural communities surrounding it, it is not a surprise that the
park also has very little light pollution.

It's remote location on Ireland's west coast is a popular tourist location, yet the major Irish
towns and Cities such as Galway, Sligo and Castlebar are all within a two hour drive. This makes
the proposed Dark Sky Park easily accessible to many people thought the year and will help boost
the local tourist industry particular in the low season. Indeed amateur astronomers from around the
country have made visits to the park since the idea of creating a Dark Sky Park was proposed.

The park has an existing Visitor Center which hosts exhibitions and talks on the wildlife,
geology and local history. Dark Sky and Astronomy outreach will fit in well with the existing
activities of the Center and is sure to bring a greater understanding of our astronomical heritage and
nocturnal ecology to the many visitors to the area.

I hope that the IDA will grant Dark Sky Park status to the project.

Yours Sincerely,

Albert White MSc. FRAS
Dark Skies Ireland, Irish Chapter of the International Dark Sky Association
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3 November 2015

Friends of Mayo Dark Skies
c/o Georgia McMillan

2 Acres Grove,

Newport,

Mayo

Dear Georgia

On behalf of the Heritage Council | am delighted to support the bid by the Friends of Mayo Dark Skies to
the International Dark-Sky Association for Dark Sky Park status in the Ballycroy area of Co Mayo.

Light pollution has a major impact on landscapes, wildlife, and the setting/ understanding of

archaeological monuments and buildings throughout Ireland. The designation of a new Dark Sky Park
at Ballycroy will raise awareness of the importance of protecting this aspect of our heritage, in
addition to the benefits of protecting the resource of the Ballycroy area. It will be a welcome addition
to the Dark Skies reserve on the Iveragh peninsula Co Kerry.

| wish you all the best with the bid.

Best wishes

Beatrice Kelly
Head of Policy and Research



Mayo Dark Sky Steering Group
Ballycroy National Park

Ballycroy
Co. Mayo
22.01.16
RE: Mayo Dark Sky Park - Ballcroy National Park and Wild Nephin
Region.
To Whom It May Concern,

On behalf of An Taisce, - The National Trust for Ireland, [ am delighted to support
Mayo Dark Sky Park.

There are several implications caused by excessive artificial lighting including
ecological, economic, health, historical and cultural consequences.

The designation of dark-sky zones would enhance awareness of light pollution,
encourage the conservation of the night sky with the aim of protecting the
environment, saving energy, money and resources and also protect astronomical
amenity.

[ hope you are successful in achieving this.

Yours Sincerely,

Doireann Ni Cheallaigh,

Planning and Environmental Policy Officer
An Taisce - The National Trust for Ireland

An Taisce - the National Trust for Ireland |
The Tailors’ Hall, Back Lane, Dublin 8, Ireland |
Telephone: 01 454 1786 | Fax: 01 453 3255 | www.antaisce.org
Company Registration No: 12469 | Charity Reference No: CHY 4741
Directors: ] Harnett | ] Leahy | M Mehigan | D Murphy |
B McMullin | B Rickwood (UK) | P Maguire | C Stanley Smith (UK) | A Ui Bhroin | G Conroy | ] Meldon



January 18" 2016

To whom it may concern,
Re: Letter of Support for Mayo Dark skies

Leave No Trace is an outdoor ethics programme designed to promote and inspire
responsible outdoor recreation through education, research and partnerships. It is
endorsed for outdoor recreation by Ireland’s country side council “Comhairle na Tuaithe”
and the Northern Ireland Outdoor Action Plan. Leave No Trace awareness courses are based
on seven principles aimed at increasing personal responsibility and stewardship of the
outdoors. This includes the impact on wildlife, consideration to other users and encourages
consideration of the human impact people leave on the environment.

Education about light pollution fits well with the Leave No Trace educational and research
values. Recently, Leave No Trace has established a very close working relationship with the
Mayo Dark-skies team who are active trainers and have started to include Light pollution as
a factor in the educational awareness courses. Leave No Trace fully support the initiative for
Mayo International Dark-sky Park designation and wish the team success in their application.

Please do not hesitate to contact me if you.

Yours Sincerely

Maura Lyons,

Manager, Leave No Trace Ireland.

c/o Mayo County Council, Altamount Street,
Westport, Co Mayo

M + (087) 9005683
www.leavenotraceireland.org




Bat Conservation Ireland Ltd., Ulex House, Drumheel,
Lisduff, Virginia, County Cavan

Charitable Company Limited by Guarantee No. 494343

www.batconservationireland.org info@batconservationireland.org

Georgia MacMillan

Friends of Mayo Dark Skies Project
2 Acres Grove,

Newport,

Mayo

mayodarksky@gmail.com
georgia(@internationalmagic.com

22" January 2016

Dear Georgia,

At a meeting on 12™ January 2016, the council of Bat Conservation Ireland
unanimously decided to send you a letter of support for International recognition of Ballycroy
National Park & Wild Nephin to become a dark-sky park.

All of the nine known bat species in the islands of Ireland are sensitive to the impacts of
artificial lighting with some or our bat species being extremely light sensitive. Inappropriate
lighting has caused bats to be denied access to roosts, foraging areas and commuting routes.

Older buildings and bridges are frequently roosted in by our most dark loving bat species and
the practice of floodlighting these is a troubling and unnecessary expense. New lighting may
cause bats to delay emerging from their roosts, expose bats to the risk of increase predation
from raptors and cause bats to roost in sub-optimal conditions negatively affecting their
breeding success.

Under the Habitats Directive 92/34, planning authorities must be satisfied that favourable
conservation status of European protected species (including bats) can be maintained before
granting planning permission. Unfortunately, the aforementioned are frequently overlooked
when lighting is considered.

Bat Conservation Ireland are also aware that unnecessary lighting negatively affects other
wildlife and that the lack of maintaining darkness at night may have serious implications for
human well being and health.

We look forward to the successful recognition of Ballycroy National Park and Wild Nephin as
a dark-sky park and hope that the campaign leads to the general reduction of light pollution
and that we can all clearly see the stars throughout the islands of Ireland.

Best wishes,
Austin Hopkirk (Chairperson)







September 2015

To whom it may concern,

As a native of rural Mayo | am delighted to support the Mayo Dark Skies Ballycroy initiative.
As a physics graduate, | am proud to acknowledge that my interest in the subject came from
invaluable experiences of star-gazing in my back garden. The unpolluted night sky in this
region of the west of Ireland provides unique opportunities for people to marvel and
wonder at all our night sky has to offer from the Northern Lights to the Milky Way.
Recognising the dark skies of North Mayo will be a wonderful asset to the county and will
provide further reason for tourists to visit the county and for locals to value all that nature

has to offer in the locale.

As a science educator, | am delighted that this project will focus on all there is to see in the
night sky and have no doubt that more young people will be encouraged to be curious

about the world around them as a result of this positive initiative.

| congratulate those who are promoting the Mayo Dark Skies Ballycroy and hope the project

will garner wide support.

| wish you every success in your efforts to recognise, promote, and preserve the wonderful

night-time vistas of this very special part of the West of Ireland.

Mise le meas agus le buiochas,

Dr Aoibhinn Ni Shuilleabhain



Carey Walsh Building, Georges Street, Newport, Co. Mayo
Tel: 098 41950 Fax: 098 41952

Main Street, Balla, Co. Mayo

Tel: 094 936 6692 Fax: 094 936 6693

E-Mail: info@southmayo.com

Web: http://www.southmayo.com

To whom it may concern

The South West Mayo Development Company have been involved in the promotion and
development of locally led tourism and recreation initiatives in the South and West
regions of County Mayo for over twenty years.

We welcome the Mayo Dark Initiative and are delighted to be a part of this new and
exciting project for the area.

We are confident the project will contribute positively to the range and scope of

facilities available in the area.
Yours sincerely,

Lot=3y00e =

Martin Dillane
Rural Recreation Officer.

Directors: Michael Biggins; Gerry Butler; Mary Callaghan; Bernie Connolly; Angela Costello; Tom Gill; Donagh Gilmartin; Mary Jackson; Maura King; John Magee; Noreen McGarry; Patsy O’Brien;
Sean O’Coisdealbha; Michael O’Donnell; Mary O’Reilly; Margaret Sheehan; Anne Sweeney; Michael Walsh,
Company Secretary: Fionuala O’Malley
Registered in Dublin No. 182222. Recognised by the Revenue Commissioners as a Charity No. CHY 10482
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20" January 2015
Re: Mayo Dark Sky Application - Ballycroy National Park & Wild Nephin

A chara,

As a community organisation, and as a tourism destination marketing organisation, Erris Beo is
proud to have a great working relationship with Ballycroy National Park.

The Erris region has been voted the best place in Ireland to go wild! (The Irish Times) We are
very proud of this title and indeed, it reflects everything that is wonderful about Erris — a region which
has one of the longest coastlines on the Wild Atlantic Way. We have four lighthouses, which certainly
attest to the sheer darkness of the area! People come here to experience the best of both worlds:
solitude & silence / craic & ceol; daring watersports & coasteering escapades / tranquil walks & cycle
routes; adventure & excitement / relaxation & rejuvenation. Visitors have commented on the
uniqueness of the Erris light, during the day, which attracts artists & painters from all over the world.
And, of course, people are blown away by the wonderful darkness of our night sky, where comets,
meteors, shooting stars & galaxies “perform a show” every night! One visitor commented that she
couldn’t believe how the night sky over Erris could be “so bright and black at the same time”.

The ethos of Erris Beo is to try and make the Erris region a better place in which to live, to
work, and to visit. To that end, we are conscious of promoting tourism in a sustainable manner and in
a responsible manner. Our environment, our culture and our heritage are very important to us, as a
community organisation. We work very closely with Ballycroy National Park. For example (alongside
Baile Slachtmhar Bhéal an Mhuirthead / Belmullet Tidy Towns) we organise an annual Midnight
Corncrake Tour for the Erris Beo Festival, which attracts people from all over the country wishing to
hear the elusive crex-crex call.

We are delighted to support the Mayo Dark Sky application. We endeavour to support and to
encourage good lighting practices in Erris in any way that we can - to preserve our night sky not only
for the enjoyment of locals & visitors alike, but also for heritage & cultural purposes.

We wish the Mayo Dark Sky group ddh mdr and we look forward to welcoming more astro-
tourists to the Erris region!

Le moér-mheas,

Rina Garrett

Tourism Development Manager

Frric Tanricm (Carna Ralmullat (A NMaxrn wranxr arrichan 1a Tal- NQ7 RI7°0D Fav- NQ7 R1A77
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Sraid an tSéipéil, baileslachtmhar@gmail.com @
Béal an Mhuirthead,

. TidyTownsBelmullet [ 4
Co. Mhaigh Eo ,

23%Eanair 2016
Georgia, a chara,

Who would have thought growing up and living in this wonderful corner of the world on the
periphery of Ireland, on the periphery of Europe, that a dark sky was something not to be taken
totally for granted! But with our growing awareness of light pollution and smog in other parts of the
world it is indeed something to be treasured and preserved.

Even the least knowledgeable amongst us have always been able to look above and easily recognise
the Plough, Ursa Major, Ursa Minor, The Milky Way and the Aurora Borealis!

Being part of the annual Tidy Towns competition, Baile Slachtmhar Bhéal an Mhuirthead are
committed to achieving best environmental practice in all aspects of our daily lives in our town and
in the surrounding area, with special emphasis on reducing any practice that would harm our
precious wildlife. This obviously includes the conservation of our night sky and the elimination of
any practice that would hinder this.

This is an area where the call of the corncrake is heard annually, where rocks millions of years old
are covered in golden lichen (signifying the purity of our air), where the turnstones, brent geese
and barnacles return each year, and where the Plough and Milky Way are clearly visible on a star-lit
night. Lest there be any doubt about our appreciation for our dark skies we have a special name for
a night filled with stars here on the west coast — oiche spéirghealai!

These are the skies that have been so beautifully photographed and exhibited in Brian Wilson’s
amazing exhibition last year in Ballycroy National Park. We fully support Ballycroy National Park
and Wild Nephin in their Mayo Dark Sky application. Go n-éiri an t-adh libh!

Is mise le meas,

Katherine Mangan

Cathaoirleach Séamus Howard 086 6010959
Rdnai Katherine Mangan 097 81289
Cisteoir Margaret Tallott 097 82367

lorras Glan lorras Glas lorras Gaelach












19. Friends of Mayo Dark-skies Steering Group

This application was prepared and collated by Georgia MacMillan and Ged
Dowling with the help of the Friends of Mayo Dark Skies Steering group

(individual members listed below):

Susan Callaghan - Head of Ballycroy National Park Visitor Centre
William Cormacan - Regional Manager, National Parks and Wildlife Service
Brid Colhoun - Head Guide Ballycroy Visitor Centre

Leonard Floyd - Park Ranger Ballycroy National Park

Dermot Tiernan - Coillte / Wild Nephin

Fiona Hopkins - Newport Community Development

Carol Loftus - Mulranny Environmental Group

Breege Grealis - Ballycroy Community Group

Robert Coyne - Mayo County Council

Martin Dillane - South West Mayo Development Co

Ronan Newman - Galway Astronomy Club

Declan Holmes - Keenagh, Newport

Christina Togher - Ballycroy

Cathal Masterson - Ballycroy
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20. Media

The Irish Times - Michael Viney Article 12 December 2015
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6 Tlestern People | monday, July 13, 2015 ———————

News

Dark skies could place
Ballycroy on the final
frontier for stargazers

BY KEITH BOURKE

BALLYCROY is seeking to become
a haven for stargazers as it aims to
gain Dark-Sky Reserve status.
Dark-Sky Reserve status is
granted by the US-based
International Dark Sky
Association which grants the title
on the basis of the exceptional
quality of the night sky in an area.
A part of southwest Kerry was
given the status last year and now
Ballycroy aims to follow suit.
Georgia McMillan, a native of
London, now living in Newport,
penned a dissertation on light
pollution in the night sky; as part of
her Outdoor Education Course at

After examining Dark Sky
locations in the UK and now Kerry
she thought why not Mayo and
Ballycroy.

Georgia is now part
of a steering commit-
tee, which plans to
achieve the status
for Ballycroy with
Ballycroy National
Park involved in the
process.

“It’s about preserving
what we have rather than making
significant changes,” Georgia
explained.

Born in London, Georgia has

Bangor Erris connections through
her mother and she has been living
in Mayo for over 20 years.

“I've always enjoyed the long
evenings. I'm not an astronomer by
any means but I've always
appreciated the night skies in
Mayo,” she said.

Georgia envisages there will be
no need for radical changes to the
current lighting in the area. The
Ballycroy National Park is likely to
be one of the main viewing points
for visiting astronomers with the
Coillte bothy on the Newport side
another potential vantage point for
stargazing.

The aim is to bring astronomers
from all over the world to Ballycroy
where they can view unhindered
visible sky phenomena such as the

Milky Way.
Georgia said
that the
project is still
very much in
its infancy with
more in-depth
studies of sky quality
needed to be carried out
but she has been
enthused by the local
reaction so far and the
steering committee hope
to have their application
completed by Spring

next year.
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21. Appendix i

Bortle Scale classification

Figure 47: Bortle Scale Flow Chart
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22. Appendix ii

Illustrations of technical Equipment:

SQM-LU-DL (a fixed position meter) used
in this study

SQM-L (a handheld Sky Quality Meter)

Explanation of taking dark-sky quality readings.
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23. Appendix iii

Sample leaflets distributed to raise awareness of light pollution
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24. Appendix iv
A brief report prepared by Ing. H Spoelstra for Prof Brian Espey about the
intercomparison data of SQM against the Dutch NachMeetnet, Arnhem. Brief
method and results is attached.
Overview test results
Table 1 Results against five NachtMeetnet SQM’s
Reference instruments 5 SQMs of | Serial numbers 664, 729, 915, 987,
NachtMeetnet | 1368
Inte:rcompanson Start date August 2, 2014
period
End date | August 11, 2014
: SQM type | SQM-LU-DL
Compared instrument Serial number | 2634
Regression a|1.002
coefficients b|-0.265
Validity rance Minimum | 6.12 mags/arcsec”
y rang Maximum | 20.15 mags/arcsec’
Table 2 Results against SQM915 Arnhem only
Reference instrument SQM Arnhem | Serial numbers 915
Intgrcomparlson Start date August 2, 2014
period
End date | August 20, 2014
SQM type | SQM-LU-DL
Compared instrument Serial | 2634
number
Regression a | 0.998
coefficients b|-0.430
Validity range Minimum | 6.17 mags/arcsec”
y rang Maximum | 20.53 mags/arcsec’
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Intercomparison formula:

Ltest = @ X Lref + b
In which:
Liest - Luminance measured with the instrument under test [mags/arcsec?]
Lrer - Average luminance of 5 NachtMeetnet instruments (reference) measured
at the same location [mags/arcsec?]

For the conversion of the readings of the instrument under test to the average of
NachtMeetnet the following formula should be used:

Lref=(|-test‘b)/a
Please note:
This intercomparison is not an absolute calibration. The NachtMeetnet
instruments have been operating already several years. An offset will be present
when comparing to an absolute calibrated instrument.

Intercomparison SETUP

The instrument under test has been compared against 5 other SQMs of
NachtMeetnet simultaneously at the monitoring station Arnhem.

Figure 48: Appendix v - Equipment set up

The data were collected automatically through a software program. In fact two
sets of intercomparison data with SQM 2634 have been collected. The first set
contained the data including the 5 SQMs of NachtMeetnet. This is the main
comparison. After the SQMs of NachtMeetnet were reinstalled at their original
measuring locations, the SQM 2634 was kept at measuring station Arnhem for
two more weeks. The details of the data sets are:

1%t data set August 2, 2014 - August 11, 2014 Against 5 SQMs of NachtMeetnet
2" data set August 2, 2014 - August 20, 2014 Against the Arnhem SQM 915 only
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Intercomparison RESULTS in graphics

Figure 2 - Comparison of SQM
2634 against the average of
five SQM’s of NachtMeetnet
(August 2 - August 11)

Figure 3 - Comparison of SQM
2634 against the SQM 915
Arnhem (August 2 - August 20)
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25. Appendix v
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