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Fuinneamh Sceirde Teoranta – Sceirde Rocks Wind-Farm
EIS
Project: A proposed development for the construction
of an offshore wind-farm at the Sceirde Rocks, Co.
Galway, Ireland.
The Sceirde Rocks are located off the west coast of Ireland, approximately 15km southwest of
Carna (see accompanying map).

They are in one of the best locations in Europe as regards

offshore wind resources. The Sceirde Rocks therefore provide one of the best shallow near-shore
environments for offshore wind-farm development on the west coast and thus in the whole of
Ireland. The Sceirde Rocks are not designated as a Special Area of Conservation (SAC).
Wind energy has been the world’s fastest growing energy source over the last decade.

Global

wind power capacity has expanded at an average cumulative rate of 32% over the past 5 years
alone 1 . The development of offshore wind-farms is a relatively new industry to Ireland, only one
has so far been developed; it is located in the south-east, on the Arklow Bank, off the coast of
Wicklow.
At present, most of Ireland’s energy is derived from burning fossil fuels, either directly in the
home or indirectly in power stations. About 98% of Ireland’s final energy demand is produced by
burning coal, oil, peat and natural gas 2 . There is a limited resource of these fossil fuels, and they
cannot be replenished once their supplies have been exhausted. They are also subject to price
fluctuations.

It is the consumption of these non-renewable fuels that leads to the emission of

greenhouse gases and pollutants into the atmosphere.

The emission of these gases and

pollutants is increasing global warming and ultimately causing climate change.
Ireland is a signatory to the Kyoto Protocol, which requires reductions in emissions of greenhouse
gases by specific amounts over a period from 2008 to 2012 and beyond.

The EU Emissions

Trading Directive (Directive 2003/87/EC) is being implemented as a pilot project, to help to
achieve this target. The National Climate Change Strategy outlines Ireland’s commitment to limit
greenhouse gas emissions to 13% above 1990 levels by 2008-2012. A failure to meet this target
will result in stiff fines from the EU for a breach of targets.
The development of wind-farms in Ireland not only aids our effort in reducing greenhouse gas
emissions, it also supplies us with a renewable energy source and it affords us some energy
security. By not developing our indigenous renewable energy resources, we reduce price stability
and our industrial competitiveness. The development of this wind-farm offers the opportunity to
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European Wind Energy Association, 2004. “The current status of the wind industry”.
Sustainable Energy Ireland, “Energy and the Environment”.

make a significant contribution to the successful achievement of Ireland’s target of 13.2% of
electricity consumption, set in the EU Renewables Directive 3.
The proposed development at the Sceirde Rocks site has a planned capacity of 100MW, consisting
of twenty 5MW turbines (if smaller capacity turbines are chosen, the number of turbines will
increase to a maximum of 28). The area of the proposed site is c. 7.5 km2. The wind-farm is to
have a life span of at least 20 years. It is to be located in water no greater than 30m in depth
and no less than 5km from the coast.

The development is foreseen to involve two main

construction phases, one of 25MW and the other of 75MW. Construction will have two aspects onshore and offshore.

Storage of the equipment will either take place onboard ship, or in an

onshore site at Rossaveal.

The offshore construction phase will begin with the laying of the

foundations. The turbine towers will be added to the foundations followed by the attachment of
the nacelles and rotors to the top of the towers. Cable will be laid down in order to transport the
generated power to a switching station on land and then to an ESB substation for delivery to the
electricity network. There are a number of options for the cable landing point, to the northeast at
Mace, Ard, Rusheennamanagh or to the east at Kilkieran. Depending upon the selection of the
landing point, a new 38kV overhead line would be initially required to take the power to a new
local 38kV substation, where both would have to be upgraded to 110kV in phase 2. An overhead
power line of the same voltage would be constructed over land to bring the generated electricity
from the substation to Camus.

While related, the latter would be a separate project, to be

undertaken by the network operator or a contractor on their behalf, and would be subject to a
separate planning process and EIS as required.

Scoping
In accordance with EU guidelines on Environmental Impact Assessments (EIA), the following is an
outline of all headings to be contained in the EIS document.

Where appropriate, relevant

organisations and individuals will be contacted as listed.
ENVIRONMENTAL IMPACT ASSESSMENT FOR THE PROPOSED DEVELOPMENT OF A
WIND-FARM AT THE SCEIRDE ROCKS, CO. GALWAY.

INTRODUCTION
SECTION 1: Description of the proposed project
•

Study Area, Site Description

•

Production Processes – to include the physical characteristics, including

turbine design, foundation type, turbine layout, grid connection point, route to shore connection,

3

ESBNG predicted electricity requirement for 2010 is approx 33TWhr (GAR 2005-11), while the project could
produce 0.3-0.33GWhrs, some 1% of the national demand at that time, and almost 8% of the national target

all offshore and onshore (up to the local substation) construction and the operational and
decommissioning phases.
SECTION 2: Description of the existing environment
and
SECTION 3: The Potential Impacts of the Proposed Development
The existing environment will be described in relation to the ten environmental divisions, outlined
in the EU regulations:
•

Human Beings

•

Fauna

•

Flora

•

Sediment

•

Water

•

Air

•

Climate

•

Landscape

•

Material Assets, including the Archaeological Heritage, and the Cultural
Heritage

•

Inter-Relationship between the above

The effects of the operation on these categories will be assessed in terms of the proposed
development.

Impacts will be assessed from consultees, literature reviews, environmental

surveys and experience from previous wind-farm EIS studies.
Aqua-Fact International Services Ltd. will carry out environmental surveys of the pertinent sites in
order to establish information regarding the existing environment and its inhabitants (i.e.
bathymetric, geophysical, geological, hydrological, faunal and floral studies).
In order to complete sections one and two, it is proposed to contact the following organisations
and individuals who will be informed of the nature of the project and asked to describe their
relative activities in the area and list their areas of concern if applicable:
Aer Arann Islands
An Foram do Phobal Forras Aithneach
An Taisce
Birdwatch Ireland
Bord Gais
Bord Iascaigh Mhara
Cairde na mara, Chill Chiarain
Carna Anglers Association
Central Fisheries Board

Coastwatch Ireland
Coiste Carna
Coiste Paroisti na n-Oilean
Coiste Turasoireacht Chill Chiarain
Comhar Chugéil
Comhairle Ceantar na nOileán Teo
Comharchumman Sliogeisc Chonemara Teo
Commission for Energy Regulation
Commissioners of Irish Lights
Connemara Fisheries
Cumann Gliomadoiri na-hEireann
Department of Arts, Sport and Tourism
Department of Communications, Marine and Natural Resources
Department of Community, Rural and Gaeltacht Affairs
Department of Defence
Department of Enterprise, Trade and Employment
Department of the Environment, Heritage and Local Government
Eircom
Electricity Supply Board
Environmental Protection Agency
Failte Ireland
Federation of Irish Salmon and Sea Trout Anglers
Feirmeoiri Bradain Cill Chiarain Teo
Friends of the Irish Environment
Galway Airport
Galway and Aran Fishermens Co-Op Group
Galway Chamber of Commerce and Industry
Galway County Council
Galway Energy Agency Ltd.
Galway Harbour Company
Geological Survey of Ireland
Heritage Council
Irish Aviation Authority
Irish Coastguard
Irish Federation of Sea Anglers
Irish Landscape Institute
Irish Lobster Association
Irish Marine Federation
Irish Peatland Conservation Council
Irish Sailing Association
Irish Salmon Growers Association
Irish Seal Sanctuary

Irish Seaweed Industry Organisation
Irish Shellfish Association
Irish Underwater Council (CFT)
Irish Wildlife Trust
Irish Wind Energy Association
Irish Whale and Dolphin Group
Knock International Airport
Local Diving Clubs
Local Fishermen
Mace Head Atmospheric Research Station
Marine Institute
Meitheal na Gaoithe
Met Eireann
Meteor
National Parks and Wildlife Service
National University of Ireland, Galway
O2
Radio Teilifis Eireann
Renewable Energy Information Office (Sustainable Energy Ireland)
RNLI Ireland
Rossaveal Harbour Master
Roundstone Community Council
Shannon International Airport
Teagasc
TG4
TV3
Udarás na Gaeltachta
United Kingdom Hydrographic Office
University College Cork/Coastal & Marine Resources Centre
Vodafone
Western Development Commission
Western Regional Fisheries Board
Additionally, in order to ensure all relevant bodies are contacted, each local organisation will be
asked to supply the names and addresses of other organisations and individuals who they feel
may be affected by the project. If justified, they will be contacted as per the above.
SECTION 4: Measures to mitigate adverse impacts
Mitigation measures will be proposed to alleviate or negate the impacts of the project on the ten
environmental divisions.

A comprehensive emergency plan will be outlined in relation to the

company’s response to potential emergencies such as collisions with the turbines, ships etc.

SECTION 5: Conclusions
To include difficulties encountered and a summary
Non-Technical Summary
A summary of the EIS in non-technical terms

1st March 2005

Sample consultee letter
Ref: AF/JN720
Dear Sir/Madam,
Aqua-Fact International Services Ltd.

are currently preparing an Environmental Impact

Assessment on behalf of Fuinneamh Sceirde Teoranta, a company that is proposing to develop,
what is likely to be the first offshore wind-farm on the west coast of Ireland. Fuinneamh Sceirde
Teoranta is a Gaeltacht-based company, established specifically to develop an offshore wind-farm.
This wind-farm is to be located at the Sceirde Rocks, approximately fifteen kilometres southwest
of Carna (see accompanying map).
Fuinneamh Sceirde Teoranta was awarded a Foreshore Licence by the Department of
Communications, Marine and Natural Resources in September 2001, with effect from May 2002.
An area located within the foreshore licence area, covering c. 7.5 km2 is to be investigated as the
proposed wind-farm site.
The wind-farm is to have a capacity of 100 MW and comprise twenty 5MW turbines (if smaller
capacity turbines are chosen, the number of turbines will increase to a maximum of 28).

The

wind-farm is to have a life span of at least 20 years. It is to be located in water no greater than
30m in depth and is to be located no less than 5km from the coast.
The proposed development will involve two main construction aspects, one onshore and one
offshore.

Storage of the equipment will take place either on board ship or in an onshore

construction site at Rossaveal. Offshore construction will involve the erection of the foundations,
towers, cables and wind turbines. The hub height of the turbines will be approximately 85m and
the rotor diameter will be between 100-120m.

There will be approximately 500m distance

between the turbines. Cables would be laid down in order to transport the generated power to a
local substation on land. There are a number of options for the landing point, to the northeast at
Mace, Ard, Rusheenamanagh or to the east at Kilkieran.

Depending upon the selection of the

landing point, a new 38kV line would be constructed over land to a new local 38kV substation,
and both would be upgraded to 110kV in phase 2. The network operator would provide a new
line at the same voltage from there to the proposed new 110kV station at Camus, all of which
would be the subject of separate planning and EIS processes as required.
The company involved wish to make their plans known to facilitate public consultation at an early
stage and permit the airing of any concerns at this time, with a view to having these concerns
addressed in the Environmental Impact Assessment. I would therefore be grateful if you could
forward to me any comments or concerns you might have on the proposed development.
It would be appreciated if you could respond to the above at your earliest convenience within 4-6
weeks.

With your kind permission, any submission that you make will be included in the

Environment Impact Assessment. If I have not received a reply in this time, I will take it that you

or your organisation has no comment to make regarding the proposal. I would also like to take
this opportunity to reassure you that your participation at this stage of the process will not affect
your ability to comment on or oppose the project at a later stage in the EIS process.
A list of organisations and individuals consulted on this matter is attached. If you feel that there
are other organisations or individuals that may have an interest in this development, I would be
grateful if you could forward their names and addresses so that I can contact them.
If you have any queries or would like to speak further on the subject please do not hesitate to
give me a call.
Thank you for your co-operation.
Yours sincerely,
_________________________
Dr. Caroline Roche
Aqua-Fact International Services Ltd.

Appendix Ib
Consultation
Responses

An Taisce

Bord Gais

From: Anthony O'Leary <aoleary@bordgais.ie>
Date: Fri, 04 Mar 2005 13:15:59 +0000
To: <info@aquafact.ie>
Cc: Peter Clarke <PCLARKE@bge.ie>
Subject: Re :Sceirde Rocks, Attention Dr Caroline Roche
Dear Dr. Roche
I have passed on your correspondence to Mr Peter Clarke in our Transmission business for
comment.
Regards
Anthony O’Leary
Energy Sales Manager
Peter
Info in post
Tony
From: Peter Clarke <PCLARKE@bge.ie>
Date: Tue, 08 Mar 2005 16:37:26 +0000
To: <info@aquafact.ie>
Cc: Anthony O'Leary <aoleary@bordgais.ie>
Subject: RE: Re :Sceirde Rocks, Attention Dr Caroline Roche
Dear Dr. Roche,
I have examined the proposals for the offshore wind farm at Sceirde Rocks and
can confirm that BGE
do not have any pipelines or plans for any facilities in this area and hence
they have no comment
or input into the EIA relating to this proposed development.
Regards
Peter Clarke
Network Maintenance Manager
Bord Gais – Transmission

Bord Iascaigh Mhara

Commissioner of Irish Lights

From:
Subject:
Date: 15
To:

r.mccabe@CIL.ie
Sceirde Rocks Wind Park
April 2005 11:11:18 IST
caroline@aquafact.ie

Caroline,
Thank you for forwarding the footprint positions. I think there may be a typo on
the longitude of position 3. It presently reads 10.12 which puts it far to the
West of the development. I think this should be 10 1.2. I have plotted the
positions, with 3 amended, on the attached chartlets. Please let me know if they
do not appear correct.
Based on these positions the development encompasses the Skerd Rocks and
Mile Rocks. It would impact on the safety of navigation of vessels proceeding to
and from Slyne Head; local traffic in and around the site; and vessels entering /
leaving Roundstone Bay. The first two instances can be addressed by proper
marking of the site. However, one of the primary routes for traffic into
Roundstone is through the channel between Mile Rocks and Skerd Rocks. This
channel is marked by a sector on Croaghnakeela Island Light. If it is proposed
to close this channel it is likely that CIL would object to such a proposal when
the licence/lease application is circulated.
These are preliminary views and without prejudice to any more detailed
consideration in the future. The CIL remit relates to safety of navigation. It is
likely that other interested parties would have a broader view on other aspects
of the proposals.
Regards
Robert Mc Cabe.
Captain Robert Mc Cabe.
Aids to Navigation Inspector.
Commissioners of Irish Lights.
16, Lower Pembroke Street,
Dublin 2.
Telephone 01 6321900.
Fax
01 6321946.

Department of Communications, Marine & Natural Resources

Department of Defence

Department of Enterprise, Trade & Employment

Department of the Environmental, Heritage & Local Government

Electricity Supply Board

Fáilte Ireland

Galway County Council

Galway Harbour Company

Heritage Council

Irish Aviation Authority

Irish Coast Guard
From:
Eamon.Torpay@dcmnr.gov.ie
Subject: Skerd Rock
Date: 5 January 2006 10:38:30 GMT
To: caroline@aquafact.ie
Cc:
Marie.Flynn@dcmnr.gov.ie

Caroline,
The Irish Coast Guard would like to raise a number of issues with regard to this
proposed wind farm development at Skerd Rock off the Galway coast.
1. This area is on the approaches to Rossaveal and has in the past been the location of
a number of marine emergency incidents involving search and rescue (SAR) operations:
SAR helicopters, Lifeboats, Naval Vessels and other surface craft. Most notably in Oct
2000 when the Spanish FV AROSA grounded on Skerd Rock in very bad weather and
sea conditions with the loss of 12 lives. One person was rescued by helicopter from the
Skerd Rock in darkness.
If SAR operations were necessary whilst a wind farm was in operation in this area it
would be necessary to have an arrangement with the operators whereby the turbines
could be stopped rotating at very short notice. IRCG has such an arrangement with the
Arklow Bank operation presently.
2. IRCG will need to be advised of the work schedule and emergency plans and details
of vessels involved with work during preparation and installation of the wind farm.
3. IRCG will need full details of the wind farm layout and turbine specification i.e..
lighting, rotor heights, aids to navigation such as AIS and radar reflectors etc.
A meeting may be useful when more detail is known.
Regards
Eamon
Eamon Torpay
SAR Operations Manager
IRCG HQ
00353 1 6783442 Tel
00353 1 6628451 Fax
eamon.torpay@dcmnr.ie

Irish Peatland Conservation Council

From: ipcc <bogs@ipcc.ie>
Date: Fri, 11 Mar 2005 08:53:25 +0000
To: <info@aquafact.ie>
Subject: FAO: Caroline Roche
Caroline,
IPCC have received the information on the proposed off shore windfarm
at the
Sceirde Rocks. You asked me to let you know of any organisations that
may
wish to be contacted regarding this development. I am sure that
CoastWach
Ireland would be interested to hear from you. Karin Dubsky can be
contacted
by e-mail at coastwatch@eircom.net.
Regards,
Caroline Hurley
Conservation Officer
Irish Peatland Conservation Council
Bog of Allen Nature Centre, Lullymore, Rathangan, Co. Kildare, Ireland
Tel 045-860133 Fax: 045-860481
www.ipcc.ie
bogs@ipcc.ie
Action for Bogs & Wildlife

Irish Whale & Dolphin Group

Knock International Airport

Mace Head Atmospheric Research Station

From: "S.G. Jennings" <gerard.jennings@nuigalway.ie>
Date: Fri, 05 Aug 2005 10:08:54 +0100
To: <info@aquafact.ie>
Cc: <gerard.jennings@nuigalway.ie>, <aodhagan@nuigalway.ie>,
<tom.oconnor@nuigalway.ie>, <john.gibney@nuigalway.ie>
Subject: EIS - Sceirde Rocks Proposed Development
Dear Brendan / John,
I understand you are carrying out an environmental impact statement on a
proposed windfarm development in the vicinity of Sceirde Rocks.
I will be grateful for further information on the proposed development.
Sincerely,
Gerard Jennings.
Prof. S. Gerard Jennings
Atmospheric Research Group / Environmental Change Institute
Department of Experimental Physics
National University of Ireland, Galway
Galway, Ireland
Tel: +353 91 750364
Fax: +353 91 750584
E-mail: gerard.jennings@nuigalway.ie
Web site: http://macehead.nuigalway.ie
http://www.nuigalway.ie/eci

Staisiun Taighde Atmasfearach
Cheann Mhasa
Carna
Co. na Gaillimhe

Mace Head
Atmospheric Research Station
Carna
Co. Galway

Dr. Caroline Roche
Aqua-Fact International Services Ltd
Liosbaun Industrial Estate
Galway

November 14, 2005

Dear Dr. Roche,
Re: Environmental Impact Statement relating to proposed development of an offshore wind –farm
at the Sceirde Rocks
Without Prejudice
Thank you for the detailed map of the proposed turbine locations and a scoping document map
relating to the proposed development of an offshore wind –farm at the Sceirde Rocks.
We are very concerned about potential impacts of the proposed development on the present and
future operation of the Mace Head Atmospheric Research Station and we wish to make the
following case regarding the proposed Sceirde Rocks development.
Introduction
The Atmospheric Research Station was established in 1958 in a disused coastal watch
outpost on Mace Head by personnel from the Department of Physics in what was then University
College Galway (UCG). The main focus of the scientific research there was and still is to study
properties of the air and air constituents coming in from the North Atlantic Ocean before the air is
contaminated by local man-made or anthropogenic pollution. The site was specially chosen
because winds coming to it from the sector between about 180º South to 290º WNW does not
pass over any inhabited land or permanent man made structure for several thousand miles. These
directions delineate the “clean air sector” – as shown in the accompanying Figure 1. These winds
are representative of oceanic or maritime air in contrast to continental or polluted air from other
directions. The strategic importance of the site for research in atmospheric science away from
major sources of man made pollution was quickly recognized and the University was determined
to take advantage of its location and to develop this aspect of marine science. In 1975 it
purchased a small cottage and a strip of land to the shore at Leath Mhas on the side of Mace
Head. Over the past twenty years it has built several laboratories and support facilities with
significant financial assistance from Irish government bodies and many institutions in Europe and
America.

Figure 1: Solid black lines emerging South and West North West from Mace Head defines the
Mace Head Operational Clean-Air Sector.
Over the past fifty years the recognition of the importance of research on global atmospheric
chemistry has grown enormously and topics such as the trans-boundary transport of air
pollutants, acid rain, global warming and climate change have come to the top of the political
agenda. The importance of the Mace Head Station is widely acknowledged among the leaders of
the International Global Atmospheric Chemistry (IGAC) research community. Since 1987 for
instance, continuous measurements of important chloro-fluoro-carbons (CFCs) are being used to
monitor the success of the Montreal Convention in controlling these substances. Results of ozone
measurements are contributing useful boundary values for both European and US networks.
Greenhouse gas continuous measurements have been ongoing since 1987. Since 1994, the
station has been part of the World Meteorological Organization’s (WMO) Global Atmospheric
Watch. This project studies long term trends in the composition of the global atmosphere and its
stations must be in locations that are representative of large areas of the globe such as oceans
and where the surrounding area is stable and free of new developments. In a recent WMO audit
of the Mace Head site it was designated a primary site and the suite of measurements made there
has been expanded considerably. The station has also been designated as one of Ireland’s EMEP
( Co-operative programme for monitoring and evaluation of the long range transmission of air
pollutants in Europe) stations and is now an EMEP supersite, with special responsibility to provide
higher level and a more extensive range of atmospheric data. It is also used for many
international based experiments and measurements which are detailed below.
The following measurements are currently ongoing at the Mace Head Atmospheric Research
Station: Greenhouse gas measurements; CFC’s and their substitutes- HFC’s; aerosol and air
pollution particulate measurements; aerosol radiative parameters; sea-spray aerosol production
studies; aerosol, gas, and meteorological turbulent flux measurements; optical atmospheric
transmission; EPA supported trans-boundary pollutant transport investigations; ozone
monitoring; gaseous mercury monitoring; and meteorological measurements using a Met Eireann
synoptic weather station system.
In addition, large (normally with about 40 overseas scientists participating) international
measurement campaigns take place at Mace Head, once to twice a year.

The proposed location of turbines is right in the middle of the Mace Head clean-air operational
sector and would have the following serious impacts:
(1) Installation would nullify our current GAW and EMEP status where there is a requirement
for the clean-air measurement capability over time scales of multiples of decades
(2) It would render Mace Head inoperable as an EMEP supersite
(3) Development of the site would result in our inability to meet our current research
contractual obligations due to the impact on the measurement programme
(4) Such development would also impact on a series of PhD doctoral programmes where
there are currently 8 PhD programmes running based on Mace Head data
(5) The general marine boundary flow field will be significantly disturbed resulting in
perturbations in the turbulent structure of the boundary layer and thus will impact on
micro-meteorological measurements at the Mace Head Station
(6) The disruption of the air flow and turbulent structure will impact on the measurements of
momentum flux measurements, friction velocity measurements, drag coefficient
measurements, aerosol flux measurements and CO2 flux measurements at Mace Head
(7) Development of the turbines could generate aerosol and gas pollutants which could
seriously interfere with our current meteorological, gaseous and aerosol measurement
and monitoring programmes.
(8) The presence of the turbines would contribute to unnatural removal of existing aerosol
particles in the flow field and would also result in the ejection of an artificial source of
sea-spray aerosols
(9) The disruption of both the air flow and aerosol fields will prevent a correct initialisation of
process models used in combination with atmospheric data to understand key processes
in the marine boundary layer
(10)
The development would result in the loss of more than 18 jobs in the near term,
and even more in the longer term.
One of the proposed cable landing sites is right at our monitoring station, this would be
clearly unacceptable.
The development of a wind farm within the Mace Head operational sector would have the
following impacts in terms of future research:
(a) Mace Head would no longer be regarded as a GAW or EMEP station and would no longer
secure funding from these sources
(b) Mace Head could no longer participate in national and international research programmes
and therefore would lose all research income
(c) There would be very much diminished possibilities for advanced studies and post-doctoral
degrees in atmospheric science in Ireland since Mace Head is the main national
atmospheric science research facility in the country
(d) Finally, the impact of loss of research capabilities would result in a serious inhibition to
advance our knowledge of atmospheric sciences, the impacts of pollution on air quality,
the quantification of transboundary transport on air quality and the impact of atmospheric
composition on climate change. In the last 5 years, there have been more than 100 high
profile research articles published in the leading scientific journals based on research work
at Mace Head, including a number in Nature. This high level of high-profile scientific
publication is evidence of the importance of the world-wide impact of the research
conducted at Mace Head.
We strongly believe that the proposed development of a wind farm on Sceirde Islands would have
a devastating impact on the important research work at the station. This work is making
important contributions to national (for example the Environmental Protection Agency, Met
Eireann), regional and global science as well as having a positive impact on the local community –
with the presence of large number of scientists participating in numerous large scale international
measurement campaigns at the site.
The importance of preserving the integrity of the clean sector for Mace Head cannot be
overstated. This integrity has been recognised by the Department of the Marine in 1989, who
through the 1980 Fisheries Act, has designated a preservation zone off Mace Head between west
north west and south of Mace Head.

We will be grateful if you will include these genuine concerns in your Environmental Impact
Assessment.
Yours sincerely,

________________________
(Prof.) S. Gerard Jennings.
Secretary of the Mace Head Management Committee
Copy to: Dr. Aodhagan Roddy, Chairman of the Mace Head Management Committee,
Dr. T.C. O’Connor and Dr. Colin O’ Dowd, members of the Mace Head Management Committee.

Meitheal na Gaoithe

Radio Telifís Éireann
Emer Sheehan (RTE) phoned on the 6/4/05 from the Department which deals with the effects
that windfarms can have on television reception.
They do not have a problem with the proposed development on the Scirede Rocks, The Rocks are
uninhabited and a long way out from land and RTE does not have any transmitter sites in the
area of the proposed development.

Scubadive Ireland

From:
Subject:
Date: 28
To:

nick@scubadiveireland.com
Re: Skerd Rocks Diving
June 2005 18:01:23 IST
caroline@aquafact.ie

Helen We frequent the Skerds as often as possible given the often difficult
conditions. We dive there with our dive boat Lisin I. Trips usually
originate from Rossaveal or the Aran Islands. We rarely get there more than
15 or so days a year on average although last year we had nearly 20 days out
at the Skerds.
The Skerds are nevertheless a very important site to us due to their
remoteness and relative lack of human impacts. The dive sites are as
pristine and undisturbed that one is likely ot encounter anywhere on our
coasts these days.
Visibility tends to be excellent when conditions are diveable and the marine
biodiversity too is high with excellent prospects for encountering
crustaceans (espacially crawfish, brown crab and lobster), vertical walls of
anemones (mainly jewel anemones), and many other invertebrate species
including sponges and bryozoans.
Fish life is good with large numbers of wrasse, pollock, also tompot
blennies, gobies occasional encounters we have had with skate, even a sting
ray last year as well as angel shark and anglerfish. While erring on the shy
side, occasional encounters with some of the grey seals are also known!
Naturally it is very difficult to put a value on diving at the Skerd Rocks,
however I would suggest that a day out generates a total spend of
approximately 1800-2000 euro between diving costs, food and accomodation. I
also see the site developing further activity in this regard in the future we wintend to make more use of the site. There are also a number of dive
clubs who visit the Skerds from time to time. I hope this is of some
assistance Helen - feel free to call me if you would like some more
infomration or if you think I can help further,
regards
Nick Pfeiffer

Shannon Airport

Údarás na Gaeltachta

United Kingdon Hydrographic Office

University College Cork/Coastal & Marine Resources Centre

Vodafone Ireland

From: <eamon.farrell@vodafone.com>
Date: Mon, 14 Mar 2005 09:53:18 +0000
To: <info@aquafact.ie>
Subject: Sceide Rocks Wind-Farm EIS

Attn:

Dr Caroline Roche.

I would like to confirm that we have received details of the proposed
development of a wind-farm at Sceide Rocks and have no objection to the
proposals.
regards
Eamon
Eamon Farrell
Head of Radio Networks
Mob :+353 (0)87 250 2010
E-mail eamon.farrell@vodafone.com
Vodafone Ireland Limited
Site Address: MountainView, Leopardstown, Dublin 18
Registered Office: MountainView, Leopardstown, Dublin 18
Registered in Ireland No 326967
***************************************************************
*************** The content of this e-mail may be confidential or legally
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Appendix Ic
Public
Meeting

Invitation
Name
Address

Date

Dear Sir/Madam,

As a follow-up to the consultation letter and scoping document sent to you regarding the Sceirde
Rocks offshore wind farm, I would like to invite you to attend an information meeting to be held
by Fuinneamh Sceirde Teoranta, in Áras Shorcha Ní Ghuairim in Carna on the 2nd June 2005 at
7pm.
The purpose of this meeting is to inform the public and interested parties about the proposed
development and in doing so to help ensure that individual and community opinion on the
development is well-informed.

This meeting will provide an opportunity to raise any issues or

concerns regarding the development. The issues and concerns raised at this meeting will be dealt
with in the Environmental Impact Statement currenty being prepared by Aqua-Fact International
Services Ltd.
Your presence at this meeting would be greatly appreciated.

Yours sincerely,
__________________________
Dr. Caroline Roche

Responses to Invitation
Commissioner of Irish Lights

From:
r.mccabe@CIL.ie
Subject: Information meeting.
Date: 19 May 2005 09:17:48 IST
To:
caroline@aquafact.ie
Caroline,
Thank you for inviting me to attend the information meeting in Carna on 2nd June.
Unfortunately due to conflicting commitments it is unlikely that I will be able to attend.
I would appreciate if you could keep me advised of any issues relating to Aids to Navigation
marking or Safety of Navigation which arise at the meeting.
Regards
Robert Mc Cabe.

Captain Robert Mc Cabe.
Aids to Navigation Inspector.
Commissioners of Irish Lights.
16, Lower Pembroke Street,
Dublin 2.
Telephone 01 6321900.
Fax
01 6321946.

Department of Communications, Marine & Natural Resources

Department of Community, Rural and Gaeltacht Affairs

Department of Enterprise, Trade & Employment

Environmental Protection Agency

Galway Harbour Company

Irish Aviation Authority

Irish Coast Guard

Knock International Airport

Scudadive Ireland

From: Scubadive Ireland <nick@scubadiveireland.com>
Date: Tue, 24 May 2005 09:15:26 +0100
To: <info@aquafact.ie>
Subject: Attn: Caroline Roche
Caroline - thank you for the notification re the meeting in Carna June 2nd
next. Regrettably I will not be able to attend.
Nick Pfeiffer

Agenda
Panel
Mr. Joe Lee (FST)
Mr. Noel Lee (FST)
Mr. Paul McSweeney (FST)
Mr. Grattan Healy (FST)
Dr. Brendan O’Connor (Aqua-Fact)
Stiófan Creaven (Aqua-Fact)
Seosamh Ó Cuaig (Chairman)
Speakers
Seosamh Ó Cuaig (Introductions)
Joe Lee (Company Background)
Stiófan Creaven (Presentation)
Questions from the Audience

Pamphlet
Depending upon the selection of the
landing point, a new 38kV overhead
line would be initially required to
take the power to a new local 38kV
substation, where both would have to
be upgraded to 110kV in phase 2. An
overhead power line of the same
voltage would be constructed over
land to bring the generated electricity
from the substation to Camus. While
related, the latter would be a separate
project, to be undertaken by the
network operator or a contractor on
their behalf, and would be subject to
a separate planning process and EIS
as required.

Fuinneamh
Sceirde
Teoranta

Benefits
1.

Helping Ireland achieve its
Kyoto Protocol target.
2. Reduction of harmful
greenhouse gas emissions.
3. Provide energy security.
4. Reduce our dependance on
imported fuel.
5. Reduce electricity price
flucations already
associated with fossil fuels.
6. Contributing local authority
rates and State revenue.
7. Construction spin off for
area of €2m plus.
8. Approx 10 direct permanent
high-quality jobs.
9. Potentially larger spin-off in
local services - hotels,
B&B, boats, engineering,
professional etc.
10. Upgrade of local ESB
Network to 38kV.
11. Increased local tourism
activity.
12. Reef effect of foundations
for fisheries.

Fuinneamh Sceirde
Teoranta Conamara,
Leitir Mealláin,
Contae na Gaillimhe.
Phone: +353 (0)91 - 551365

SKERD ROCKS
OFFSHORE
WINDFARM

Fax: +353 (0)91 551221
Email: eolas@fst.ie
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Welcome to a
Sustainable
Future…

CLIMATE CHANGE
Most of Ireland’s energy is derived from
burning fossil fuels. About 98% of
Ireland’s final energy demand is produced
by burning coal, oil, peat and natural gas1.
There is a limited resource of these fossil
fuels, and they cannot be replenished once
their supplies have been exhausted. They
are also subject to price fluctuations. The
consumption of these non-renewable fuels
leads to the emission of greenhouse gases
and pollutants into the atmosphere. These
emissions are increasing global warming
and ultimately causing climate change.

Ireland is a signatory to the Kyoto
Protocol, which requires major reductions
in emissions of greenhouse gases over a
period from 2008 to 2012 and beyond2. A
failure to meet this target will result in
stiff fines from the EU for a breach of
targets.
The development of windfarms in Ireland
aids our effort in reducing greenhouse gas
emissions, supplies us with a renewable
energy source and affords us some energy
security. By not developing our
indigenous renewable energy resources,
we reduce price stability and our
industrial
competitiveness.
The
development of this wind-farm offers the
opportunity to make a significant
contribution to the successful achievement
of Ireland’s Kyoto target.

WIND ENERGY
Wind energy has been the world’s fastest growing energy
source over the last decade. Global wind power capacity
has expanded at an average cumulative rate of 32% over
the past 5 years alone3. The development of offshore
wind-farms is a relatively new industry to Ireland, and
only one has so far been developed; it is located in the
south-east, on the Arklow Bank, off the coast of Wicklow.

How does an offshore windfarm work?
Piles (1) are inserted into the seabed once a suitable place
for the wind farm is found. The top of the foundation is
painted a bright colour to make it visible to ships and has
an access platform to allow maintenance teams to dock.
Once the turbine is assembled, sensors on the turbine
detect the wind direction and turn the head, known as the
nacelle, to face into the wind, so that the blades can
collect the maximum amount of energy. The movement of
the wind over the aerodynamically shaped blades (2)
makes them rotate around a horizontal hub, which is
connected to a shaft inside the nacelle (3). This shaft, via a
gearbox, powers a generator to convert the energy into
electricity. Subsea cables (4) take the power to a
transformer (5), installed at sea for large windfarms, or
onshore for small ones. It converts the electricity to a
high voltage (38 or 110kV) before connecting to the grid
at a substation on land (6). Navigation lights are fitted to
the top of each turbine.

SKERD ROCKS
The Skerd Rocks (Na Sceirde), located off the
West coast of Ireland, are approximately 15km
southwest of Carna. They are in one of the best
locations in Europe as regards offshore wind
resources. They therefore provide one of the best
shallow near-shore environments for offshore
wind-farm development on the West coast and
thus in the whole of Ireland.
The proposed windfarm has a planned capacity
of 100MW, consisting of twenty 5MW turbines.
The area of the proposed site is c. 7.5 km2 and is
located within the foreshore license area
(outlined in red in accompanying map). The
windfarm will have a life span of at least 20
years. It is to be located in water no greater than
30m in depth and no less than 5km from the
coast. The development is foreseen to involve
two main construction phases, one of 25MW and
the other of 75MW. Construction will have two
aspects - onshore and offshore. Storage of the
equipment will either take place onboard ship, or
in an onshore site at Rossaveal. The offshore
construction phase will begin with the
installation of the foundations in the rock
seafloor. The turbine towers will be added to the
foundations followed by the attachment of the
nacelles and rotors to the top of the towers.
Cable will be laid down in order to transport the
generated power to a switching station on land
and then to an ESB substation for delivery to the
electricity network. There are a number of
options for the cable landing point, to the
northeast at 1)Mace, 2)Ard, 3)Russhenamanagh
or to the east at 4) Kilkieran.

Ag braith ar an áit a thagann an cablá i
dtír beidh cábla 38kV ag taistáil leis an
cumhacht a thabhairt go substáisiún
38kV nua. Bhéadh sé riachtanach iad a
áthrú go dtí 110kV ins an dara obair
togála. Teastóidh cáblá cumhacht nua
ar pholes gon cumhacht chéanna leis
an fuinneamh leictreachas a thabhairt
go dtí an substáisiún i gCamus. Cé go
bhfuil gaol idir iad seo, is scéim difrúil
iad agus theastódh measúnacht
tionchar timpeallachta agus phroiseas
pleanáitithe neamhspleách leis a obair
a chríochnú.

Fuinneamh
Sceirde
Teoranta

Buntáistí
1. Ag tabháirt cunamh dúinn ár
gcuspóir Kyoto a bhaint amach.
2. Islú gásanna tí gloine.
3. Fuinneamh sábháilte a chur ar
fáil.
4. Ní bhéadh orainn a bheith ag
braith comh láidir is atá ar earraí
íasachta.
5. Muid a chosaint ó árdú agus íslú
praghasanna atá ag baint le fossil
fuels.
6. Ag tabhairt airgead go rataí
comhairle áitiúil agus teacht
ísteach (airgead) don Stáit.
7. Teacht ísteach tógáil os coinn €2
miliún don limisteár.
8. Thart ar deich bpost caighdeán
árd lán aimsireach don limistéar.
9. Teacht ísteach as seirbhisí áitiúil
mar shampla óstán,B&B’s, báid
agus innealtóireacht.
10. Méadú don BSL áitiúil go 38kV.
11. Níos mó béim ar turasóireacht
áitiúil.
12. Beidh an obair bunúsacht togála
ar grinneal na farraige oiriúnach
do aínmhithe agus iasc bheaga.

Fuinneamh Sceirde
Teoranta Conamara,
Leitir Mealláin,
Contae na Gaillimhe.
Phone: +353 (0)91 - 551365

FEIRM
CUMHACHT
GAOITHE NA
SCEIRDE
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Fáilte go
Fuinneamh
Dúchasach don
saol atá
romhainn

ATHRÚ AERÁIDE
Tagann thart ar 98% de éileamh fuinneamh na
hÉireann ó a bheith ag dó achmhainní fuinneamh
neamh-inathnuaite mar shampla, móin, gual, gás
agus ola. Nuair a ídítear iad seo ní féidir iad a
athnuachan. Chomh maith le sin bíonn praghasanna
na habhair seo ag árdú agus ag íslú i gcónaí. Tagann
gásanna tí gloine agus truailliú mar thoradh ar a
bheith ag dó na h-abhair seo. Tarlaíonn téamh
domhanda mar gheall ar na gásanna seo agus de réir
a chéile athrú ar an aimsir no athrú aeráide.

Tá Éire mar shínithéoir don Kyoto Protocol, beidh
laghdú mór gásanna tí gloine ag taisteál idir na
blianta ó 2008-2012 agus blianta fada ina dhiaidh
sin. Muna bhfuil muid in ann é seo a dhéanamh
beidh fíneál trom curtha orainn ón gcomhphobail
Eorpach mar gheall nár éirí linn ár gcuspóirí a
bhaint amach.
Tugann forbairt feirmeanna gaoithe dúchasach
cúnamh dúinn ár gásanna tí gloine a laghdú agus
tugann sé achmhainn cumhacht inathnuaite dúinn.
Mar gheall ar sin ní bhéadh orainn a bheith ag braith
comh láidir is atá ar earraí íasachta agus bhéadh
laghdú ar costas atá ag baint le fossil fuels.
Tabharfach sé sin cúnamh éifeachtach do Éire ár
gcuspóir Kyoto a bhaint amach.

FUINNEAMH GAOITHE

NA SCEIRDE

Níl aon achmhainn cumhacht a d’fhás chomh tapaidh le
fuinneamh gaoithe le deich mbliana anúas. Thánaig
méadú 32% ar cumhacht fuinneamh gaoithe domhanda le
cúig bliain anúas. Is tionscal nua na feirmeanna gaoithe
amach ó gcósta na hÉireann agus níl ach ceann amháin go
dtí seo ar an gcósta thoir theas ar Bhruach Arklow, amach
ó Cill Mhantáin.

Tá na Sceirde suite thart ar 15km amach ó chósta
iarthair na hÉireann, thiar theas ó Charna. Is é seo
ceann de na háiteachaí is fearr san Eoraip don
cumhacht gaoithe. Mar sin cuireann said ar fáil
ceann de na h’áiteachaí amach ón gcaladh san
uisce íseal is fearr do feirmeanna gaoithe ar chósta
íarthar na hÉireann, agus mar sin ar fud na tíre.

Cén
chaoi
gaoithe?

Tá cumhacht 100MW pleanáilte don feirm agus
beidh sé sin déanta suas de fiche 5MW turbines.
Tá límistéar an suíomh seo 7.5km2 agus tá sé suite
sa limistéar cladaigh ceadaithe atá le feiceál ar an
mapa anseo thíos. Seasóidh an feirm gaoithe ar
feadh idir 20 agus 25 bliain. Tá sé le bheith suite
in uisce nach bhfuil níos mó na 30m domhain agus
níos lú ná 5km amach ón gcósta. Beidh an forbairt
seo roinnte ina dhá choda tógála – ceann amhain
25MW agus an ceann eile 75MW. Beidh an tógála
ar bun amach ón gcósta agus freisin gar don
chósta. Beidh an treallamh tógala dhá stóráil ar
bord loinge nó ar chéimh Ros an Mhíl. Beidh an
obair togála ag tosnú leis na piles a shámh i
ngrinneal na farraige. Beidh na túir curtha síos ar
na piles agus ina dhiadh sin beidh na nacelles agus
na heiteoigí curtha ar bharr na túir. Beidh cábla
leagtha síos leis an gcumacht a thabhairt go dtí
stáisíun ar an mórthír agus ansin go dtí stáisíun
ESB (BSL) agus as sin go dtí an grid naísiúnta. Tá
cúpla rogha don áit a thiocfas an cábla cumhacht i
dtír 1) thoir aduaigh ag Ceann Más, 2) Árd, 3)
Roisín na Mainiach agus 4) thoir ó Cill Chiaráin.

ina

oibríonn

feirm

Nuair atá áit óiriúnach fáighte don feirm gaoithe, shátear
piles (1) isteach i ngrinneal na farraige. Cuirtear árdán ar
mhullach na piles le cead a thabhairt le daoine teacht le
aire a thabhairt dóibh. Cuirtear péint féiceálach (cosúil le
dearg no buí) sa gcaoi go mbeidh na túr le feiceál ag trácht
farraige. Nuair atá an turbine curtha le chéile beidh
sensors ar an turbine in ann treo na gaoithe a fháil amach
agus cloigeann an tuirbín (nacelle) a chasadh in aghaidh
an gaoith sa gcaoi go mbeidh na heiteoigí in ann an
fuinneamh gaoithe a bhailiú. (2) Cuireann neart na gaoithe
na heiteoigí ag gluaiseacht agus casann said thart ar lár an
turbine. (3) Tugann an gluaiseacht timpeall seo cumhacht
do generator chun an fuinneamh meicniúl a aistriú go
fuinneamh leictreachas. (4) Tógann na cablaí fó thoinn an
cumhacht go transformer. (5) Bíonn sé seo tógfaí sa
bhfharraige le haghaidh feirmeanna gaoithe móra nó ar an
gcaladh le haighadh feirmeanna beaga. Aistríonn sé an
fuinneamh leictreachais go voltage árd (38 no 110kV)
roimh ceangail a dhéanamh leis an grid naísiunta ar an
mór thír (6). Bíonn soilsí loingseoireacht oiriúnach curtha
ar bharr na turbines.
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Executive Summary
This risk assessment addresses the navigational issues regarding the proposed Skerd
Rocks wind farm off the coast of Galway. The area is noted for its treacherous reefs and
severe weather. There is little commercial traffic using the North Sound in and out of the
port of Galway. The majority of traffic enters and leaves Galway Bay by the South
Sound. There is some fishing in the vicinity of the Skerd Rocks, but this is mostly line
fishing and potting. The high voltage cable from the transformer station to the shore will
cross the channel between Tonyeal Rocks and Saint Macdara’s Island. This waterway is
used by fishing boats and small craft using the Inner Passage to Roundstone. The
proposed location of the wind farm is well clear of the main shipping lanes and is
sheltered from passing traffic by the Skerd Rocks.
The risk of a commercial vessel under power colliding with any of the wind turbines is
extremely remote. The majority of the wind farm lies behind Skerd Rocks. A vessel
drifting “not under command”, due to loss of main engines or steering, could collide with
one of the wind turbines only if it broke down in such a position that the wind, current
and tide all set it through the gap between Mile Rocks and Skerd Rocks. This is very
unlikely. The most likely collision scenario is a fishing boat being set towards the shore
by gale force winds, while the crew were unaware of the extent of the set and drift.
Twice in the last 5 years fishing vessels have grounded on the Skerd Rocks. One vessel
was completely wrecked with 12 fatalities. The other was re-floated without major
damage or any loss of life. The risk of damage to the high voltage power cable by
anchors will be reduced by clear warnings on the charts and burying the cables where
possible.
Marine casualties inevitably bring with them a risk of pollution. The most likely scenario
for a collision by a powered commercial vessel is one of the clean oil tankers carrying
petrol and diesel to Galway port. These vessels carry about 3,000 tonnes of cargo, plus
about 40 tonnes of diesel fuel. Even in the event of a collision, it is unlikely that more
than one tank would be breached, as these vessels are mostly double hulled. The
maximum amount of petrol or diesel spilled would be about 200 tonnes. These light oils
either evaporate or can be cleaned up reasonably easily compared with say crude oil or
heavy fuel oil. The larger fishing boats operating out of ports such as Rossaveel only
carry about 30 tonnes of diesel fuel. Smaller craft may only have one or two tonnes of
diesel fuel on board.
Clear marking of the wind farm with appropriate aids to navigation, including the use of
an Automatic Identification System, plus warnings on charts and other nautical
publications, will reduce the risk of a collision. The provision of oil spill clean up
equipment and regular exercises in its use will mitigate against the risk of oil pollution.
Regular training with the Coastguard and rescue services, including the participation of
tugs from Foynes, will be useful for the control room staff. There are no significant
reasons why this wind farm should be a threat to shipping or other marine activities in the
area.

Aqua-fact International Services Ltd.
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Introduction
International Ship Consultants Limited was awarded this contract to carry out a
navigational risk assessment of the proposed Skerd Rocks Wind Farm in July 2005 by
Aqua-fact International Services Limited.
On the 11th August 2005, Mr. John Taylor, managing director of International Ship
Consultants Ltd. and Captain Nigel Hunt marine surveyor, visited Galway. The first
meeting was held at the offices of Aqua-fact Ltd. to discuss the project with Brendan
O’Connor and Caroline Roche. Later that morning a meeting was held with Captain
Brian Sheridan, the Harbour Master of Galway Harbour Company, to gain an overview
of shipping and navigational problems in the Galway Bay area. In the afternoon a
meeting was held with Captain John Donnelly, Harbour Master of Rossaveel, the nearest
harbour of any size to the proposed wind farm site. The discussions centred on the
shipping in the area and the types of fishing activity, with particular emphasis on the area
between Skerd Rocks and the mainland.
This report covers the navigational aspects of the proposed site, environmental
considerations, a traffic analysis, risk assessment of ship collision with wind turbines,
pollution, control measures and recommendations.

Aqua-fact International Services Ltd.
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An Overview of Offshore Wind Farms
The first offshore wind turbine was installed at Nogersund in Sweden in 1990. The first
Danish offshore wind farm was commissioned at Vindeby in 1991. The first wind farm
in UK waters was commissioned at Blyth in December 2000. The first wind farm in Irish
waters was the Arklow Bank development, which was commissioned in 2003.
The turbine towers are either fitted into holes drilled into the sea bed or attached to piled
foundations on the sea bed. Erosion protection is placed around the base of the tower to
prevent scouring. The lower part of the tower showing above sea level is painted a high
visibility colour. There is a landing platform to allow access to the tower by maintenance
technicians. The towers will be fitted with navigation lights to warn of their presence at
night and the lower part of each tower will be fitted with high visibility colour bands.
At the top of the tower, a head or nacelle is fitted. The nacelle can rotate horizontally and
it carries the three rotor blades. Sensors on the turbine detect the direction of the wind
and move the nacelle to face into the wind, so that the blades can collect the maximum
amount of energy. The movement of the wind over the aerodynamically shaped blades
makes them rotate around a horizontal hub, which is connected to a shaft inside the
nacelle. This shaft, via a gearbox (if present), powers a generator to convert the energy
into electricity. There may be a low voltage (LV) to 33kV transformer in each turbine. A
network of 33kV intra-turbine sub-sea cables may take the power to a single offshore 33110kV step-up transformer, which will convert the electricity to a higher voltage
(110kV). A 110kV cable(s) may connect the transformer to the shore. Alternatively,
33kV (or maybe 38kV) collection between the turbines, with similar cables going
onshore to an onshore 110kV transformer. The submarine cables can be secured to the
seabed if it is rocky, or buried in trenches if the seabed is soft.
The construction phase will involve a drill ship or jack up rig to prepare the foundations
for each turbine. The turbine towers will be 80m above sea level. A crane barge will be
used to install the turbine towers and attach the rotors. Each rotor blade will be 60 metres
long. Another vessel will lay the submarine power cables between the turbine towers and
the transformer station, plus the high voltage cable from the transformer station to the
shore. Other vessels including tugs and barges may be required at times to assist in the
construction works. Some diving will also be required during these operations.
It is usual to enforce an exclusion zone around the construction site and for non-routine
maintenance. The reasons for this are due to the complex nature of some of the
operations and the fact that there are often temporary seabed obstructions, as well as
mooring wires and cables for the various vessels. Diving operations require a large
safety zone too. An annual routine maintenance visit will be required.
Ideally, a control room will be located on shore in such a position that it has a view of the
wind farm. The control room should also have radar coverage of the turbines to maintain
a watch at night and in poor visibility. VHF radio telephone with both marine and air
bands should be provided. There should also be remote controls to cut off the power
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running through the submarine cables and to stop the rotor blades of individual turbines
or all the turbines. The control room should ideally be located near where the high
voltage cables come ashore.
Traffic Analysis
The Location
The site of the proposed wind farm is on the northern (landward) side of Skerd Rocks.
This is an outcrop of rocky islets and reefs lying between about 4 and 5 miles in a south
westerly direction from Mace Head in County Galway. Skerd Rocks lie on the north side
of the approaches to Galway Bay, roughly half way between Slyne Head lighthouse and
Eeragh lighthouse on Rock Island, the western-most of the Aran Islands. Skerd Rocks
and the adjacent waters are out side any port limits and compulsory pilotage areas. See
Figure 1.
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Figure 1 Slyne Head to The Aran Islands, showing the License Area shaded.
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The Aran Islands form a barrier across the entrance to Galway Bay. Most traffic to the
port of Galway comes from the south and enters the Bay via South Sound, to the south
east of the Aran Islands. North Sound, between the Aran Islands and the coast of County
Galway is used by traffic from the port of Galway heading north. From North Sound to
Slyne Head, the coast line of County Galway is very rugged, with numerous off-lying
reefs and rocky islands. There are some inshore passages, but these are narrow and
dangerous. The “Coast of Ireland” Pilot Book (NP 40 2003 Edition) emphasises that
local knowledge is required. Only shallow draft vessels such as fishing boats and a few
leisure craft venture in to these waters. There is a sectored light beacon on Deer Island 1
marking the passage between Tonyeal Rocks and Saint Macdara’s island and between
Skerd Rocks and Mile Rocks.
It is important that the wind turbines do not obstruct this aid to navigation. Another
sectored light at Inishnee Point marks the approach to Big Sound 2 and the small fishing
harbour of Roundstone. The principal visual aids to navigation for vessels entering or
leaving Galway Bay via the North Sound are the lighthouses at Slyne Head (with a range
of 19 nautical miles and a Racon) and Eeragh on Rock Island (with a range of 23 nautical
miles). As part of the proposed wind farm development, consideration should be given to
placing a robust light beacon on Skerdmore Rock as an additional hazard warning to
vessels navigating in this area.
The only port on this coast is Rossaveel, located at the eastern end of the North Sound,
some 15 miles east of Skerd Rocks. This is a fishing port, with a developing commercial
harbour. A ferry service to the Aran Islands also runs from here. The approaches are
straight forward and un-encumbered with shoals. There is a minimum depth of 8 metres
now in the approach channel. The Coastguard maintain an inshore lifeboat at Rossaveel.
There are also a couple of small quays designed mainly for fishing boats, such as at
Kilkieran. This coast is exposed to the full force of the prevailing weather from the
Atlantic. Vessels making the passage along this coast between Slyne Head and North
Sound are advised to keep well offshore, particularly in winds from the south westerly
quadrant.
Skerd Rocks will afford the proposed wind farm some shelter from the elements.
However it is still an exposed site (Figure 2). Some fishing takes place around the
proposed wind farm site, but only some line fishing and potting for crabs and lobsters
close in to the reefs. The local fishermen consider the Skerd Rocks as a dangerous area.
A Spanish owned and British registered fishing vessel was wrecked on the Skerd Rocks
in storm force winds in October 2000. Of the 13 persons on board, all but one were lost.
(See MAIB Report No. 41/2001)

1
2

Deer Island, known locally as Croaghnakeela.
Located at the mouth of Bertraghboy Bay.
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Figure 2 Doonguddle Rock in a storm. (Courtesy of the MAIB)

Local Traffic
Some 35 fishing vessels are based at Rossaveel. These include vessels up to 35 metres in
length. A number of smaller inshore craft are based at various jetties and quays along
this stretch of coast. There are no yacht havens or marinas on the west coast of Ireland
between Kilrush on the Shannon Estuary and Killybegs. There are visiting yacht
moorings at Clifden, Roundstone, Kilronan (Inishmore), Sruthan (Cashla Bay), Kilkieran,
Maumeen (Greatmans Bay) and Kiggaul (Kiggaul Bay, southeast of Lettermullan). The
sea state and weather conditions discourages many yachtsmen. There is very little coastal
traffic trading to or from the north for Galway port. Coastal vessels would not attempt to
use the inshore passages between the Skerd Rocks and the mainland. The main route will
take vessels transiting the North Sound on an east / west course through the middle of the
Sound and passing about 2 nautical miles off Skerdmore make the passage to / from
Slyne head on a north westerly/south easterly course. No prudent mariner would attempt
to pass inside the Skerd Rocks and face the tortuous passages therein to save a mile on
the overall passage at the most. Fishing vessels from the grounds on the continental shelf
will head east to pass through the North Sound if they are bound for Rossaveel. Vessels
on passage between Loop Head and Slyne Head will not enter this area. Large vessels
waiting for a berth at one of the terminals on the Shannon Estuary sometimes seek shelter
off Black Head in Galway Bay during bad weather. These vessels have to request
permission from the Galway harbour master and would only use the South Sound.
Natural Conditions
The seabed in the vicinity of the proposed wind farm is rock, with depths of between 18
and 33 metres, with a few shallower patches. The coast line is steep to, with the 100
metre depth contour running approximately south-south-easterly from Slyne Head. The
depths increase gradually to the edge of the continental shelf about 50 nautical miles off
shore from Slyne Head.
Aqua-fact International Services Ltd.
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This coastline is exposed to the prevailing westerly air stream for the Atlantic Ocean.
From the Admiralty Pilot Book (NP 40), the frequency of gales in this area averages 18
per annum based on 20 years of observations. The majority of gales occur in December,
January and February. Aqua-fact obtained wind data from the Meteorological Office
Belmullet monitoring station in Co. Mayo. This is the closest monitoring station to the
Skerd Rocks. The data consist of a series of maximum daily wind speeds and directions
recorded over a 20 year period extending from January 1980 to December 2000.
This is the minimum period of data records required to calculate a 50-year wind. The
wind data for each year were segregated into 30° sectors and a 50-year wind speed was
calculated for each direction category. Table 1 lists the 50-year wind speeds calculated
for each direction category.

Wind Direction
350 – 10

Category

50-year Wind Speed [m/s]

N

17.42
20 – 40
N – NE
19.81
50 – 70
E – NE
16.46
80 – 100
E
18.21
110 – 130
E – SE
20.92
140 – 160
S – SE
21.54
170 – 190
S
19.67
200 – 220
S – SW
24.15
230 – 250
W – SW
29.01
260 – 280
W
30.59
290 – 310
W – NW
28.30
320 – 330
N – NW
20.92
Table 1: 50-year wind speeds calculated for selected wind direction categories.
The worst scenario investigated by Aqua-fact using simulation models, was a one in 50year wind blowing from a westerly direction produces a wind speed of 30.59 m/s. (61
knots). These conditions result in a significant wave height of 18.0 m. The significant
height of the wave when it reached the wave monitoring station (located 1km South West
off Skerdmore) was found to be 15.2m. The maximum value of the significant deepwater
generated wave height in the general vicinity of Skerd Rocks was found to be 21.6m,
which occurred immediately north-west of Skerdmore.
It is evident from the wave climate analysis that the variations in local bathymetry in the
region of Skerd Rocks considerably affect the maximum value of the significant wave
height generated. In all simulations the value of the significant wave height is notably
less in the easterly regions of the Skerd Rocks, generally having a value of less than 10m.
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This is primarily due to energy dissipation (due to shoaling and wave breaking) as the
waves propagate through the rock cluster.
Fog in this area is rare. The Admiralty Pilot Book (NP40) reports 10 instances per
annum. The highest incidence of fog is in July with 2 days with fog per annum. Only on
3 occasions annually does fog affect arrivals and departures from the port of Galway. The
maximum tidal stream occurs at half tide. At springs at mid-flood the rate is 0.5
metres/second maximum and at mid-ebb it is 0.25 metres/second.
Review of Marine Activity Around Skerd Rocks
The location of the proposed wind farm is clear of all normal traffic routes. Small craft,
yachts and fishing boats tend to use the passage between Tonyeal Rocks and Saint
Macdara’s Island. This route lines up with the Inner Passage and is covered by one
sector of the light on Deer Island. It also has a leading mark when heading east, as shown
on BA Chart 2709. The passage between Tonyeal Rocks and Skerd Rocks has no leading
marks or clearing bearings. The passage is restricted at its eastern end by Fools Shoal,
which is not marked. The passage between Skerd Rocks and Mile Rocks is marked by a
sector of Deer Island light, but this route is primarily for vessels entering or leaving Big
Sound.
Some fishing activity does take place between Tonyeal Rocks and Skerd Rocks. This can
include pair trawling at certain times of the year. Line fishing and potting for crabs and
lobsters takes place closer to the reefs, but is generally carried out by small fishing boats.
Generally the fishermen keep well clear of Skerd Rocks as they consider the area
dangerous. Yachts and other pleasure craft tend to give the Skerd Rocks a wide berth due
to the extensive area of reefs, strong tidal streams and lack of visual aids to navigation.
Commercial vessels other than fishing boats have no reason to be anywhere between the
Skerd Rocks and the mainland. There is no advantage in hazarding even a small coastal
vessel in such confined waters, with many unmarked reefs, to save less than a mile on the
passage between Slyne Head and the North Sound.
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Skerd Rocks

Skerd Rocks

Figure 3 Two-dimensional contour plot of Skerd Rocks bathymetry, with the proposed
wind farm location indicated by the red box.
It can be seen that the proposed location of the wind farm will only have a limited
navigational impact on some fishing activity between Tonyeal Rocks and Skerd Rocks in
the long term. During the construction phase, there may be an exclusion zone around
part or all of the proposed development. The area is clear of any through traffic routes.
However, the only significant risk would be a vessel not under command drifting in a
west-south westerly wind through the passage between Mile Rocks and Skerd Rocks.
There is the opportunity to use the anchors in this case either to hold the vessel or at least
slow down its rate of drift until tug assistance can reach the casualty from the River
Shannon.
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Risk Assessment
A risk assessment is a process that examines all the hazards that an operation is subject to
and ranks them according to the sum of the consequence times the probability
(consequence times the frequency). The consequence of a hazard can often be reduced
by adopting safe working practices, guidance on procedures and operational check lists.
The probability or likelihood of a hazard occurring may be taken from historical records
of accidents that have occurred doing that particular operation, or carefully considered
assessments of the frequency of such an incident occurring. The consequences and
probabilities are given numerical values according to the weight that attaches to each
hazard.
Consequences for a particular hazard can be with regard to people, the
environment and property.
The sum or total risk factor is then ranked against a matrix. The higher numbers (above
15 in this case) in the matrix are considered “Intolerable”. That means that the risk is
unacceptable. The action should stop immediately and not be restarted until positive
action has been taken to reduce the consequence and/or the probability. A further risk
assessment will then be required to confirm that the risk is no longer intolerable, before
the operation is permitted to continue. A lower risk factor may be acceptable, but still
needs careful consideration to ensure that everything has been done to reduce the
consequences and probabilities. These risk factors lie in the middle region of the matrix
and in this case are ranked from 6 to 14. Hazards with risk factors within these bands are
termed “Consider additional measures”. Those hazards with risk factors below 6 are
“Tolerable”, but should still be managed for continuous improvement.
The concept is to reduce the risk factor for every hazard to “As Low As Reasonably
Practicable” (ALARP). This means that additional practical measures and procedures
with sensible budget limits should be “considered”. In the ideal world, all risks should be
tolerable, but by the nature of marine operations this is not possible. Those responsible
for the operation of shipping and the regulatory authorities regularly review the hazards,
particularly those with the highest risk factors, and discuss how each hazard can be
reduced to its ALARP risk factor. Hazards with risk factors up to 14 may be ALARP, but
those higher than the Tolerable range (ie. more than 5) should be “Considered” for
additional risk control measures that are cost effective.
The Probability of an incident occurring can be determined from historical records of
similar events. In this case incidents occurring between Slyne Head and the North Sound
are of particular importance. Three incidents are known to have occurred in this area
since January 2000. Two incidents involved fishing boats of about 32 metres in length,
both of which struck the Skerd Rocks. One was a total loss resulting in 12 fatalities and
the second managed to re-float without serious damage or loss of life. The third incident
occurred to a small partially completed fishing boat that was lost off Mweenish Island
resulting in 4 fatalities. All three incidents occurred in bad weather. In some cases there
may not be any records of relevant incidents, either from a failure in the past to record
such details, or that there may not have been any incidents. In this case, expert
judgement must be used to determine the most appropriate probabilities.
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Risk Assessment Definitions

Consequences to People
0 = None
1 = Minor
2 = Moderate
3 = Major
4 = Severe
5 = Catastrophic

Cuts and bruises, treatment given on site
Broken bone or similar requiring medical attention
Several people injured, or one with multiple injuries, one death
Several people with multiple injuries, &/or several deaths
Multiple deaths (Loss of entire crew).

Consequences to the Environment
0 = None
1 = Minor
2 = Moderate
3 = Major
4 = Severe
5 = Catastrophic

Easily cleaned up with on site equipment (Tier 1)
Clean up may require outside assistance (Tier 2)
Assistance required from port &/or local authority (Tier 2)
Major incident, county emergency plan will be activated (Tier 3)
National emergency plan will be activated. (Tier 3)

Consequences to Property
0 = None
1 = Minor
2 = Moderate
3 = Major
4 = Severe
5 = Catastrophic

Easily repaired on site
Repairs may need outside assistance
Contractors required to carry out repairs
Major engineering works, dry dock or shipyard required to carry out
repairs
Loss of asset or vessel.

Probabilities
0 = None
1 = Extremely remote
2 = Remote
3 = Probable
4 = Frequent
5 = Very frequent

1 in 100 years
1 in 10 years
1 in 5 years
1 a year
1 a month or more often.
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Table 2 Risk Matrix Table
Probability →

0 none

1.extremely
remote

2 remote

3 probable

4 frequent

5 very
frequent

Consequence
↓
0 none

0

0

0

0

0

0

1 minor

0

1

2

3

4

5

2 moderate

0

2

4

6

8

10

3 major

0

3

6

9

12

15

4 severe

0

4

8

12

16

20

5
catastrophic

0

5

10

15

20

25

Risk = Consequence times Probability
Risk factors 1 to 5 (Green) are “Tolerable”
Risk factors 6 to 14 (Yellow) are “Consider”
Risk factors of 15 (Red) and more are “Intolerable”.

Assessment of the Risk of a Ship Collision with a Wind Turbine
The proposed location of the wind turbines on the inshore side of the Skerd Rocks is not
on any regular shipping route. Small craft from the North Sound bound for Roundstone
use the Inner Passage, especially in rough weather as it is more sheltered. There is some
fishing activity in the area, but close to the proposed wind farm site, this is mainly potting
for crabs and lobsters. There is very little probability of an ocean going commercial
vessel using this Inner Passage. The most vulnerable point is the transformer station. If
this is put out of action by a collision, the whole wind farm will have to shut down until it
is repaired. However, the proposed position of the transformer station is sheltered from
collision by the other wind turbines and Tonyeal Rocks.
Only a small proportion (an average of 10% or 4 ships per month) of the traffic to/from
the port of Galway head to/from the north. Those vessels that do use this route tend to
keep well off shore because of the dangerous nature of the rocky islands and reefs. With
the prevailing winds from the south west or west, this is a lee shore. Prudent mariners
will give this coast line a wide berth. There are powerful light houses at Slyne Head and
Eeragh. Most commercial vessels, as well as fishing boats and pleasure craft, are now
fitted with the Global Positioning System (GPS) which relies on a number of satellites in
orbit around the earth. This navigation system is not dependant on the weather.
Navigational positions with accuracy down to 50 metres or less are continuously
available day or night. The only constraints on the use of GPS are failure of the aerial
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and its connections to the display unit or failure of the power supply. The likelihood of
the GPS being switched off by the Americans, who operate the system, is extremely
remote. There is no reason for any vessel fitted with GPS not knowing exactly where it
is, plus its course and speed over the ground.
Many vessels are now fitted with some type of electronic charting system. The display is
linked to the GPS, and the radar in some systems, to give a display of the vessel, her
intended course, plus the option of displaying a vector representing the course and speed
made good, on top of an electronic display of the chart for that area. Depending on the
type and scale of electronic charts in use, the coverage of the area and the optional
settings available and selected, a very clear presentation of the vessel and her
surroundings is displayed. This further helps the officers in charge of the navigational
watch on a vessel to appreciate the vessel’s location and direction of movement.
All commercial vessels are required to be fitted with radar. This gives a continuous
picture of any land within the selected range, plus any other vessels. The picture can be
down graded close to the ship in bad weather. Sea and rain clutter controls are fitted to
minimize this problem. The rocky shores of this coast will show up well on all marine
radars. Slyne Head Lighthouse is also fitted with a radar beacon (RACON) to assist in
its identification. The Racon shows as a Morse Code character, “T” ( - a single dash) in
this case, on the radar screen of any vessel with the lighthouse within the radar range in
use. This is a continuous all weather facility available for both 3 and 10 centimeter
wavelength radars.
Wind turbines can produce spurious echoes (secondary radar returns) on the radar
display. This radar interference is a product of the vessel being close to the wind turbines
(usually less than 2 miles) and the presence of masts, cranes, derricks, etc. on board the
vessel, which lie in the radar beam from the scanner. In clear visibility this radar
interference can easily be recognized by visually checking in the direction of the false
echoes. This should be normal navigational practice. In poor visibility this can be more
difficult to achieve. However, reference to the chart and checking the ship’s position,
heading and speed should resolve the problem. The presence of a number of wind
turbines marked on the chart nearby should be a clue to solving the problem. Some wind
farms are marked with Automatic Identification System beacons (AIS) in accordance
with IALA Recommendation A - 126. This is an electronic marking and identification
system which is now fitted to all commercial vessels over 300 tonnes (but not necessarily
fishing vessels) and some aids to navigation. AIS enables the mariner and others to
determine the identity and other information about vessels and aids to navigation in the
area.
With these navigation devices on board most vessels, plus the visual aids to navigation
such as the two main lighthouses at Slyne Head and Eeragh, there is no reason for
shipping sailing between Slyne Head and the North Sound not being fully aware of their
position at all times. The conditions here are unsuitable for the use of floating aids to
navigation, such as buoys.
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The hazards
1. The European Union sponsored “Safeship” project indicated that a 120 MW wind
farm located in 20 metres of water near a busy shipping lane had a probability of
collision with a wind turbine by a powered vessel of 1 in 182 years. The risk of
collision of a commercial vessel on passage with a wind turbine in the proposed
Skerd Rocks wind farm is extremely remote (ie. 1 in 100 years). The worst case
scenario is a crude oil tanker of say Panamax size (~60,000 tonnes deadweight)
colliding with one of the outer turbines to the north and west of Doolick Rock.
The possibility of a Very Large Crude Carrier (VLCC) coming this close inshore
in these waters is inconceivable. The situation might be a vessel seeking shelter
in Galway Bay off Black Head while waiting for a berth on the Shannon Estuary
and becoming disorientated or failing to appreciate the set and drift towards the
Wind Farm. However, even if the vessel missed the wind turbines, it is almost
certainly going to run aground on the numerous shoals and reefs between the
wind farm and the coast. Ships of this size are unlikely to have the large scale
chart (BA2709 “Roundstone and Approaches”) on board, so they will not have
sufficient navigational information to navigate these confined waters. The
consequences to people in the event of such a collision would be major, to the
environment and to property would be severe. From the risk table above, Table 2,
it can be seen that these hazards are all within the tolerable (green) range of the
table. The majority of these vessels are now double hulled. Those that are not
double hulled are being phased out. The probability of a collision with a wind
turbine puncturing the outer and inner hulls of the cargo tanks is extremely
remote. In this event the amount of oil spilled could be in the region of 50 tonnes.
The type of oil will be either crude or heavy fuel oil. The ship’s bunker tanks
could also have up to 1,000 tonnes of fuel oil. The “Safeship” project report
indicates that it is more likely that in the event of a high energy collision between
a powered ship and a wind turbine tower, the turbine tower will be snapped off at
or below seabed level. This will minimise the damage to the ship and is very
unlikely to breach the inner hull.
2. The most likely scenario is a white oil tanker bound for Galway port of about
3,500 tonnes deadweight using diesel oil as fuel, colliding with one of the outer
wind turbines to the north and west of Doolick Rock in strong west-southwesterly to west-north-westerly gale force winds. The probability is extremely
remote (ie. 1 in 100 years). The consequences to people would be severe, the
consequences to the environment would be major and to property would be
severe. From the risk table above, Table 2, it can be seen that these hazards are
all within the tolerable (green) range of the table. On average 24 tankers of this
size call at Galway each month. Only about 10% of these use the North Sound.
These small tankers are nearly all double hulled. They carry petrol and diesel to
Galway. The tanks are relatively small, often with a capacity of less than 200
tonnes. The maximum amount of diesel oil or petrol spilled in the unlikely event
of a cargo tank being breached is about 200 tonnes. These white oils tend to

Aqua-fact International Services Ltd.

Page 19 of 38

Commercial in Confidence

International Ship Consultants Ltd.

September 2005

Navigational Risk Assessment (Skerd Rocks Wind Farm)
evaporate when spilled and can be cleaned up fairly easily compared with crude
or heavy fuel oil.
There is a slight risk of a commercial vessel suffering some mechanical failure, such as
loss of main engine power or rudder failure, drifting on to the wind farm in the prevailing
south westerly winds. A vessel in this condition is termed “not under command”.
However, the ship’s anchors could be used to slow the rate of drift or stop the vessel
altogether. Any mechanical failure to a commercial vessel with the possibility of drifting
on to a rocky lee shore must result in the ship alerting the coastguard and summoning
help from tugs. There are three seagoing tugs based at Foynes on the Shannon Estuary.
One of these tugs, the “Celtic Isle” has a bollard pull of 55 tonnes and a speed of 11
knots. The other two tugs, the “Celtic Rebel” and the “Celtic Banner”, each have a
bollard pull of 45 tonnes and a speed of 13 knots. However, it would take them about 7
hours to reach the Skerd Rocks area from Foynes. There are no suitable tugs for salvage
work in the port of Galway. Only those turbines located to the north and west of Doolick
Rock (No.s 1, 4, 17 and 20 in particular) are at risk of being hit by a drifting vessel. It is
just possible that a vessel drifting on a strong wind from a direction between west-southwesterly and west-north-westerly could drift between Mile Rocks and Skerd Rocks from
the open sea. However, it would require an astonishing combination of factors.
3. The European Union sponsored “Safeship” project indicated that a 120 MW wind
farm located in 20 metres of water near a busy shipping lane had a probability of
collision with a wind turbine by a drifting vessel of 1 in 12 years. However, the
probability of a vessel breaking down in such a position and with exactly the right
conditions of wind, tide and current that it would drift between Mile Rocks and
Skerd Rocks is very unlikely. Also there is very little commercial traffic in this
area. The risk of collision of a commercial vessel not under command with a
wind turbine in the proposed Skerd Rocks wind farm is extremely remote (ie. 1 in
100 years). The worst case scenario is a crude oil tanker of say Panamax size
(~60,000 tonnes deadweight) colliding with one of the outer turbines to the north
and west of Doolick Rock after drifting between Mile Rocks and Skerd Rocks in
strong west-south-westerly to west-north-westerly gale force winds. The
consequences to people, the environment and property in the event of such a
collision would be severe. From the risk table above, Table 2, it can be seen that
these hazards are all within the tolerable (green) range of the table. This would be
a low energy collision with less chance of damage to both the ship and the turbine
tower. The extent of the damage would depend on the weather conditions. It is
very unlikely that any cargo tanks would be breached in a double hulled vessel.
Pollution will not be extensive, if any.
4. The most likely scenario is a white oil tanker not under command, bound for
Galway port of about 3,500 tonnes deadweight using diesel oil as fuel, colliding
with one of the outer wind turbines to the north and west of Doolick Rock in
strong west-south-westerly to west-north-westerly gale force winds. The
probability is extremely remote (ie. 1 in 100 years). The consequences to people
would be severe, the consequences to the environment would be major and to
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property would be severe. From the risk table above, Table 2, it can be seen that
these hazards are all within the tolerable (green) range of the table. This will be a
low energy, which probably will not breach any cargo tanks. Pollution will not be
extensive, if any.
Fishing vessels up to 35 metres in length do operate in this area. The larger vessels are
mainly on passage to Rossaveel or Roundstone. Some pair trawling takes place with
medium sized boats. Small craft tend to work cab and lobster pots closer in to the reefs
and islets. The loss of the “Arosa” in October 2000 must be considered. This British
registered Spanish owned 32 metre long fishing vessel of 248 gross tonnes ran aground
on Doonguddle Rock in gale force winds at night. Of the 13 persons on board, only one
survived. The British Marine Accident Investigation Branch (MAIB) reported on the
incident in December 2001 (Report number 41/2001).
The only survivor was a seaman who was in his cabin at the time of the grounding, so the
exact details of the cause are not known. However, from the automatic 2 hourly position
reports transmitted by the vessel, the track was reconstructed. She was running into
Galway Bay via the North Sound to seek shelter from the bad weather. Her course had
been adjusted to ease the motion of the vessel in the heavy seas. The course took her
almost directly towards Mile Rocks. She must have altered course to starboard about an
hour before grounding, putting the wind and seas on the beam. This increased the drift to
port towards the reefs and islets of Skerd Rocks. The vessel passed close to Skerdmore
Island and grounded on Doonguddle Rock. A distress message from the stricken vessel
was received by Valentia Coastguard radio, who alerted other vessels in the area and
tasked the Shannon rescue helicopter and the Aran Islands lifeboat to proceed to the
scene. It was not possible to determine the cause of the accident as the two persons with
knowledge of the navigation, the skipper and the mate, both lost their lives.
A similar incident occurred about one year later when another Spanish fishing vessel ran
aground on Doonguddle Rock. This vessel was more fortunate and re-floated on the next
tide without assistance.
5. The probability of a fishing vessel up to 35 metres in length colliding with a wind
turbine is remote, (ie. 1 in 10 years). The reasons would be due to navigational
errors such as loss of situational awareness, or failure to appreciate the set and
drift in strong beam winds, fatigue and failure to keep a proper lookout. The
consequences would be less damaging to the environment (these vessels only use
diesel oil as fuel) and to property. The impact of a fishing vessel of say 250 gross
tonnes on a wind turbine tower is significantly less than that of a 60,000 tonne
ship. The consequences of such a collision to people would be severe.
Consequences to the environment would be moderate and the consequences to
property would be major. From the risk table above, Table 2, it can be seen that 2
these hazards are in the “consider” (yellow) range of the table. This means that
with regard to people and property, reasonable additional measures to reduce the
risk further should be considered. The objective is to reduce the risks to ALARP.
With respect to the environment, this risk is within the tolerable range. This type
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of vessel will only carry about 20 tonnes of diesel fuel. Very little fuel would be
spilled in the event of a collision, unless the vessel was lost.
6. The probability of a fishing boat under 35 metres in length suffering a mechanical
failure, and becoming not under command, then drifting on to a wind turbine in a
strong west-south-westerly to west-north-westerly wind is also remote (ie. 1 in 10
years). Consequences to people and property would be major and to the
environment would be moderate. From the risk table above, Table 2, it can be
seen that these 2 hazards are in the “consider” (yellow) range of the table. This
means that with regard to people and property, reasonable additional measures to
reduce the risk further should be considered. The objective is to reduce the risks
to ALARP. With respect to the environment, this risk is within the tolerable
range.
7. The probability of a small fishing boat under 15 metres in length or a yacht under
15 metres in length colliding with a wind turbine is remote (ie. 1 in 10 years).
Small fishing boats will be working in the waters close to the Skerd Rocks and
therefore will be close to the turbines. Similarly yachts and other private craft
may sail through the wind farm as a sight-seeing exercise. It should be noted that
a safety / exclusion zone may be in force around each turbine tower. The
consequences of such a collision to people could be major. The consequences to
the environment and property would be moderate. From the risk table above,
Table 2, it can be seen that the hazard to people is in the “consider” (yellow)
range of the table. This means that with regard to people, reasonable additional
measures to reduce the risk further should be considered. The objective is to
reduce the risks to ALARP. With respect to the environment and property this
risk is within the tolerable range. These vessels only carry about 1 or 2 tonnes of
diesel fuel at the most. Very little of this would be spilled in the event of a
collision, unless the boat was lost.
Assessment of the Risk of Damage to Sub-Sea Cables
There is a risk of damage to sub-sea electric cables by vessels anchoring or engaged in
certain fishing activities. Looking first at the network of cables linking the wind turbines
to the transformer station, these are at risk mainly from fishing activities. It is unlikely
that commercial vessels would anchor within the limits of the wind farm. Bottom
trawling and dredging for scallops or oysters can damage electric cables that are not
buried. There may not be sufficient water space between the turbine towers for pair
trawling. There have been reports of fishing vessels in United Kingdom waters snagging
their gear on the erosion protection around the base of wind turbine towers. Anchors for
crab and lobster pots will have to be kept clear of these cables if they are not buried. Line
fishing will not affect the cables.
The high voltage cable from the transformer station to the shore is more at risk from
being damaged by an anchor, particularly if it is not buried, as it will cross the passage
between Tonyeal Rocks and Saint Macdara’s Island. It will be important that this cable
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route is clearly marked on the charts and Notices to Mariners published in ample time
warning of the presence of the high voltage cable. Of the three cable routes proposed, the
route from the transformer station to Mace Head is the shortest. It will have to be laid
around the various shoals and not over the top of them. However, it will be easier and
cheaper to lay, as the vessel laying the cable has mostly open water to work in. The other
2 routes are longer and both involve several miles of narrow, shallow and rocky waters.
These confined waters are much more difficult, and therefore more expensive, to lay
submarine cables. All three routes are mostly over rocky seabed. It may be difficult to
bury the cable, although this will be required where it comes ashore. Where it cannot be
buried, the cable will be secured to the seabed.
The proposed wind farm site and cables routes are in rocky waters. This is not an area
recommended for anchoring vessels. Anchors can drag or get jammed in a rocky sea bed,
so mariners prefer not to anchor in such areas. Recommended anchorages are marked on
charts with appropriate symbols. Prohibited anchoring areas are also clearly marked on
the charts. Both are described in the Pilot Books.
8. The risk of the cables linking the proposed wind turbines to the transformer
station being damaged by an anchor or fishing activities is extremely remote (ie. 1
in 100 years). The consequences to people and property could be major and to the
environment it is minor. From the risk table above, Table 2, it can be seen that
these hazards are all within the tolerable (green) range of the table.
9. The risk of damage to the high voltage cable (not buried) from the proposed
transformer to the shore, by an anchor or fishing activity is remote (ie. 1 in 10
years). The consequences to people and property would be major and to the
environment minor. From the risk table above, Table 2, it can be seen that the
hazard to people and property is in the “consider” (yellow) range of the table.
This means that with regard to people and property, reasonable additional
measures to reduce the risk further should be considered. The objective is to
reduce the risks to ALARP. With respect to the environment this risk is within
the tolerable range.
10. The risk of the damage to the high voltage cable if it is buried from the proposed
transformer station to the shore, by an anchor or fishing activity is extremely
remote (ie. 1 in 100 years). The consequences to people and property would be
major and to the environment minor. From the risk table above, Table 2, it can be
seen that these hazards are all within the tolerable (green) range of the table.
It should be noted that none of the above 10 hazards are “Intolerable”. In fact the highest
score in the risk table, Table 2, is 8 for the consequence to people in example No. 5. This
is the case of a fishing vessel up to 35 metres in length colliding with a wind turbine
tower. This is still well within lower half of the “consider additional measures” (yellow)
section of the risk matrix. It may be ALARP, but consideration must be given to
reasonable additional measures to control the risk, either by reducing the probability and /
or reducing the consequences.
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Control Measures
What measures can be put in place to reduce the risk to shipping posed by a wind farm on
Skerd Rocks? Wind farms are clearly marked on navigational charts, often with warning
notes advising on safety / exclusion zones. This information is repeated in the Pilot
Books. Wind turbine towers have to be marked to make them clearly visible to both
mariners and aviators. The control station must maintain a diligent watch over the waters
around the wind farm and advise the Coastguard immediately of any vessel apparently
approaching the wind farm on a collision course. The control station can also shut down
wind turbines, either individually or the entire field, in the event of a casualty occurring
within the wind farm. Exercises must be held twice annually with the Coastguard and
other emergency services to practice the response to various emergency scenarios.
Promulgating information well in advance of the start up date for the construction of the
wind farm is very important. The location of each turbine and the routes of all cables,
together with information regarding any exclusion / safety zones must be widely
circulated to all interested parties. It is usual to publish a Preliminary Marine Notice
complete with a chartlet showing the details well in advance of the commencement of
construction works. A further Marine Notice will be published shortly before
construction work starts to confirm the details. On completion of construction, or if
circumstances change, a further Marine Notice will be published to confirm details of the
navigation and other warning lights, plus changes to the exclusion or safety zones.
Where appropriate, these notices can be broadcast by the coast radio stations, such as
Valentia. Where cables are to be laid, information sheets and chartlets showing the exact
location of the cable are distributed to fishermen, local harbour authorities, local shipping
companies, yachting organisations and clubs, as well as the national marine safety agency
and hydrographic office.
The marking of individual wind turbines and the proposed wind farm as a whole depends
on the requirements of IALA, the Commissioners of Irish Lights (CIL) and the Irish
Aviation Authority (IAA). The IALA Recommendation O – 117 Second Edition of
December 2004, “The Marking of Offshore Wind Farms”, defines the international
minimum standard.
The CIL have contributed to the IAA Operations Advisory
Memorandum OAM 09/02 “Offshore Wind Farm Conspicuity Requirements – Advisory
Material for the Protection of Air Navigation Safety”, regarding their additional
requirements for the aids to navigation to be used to mark wind farms and individual
wind turbine towers. This OAM is reproduced at Annex 3
In considering marking the wind farm, it would be prudent to assess the importance of
keeping passing traffic well off shore of the Skerd Rocks. There have been 2 groundings
on Doonguddle Rocks in the last 5 years, one which resulted in 12 fatalities. Skerdmore
is the largest of the islets that comprise Skerd Rocks. It is in an exposed location and any
lighted beacon placed on this islet would have to be of a very robust design. There may
be some merit in considering a more powerful light on one of the outer wind turbine
towers, such as numbers 1 or 4. Also the provision of an Automatic Identification System
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(AIS) beacon on one of these two towers would enhance the “visibility” of the entire
wind farm and surrounding reefs. This would provide an all weather identification for
the wind farm.
IALA Recommendation A 126 “Use of AIS as an Aid to Navigation”, Section 8 “AIS on
Offshore Structures”, specifically advises that AIS Message Number 21 can be used as a
report of the Aid to Navigation and Message Number 8 can be used as well to broadcast
the area to be avoided. Additional information can be added to the Message Number 21
to advise on local weather and tidal information, etc. The AIS base station can be located
at the wind farm control room and the “synthetic” AIS signal will be transmitted from the
most exposed wind turbine tower (either no. 1 or 4). A Racon could also be used to mark
the site for the benefit of those smaller craft not yet required to carry an AIS transceiver.
The Morse character of any Racon used must be different from that used at Slyne Head
lighthouse.
Should the worst happen and a vessel collided with a wind turbine, suitable response
measures must be in place. In the section of this report dealing with the “Assessment of
the Risk of a Ship Collision with a Wind Turbine”, hazards 3 and 4, the availability of the
tugs at Foynes was discussed. These vessels are available for salvage duties and also
carry some oil spill control and cleanup materials on board. Additional supplies of oil
spill control equipment should be stock piled at Rossaveel for use in an emergency. The
Irish Coastguard have a permanent presence at Rossaveel and they may be the correct
organisation to store and control such equipment. Training exercises must be held on a
regular basis. A “Tier 2” oil spill control contractor must be appointed to be on standby
in case of a major spill. It should be noted that the volumes of oil spilled from collisions
between different ship types and wind turbine towers given in the “Safeship” project
report (See Annex 4) is significantly less than the suggested figures in this report.
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Recommendations
1. The proposed Skerd Rocks wind farm must be marked with appropriate aids to
navigation in accordance with the requirements of the CIL and IAA.
2. The use of an AIS beacon to mark the wind farm is essential.
3. The use of a Racon (Radar beacon) is recommended.
4.

A robust light beacon on Skerdmore islet, or a more powerful light beacon than
actually required (say a 10 mile range light) on one of the most westerly wind
turbines should be considered.

5. An exclusion zone may be necessary during the construction of the wind farm and
during non-routine maintenance.
6. A safety zone (say 50 metres) should be considered around each wind turbine
tower once the field is commissioned.
7. Radar coverage of the wind farm and out to seaward at least 12 nautical miles to
be monitored continuously at the wind farm control room.
8. VHF radio with both marine and air bands to be provided at the wind farm control
room.
9. Adequate advance warning of the proposed development and any exclusion
and/or safety zones must be widely circulated by both Marine Notices and
information sheets and chartlets. It is essential that all those engaged in fishing
and boating activity in the Skerd Rocks area are made fully aware of exactly what
is proposed.
10. The positions of the wind turbine towers, transformer station and high voltage
cables must be clearly marked on all navigational charts (including electronic
charts) of the area. This information must also be reproduced in the appropriate
Pilot Books and Cruising Guides for yachtsmen.
11. Provision of oil spill cleanup and recovery equipment to be based at Rossaveel.
Suitable locally based craft to assist in any clean up operation should be identified
and arrangements made with the owners/skippers.
12. Appointment of a “Tier 2” oil spill control contractor to assist in the event of a
collision resulting in an oil spill in excess of what can be cleaned up with local
manpower and equipment.
13. Regular oil spill clean up exercises to be held.
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14. Regular search and rescue exercise to be held with the Coastguard and rescue
services to include emergency shutdown of the wind turbines.
15. Salvage arrangements to be agreed with Irish Mainport Holdings Limited
regarding the use of their tugs based in Foynes in an emergency.
16. The high voltage cable route from the proposed transformer station to a landing
adjacent to Mace Head, avoiding the shoals and islets, will be easier to lay and
therefore will be cheaper than the other 2 alternatives.
17. The risk of damage to the high voltage cable is reduced if it is buried.
18. Control room staff must be formally qualified in radar, AIS and VHF radio
techniques.
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Conclusions
The proposed wind farm development at Skerd Rocks is well clear of all commercial
shipping lanes. The risk of collision between a commercial vessel and a wind turbine
tower is extremely remote. If such a collision did occur with a coastal tanker bound for
Galway port with cargo of diesel or petrol, the chances of a cargo tank being broached
are extremely remote. The most likely collision scenario is a fishing vessel in bad
weather. These vessels are small and only carry limited quantities of diesel fuel. There is
a risk of damage to the fishing boat, but pollution is unlikely. With proper use of aids to
navigation, including the use of AIS and radar coverage, the risk of collision is minimal.
The wind farm may improve the safety of navigation in this area.
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Annex 1 Abbreviations

AIS
ALARP
BA
CIL
GPS
IAA
IALA
kV
MAIB
OAM
VHF

Automatic Identification System
As Low As Reasonably Possible
British Admiralty
Commissioners of Irish Lights
Global Positioning System
Irish Aviation Authority
International Association of Lighthouse Authorities
Kilo Volts
(UK) Marine Accident Investigation Branch
Operations Advisory Memorandum
Very High Frequency (radio)
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Annex 3 OAM 09/02
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Annex 4 Safeship Project Summary
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Executive Summary
1. Among the major objectives of Irish economic policy are sustainable economic
growth and wealth creation, regional balance, a high level of employment, social
inclusion and protection of the human and natural environment. These often
conflict and only a limited number of wealth creating activities actively promote
the other objectives. The wind energy sector is one such activity.
2. This report provides an assessment of the socioeconomic impact of constructing a
100MW offshore windfarm off the coast of West Galway. Currently, wind
generation capacity in Ireland amounts to about 592MW, but the only offshore
facility is the 25MW operation at Arklow Banks. This is well below projections.
While onshore wind is already one of the cheapest electricity sources on the Irish
market, offshore wind is a long way from being competitive and requires
regulated power purchasing agreements (PPAs).
3. It is proposed that the total investment in 100MW will proceed in a single phase
with construction taking place in 2009. Production is assumed to begin in the
year following construction. However, construction will only proceed when an
adequate feed-in tariff is available to make the project commercially viable and
when sufficient connection capacity is in place.
4. The underlying drivers for the development of wind generated electricity are
concerns regarding the future sustainability of the supply of fossil fuels and the
impact of this on prices, the environmental impact of maintaining the current use
levels of fossil fuels and risks regarding the security of supply for a country such
as Ireland that imports 90% of its energy requirements. With the appropriate
infrastructure, Ireland would be a very competitive location for wind power
generation and it is likely that wind generation will be commercially competitive
by early in the next decade. Ireland has recently moved towards a feed-in tariff
support system. However, effective participation in the SEM will require that
Ireland has adequate interconnection.
5. The Stern Report on Climate Change provides a comprehensive review of the
economic costs of global warming and the policies that are required to address
this issue. Despite the extent of the problem that is faced, the review is ultimately
optimistic. It concludes that there will be large costs for economies if the current
trend is allowed to persist but that it is not too late to address the problem at much
lower cost provided action is taken in the next decade or so. The worst impacts of
global warming can be avoided if CO2 equivalent emissions can be cut by 25%
from current levels by 2050. The costs of stabilising CO2 levels in the atmosphere
would be only 1% of GDP each year, or lower, if action is undertaken in the short
term but if concerted action is not undertaken then the cost of climate change will
be up to 20% of GDP.
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6. The hinterland of the proposed investment in West Galway is largely rural with no
strong towns. The local economy is weak and has largely not benefited from the
wider economic boom. Manual occupations remain important and educational
attainment levels are low. The data indicate that traditional industry remains
important and knowledge industries are not as important as for the economy as a
whole. This type of economy would benefit from demand for manufacturing and
construction associated with the proposed investment although only part of the
demand could be met locally.
7. Tourism in the area is concentrated on touring with scenic and cultural attractions,
in addition to Galway City. Carrying capacity is relatively low outside the city
and could be vulnerable to inappropriate onshore development. Tourism
infrastructure in the immediate on-shore vicinity is limited with a small
accommodation base. Experience elsewhere indicates that no detrimental effects
from the development of the windfarm should be expected.
Ongoing
consultations in relation to activities such as sailing and fishing are underway.
8. Total construction costs are estimated at €200 million. This value reflects the
relatively high cost of construction work in the Atlantic compared to the Irish Sea
and includes an estimate for the cost of decommissioning. Technical and
planning work is ongoing and consultations are being undertaken. Total projected
annual output is 368GWh for the full 100MW installation.
9. An analysis of the socioeconomic impact of the project was done over 20 years.
The electricity price was based on the published CER BNE price for 2007. Other
values are based on variables and sources described in the text. The results are
shown in Table A. All values are discounted at a real rate of 5% per annum to the
base year when construction begins.
Table A: Economic Impact of the Proposed Windfarm (€ million)
Incomes from Direct Employment
Income Taxes & VAT
Electricity Value
Emissions Saved
Income from Supported Employment
Tax from Supported Employment
DCMNR lease
Security of supply
R&D/Signaling
Balanced regional development
Total

34.5
18.2
436.7
49.0
13.3
3.3
7.9
6.6
17.5
9.6
596.4

10. Sensitivity analysis was undertaken in respect of using a 4% discount rate, a lower
value for green credits and a higher electricity price arising from ongoing fuel
price increases. The results are contained in Section 5 of the text. In addition, a
KHSK Economic Consultants

iii

Socioeconomic Appraisal of the Proposed Skerd Rocks Offshore Wind Farm

number of other potential impacts are identified for which it is not possible to
identify monetary values. Most notable among these is the potential to contribute
to the social development of the area as well as its economic development by
improving the security of the electricity supply in the area.
11. It is suggested that costs arise due to the intermittency of wind as its penetration
level increases. However, there are opportunities to develop flexible demand
variations to match this intermittency and studies suggest that system costs of
unpredictable intermittency are low in comparison to generating costs. Research
in the UK indicates that the impact on consumers is about 0.1p per kWh i.e.
electricity is about 1% more expensive to produce while studies that incorporate
the risks associated with over dependence on a single fuel source conclude that
total system costs actually fall when wind is added to the generating mix up to
foreseen levels of penetration.
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1.

Introduction

Among the major objectives of Irish economic policy are sustainable economic growth
and wealth creation, regional balance, a high level of employment, social inclusion and
protection of the human and natural environment. Conflicts frequently arise in the
pursuit of these objectives and only a limited number of wealth creating activities are
compatible with, and actively promote, the other objectives. Tourism has often been
identified as one such sector but even here conflicts arise. The Irish system of conflict
resolution has meant that the planning system has emerged as the mechanism to derive a
balance between these objectives. This is clearly inefficient.
The wind energy sector has many of the characteristics to emerge as a sector that can
create wealth in a regionally balanced manner while contributing to social and
environmental objectives. In addition, it has the prospect of emerging as a commercially
competitive source of electricity within the foreseeable future. In the meantime,
however, there is a strong tendency to underestimate its value in contributing to a range
of policy objectives with the focus placed on what is perceived to be the high cost of the
energy produced. As a result, despite the existence of good wind resources, rising prices
for hydrocarbon fuels, intensifying concerns regarding the security of supply, and the
need to reduce emissions of greenhouse gasses under the Kyoto protocol, the wind energy
sector has developed much more slowly than expected in Ireland. While onshore wind is
already one of the cheapest electricity sources on the Irish market, offshore wind is a long
way from being competitive and requires regulated power purchasing agreements
(PPAs). Currently, wind generation capacity amounts to about 592MW, but the only
offshore facility is the 25MW currently operating at Arklow Banks. This is well short of
projections and planned facilities.
This report provides a socioeconomic impact analysis of the proposed 100MW offshore
windfarm off the coast of West Galway. An exclusive focus on the cost of the electricity
that is produced by wind power, when compared to fossil fuel powered generation, may
fail to recognise the wider benefits of this technology. Socioeconomic impact analysis,
by assessing the wider impacts, indicates that this sector has considerable benefits.
Section 2 of the report summarises the current stage of development of the wind energy
industry in Ireland with specific reference to the major factors driving its development.
Among these, the competitive resource available in Ireland, the stance of government
policy towards the industry, the emergence of trading in Green Credits and the imminent
Single Electricity Market in Europe will prove to be particularly important in the future.
The provision of PPAs with feed-in tariffs at an appropriate level that will aid in creating
the conditions for the emergence of a commercially viable offshore industry remains a
particularly important issue.
Section 3 provides information on the project and the nature of the investment that is
proposed. Section 4 provides an overview of the regional economy in the vicinity of the
infrastructure and discusses the potential economic impact of the investment through
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industrial linkages. A detailed evaluation of the potential impact of the project on the
economy, including direct and indirect effects, is contained in Section 5.
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2.

Current Stage of Development of the Sector

The underlying drivers for the development of wind generated electricity are concerns
regarding the future sustainability of the supply of fossil fuels and the impact of this on
prices, the environmental impact of maintaining the current use levels of fossil fuels and
risks regarding the security of supply for a country such as Ireland that imports 90% of its
energy requirements. Against this, the pace of development of alternative sources of
energy is driven by technological progress, the economics and commercial realities of
generating electricity using renewable sources and the role of policy in promoting the
change to renewables. For two of these criteria – technology and costs – wind power is
the obvious alternative to fossil fuels in Ireland; in terms of policy the picture has been
less clear.

2.1

Capacity and Progress

Ireland’s national target for electricity from renewable sources was to add 500MW of
capacity to the grid in the period 2000-051. Prior to 2000, capacity stood at about
350MW. This had risen to about 665MW of which 400MW was wind energy at end
2005. Thus, only about 300MW or 60% of the target was attained. The most recent
figures indicate a total of 592MW connected with a further 649MW contracted2. The
target under the EU RES-E Directive is to obtain 13.2% of total electricity consumed
from renewable sources by 2010. The forecast rate of growth of consumption means that
this will equate to 4,780GWh in 2010. Allowing for generating capacity from other
renewable sources, this would require 1,200MW of wind energy in 2010 i.e.
approximately 800MW above the level at end 20053. Furthermore, the European
Renewable Energy Council has recommended a target that 20% of electricity be
generated from renewable sources by 2020. At forecast consumption growth levels, this
would require 7,400MW of capacity of which 6,400MW would be wind energy4. This
would still be low on a per capita basis compared to leading EU countries.
While this equates to a very big increase in capacity it is small when compared to the
wind resource that is available in Ireland. The accessible resource has been estimated at
12TW meaning that the installed capacity would amount to only .05% of the available

1

Department of Public Enterprise (1999) Green Paper on Sustainable Energy
ESBNG (May 2006) Irish Electricity System: Summary of All Wind Farms Figures. Further pipeline
applications amount to 3,126MW but experience to date suggests that only a minority of this capacity is
likely to be developed.
3
Based on figures contained in IWEA (2005) Renewable Energy in 2020: A response to the Consultation
Document from the DCMNR ‘All-Ireland Energy Market: Renewable Electricity – A 2020 Vision’. This
paper estimated that there are about an additional 2,400MW of wind capacity in the pipeline awaiting grid
connection agreements.
4
IWEA (2005). This paper identified a target of 2,000MW off-shore capacity for the island as appropriate.
2
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resource5. Clearly the constraints on achieving the targets arise not from this source but
from the types of issues discussed in the next section: commercial requirements, social
acceptability, and grid capabilities.

2.2

Growth Determinants and Challenges

Competitiveness
There is a general acceptance that with the appropriate infrastructure, Ireland would be a
very competitive location for wind power generation. The move to a feed-in tariff
system, the development of the SEM – and an interconnector for Ireland – and a market
for green credits will boost this development. Research indicates that production costs
should fall to between 65 and 75% of their 2001 level by 2010, and to under 60% for
offshore by 20206. If these projections prove to be accurate then a considerable review of
the arguments that have been put forward for specific supports to the wind sector would
be justified, particularly given the rise in fossil fuel prices. In other words, it is likely that
wind generation will be commercially competitive by early in the next decade. However,
even with higher fossil fuel prices, it is nevertheless very attractive to Government to
provide fixed price PPAs to enable bank project financing for local, dispersed and rapid
development, as long as the benefits of lower prices are passed to consumers.
Currently, the large pipeline relative to the amount installed suggests that the
competitiveness and commercial viability issues that have dominated discussion of
progress in the sector over the past decade are receding in importance and that the
required returns will be in the foreseeable future. However, uncertainties regarding
commercial viability remain in the shorter term, in particular the fact that the prices
offered to date under PPAs have not been adequate to make offshore generation viable.
For the future, ensuring acceptability and obtaining connection to a grid that remains
inappropriately constructed to facilitate the integration of wind generated electricity will
be key issues to be addressed. Handling the intermittency that is associated with wind
generation is one aspect of facilitating integration and this is discussed further in Section
4 below7.

Acceptability
Research indicates very high support for renewable energy sources in general but more
qualified support initially when specific infrastructure is being considered. Research on
public attitudes to wind generation in countries with significant industries, such as
5

ESBI (2004) Renewable Energy Resources in Ireland for 2010 and 2020. Report to SEI
Research review in Millborough, D. (2002) Wind Energy: The Way Forward for Ireland as reported in
IWEA (2005)
7
Article 7 of the RES-E Directive imposes an obligation on Member States in this regard.
6
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Britain, USA, Canada, Sweden, Germany, the Netherlands, and Denmark, indicate that
there is a high degree of support8 with the public strongly in favour of the development of
wind as a renewable energy. The picture in relation to specific installations is a bit less
clear-cut, particularly when the project is proposed in the vicinity of the respondent’s
residence. High public acceptance of wind energy tends to fall at first, but before/after
installation surveys show that high levels of public acceptance return in the local area
after the installation of the wind turbines. Clearly there are education, information and
consultation issues to be considered and, once installed opposition tends to modify
towards a neutral or favourable stance.
Research by Sustainable Energy Ireland (SEI) indicates that support for renewable energy
in Ireland is high and that, to most people, this means wind generation9. In fact, the level
of support was highest in areas of existing or planned wind farms possibly indicating a
more informed population in these areas. There was very little evidence of opposition to
wind farms being built in the general area of respondents’ homes. A particularly notable
finding of this work was a clear acceptance that incentives are required and the survey
discovered that 73% of people supported the idea of incentives for the wind power sector.
However, most people are unaware of the low penetration of renewables in the overall
generating fuel mix. The work concluded that ‘the overall attitude to wind farms is
almost entirely positive.’ These issues are further discussed below with respect to the
potential impact on tourism in the area of the proposed development.
In general, offshore could be expected to have fewer potential issues regarding
acceptability so that the key issues are connection to the grid/interconnection and
commercial returns.

2.3

Renewable Energy Policy

The role for policy arises from four issues:
• Market failures such that many of the costs of fossils fuels, e.g. the costs of
environmental damage and the risks associated with relying to such a higher
degree on imported energy, are not incorporated into the prices10;
• Risks associated with investing in new technologies that are viable in the
longer term but do not provide an adequate commercial return currently;
• The need to overcome inertia in the supply system e.g. the interest of
generators in continuing to use existing generating plant with familiar
technologies and failure to invest in the transmission system and alter its rules
to accommodate the different requirements of renewable technologies.
8

Damborg S. & S. Krohn, Public Attitudes Towards Wind Power, Danish Wind Industry Association
SEI (2003) Attitudes Towards the Development of Wind Farms in Ireland
10
Perversely, EU Member State subsidies to fossil fuels continue to be much greater than the subsidies
offered to renewable energies. In Ireland, the ratio exceeds 9:1 for the subsidies to fossil and renewables
fuels. See Oosterhuis, F. (2001) Energy Subsidies in the European Union. Report to European Parliament.
9
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•

The dispersed nature of renewables implying more widespread development
by many operators, in turn requiring special incentives, even with rising fuel
prices.

In summary, the role of policy is to provide the mechanisms to address these issues
through ensuring that the full costs of fossil fuels are as transparent as is possible. This is
best done by allowing the avoidance of these costs to be valued and ensuring that this
value accrues to generators through a process such as tradable green credits, by ensuring
an adequate guaranteed revenue stream to address commercial issues and by ensuring that
bottlenecks in the system are removed so that the available resources and capacity can be
exploited efficiently.

Stern Review
The recently published Stern Review of the Economics of Climate Change is considered
to be one of the most comprehensive reviews of the economic impact of global warming
and the policies that are required to address this issue. The review is clear that there will
be large costs for economies if the current trend is allowed to persist but that it is not too
late to address the problem at much lower cost. However, urgent action is required with a
window of opportunity expiring in around 20 years after which the changes would likely
be irreversible.
The research estimates that the concentration of greenhouse gases in the atmosphere will
reach double its pre-industrial level by about 2035 if no action is taken with a likely
increase in global temperatures of 2 to 5°C. Even if the effect is more moderate there
would still be a considerable impact on the environment with the initial effects already
unavoidable. The research indicates that the worst impacts can be avoided if the levels of
greenhouse gases in the atmosphere can be stabilised at just above current levels. This
will require that CO2 equivalent emissions are at least 25% below current levels by 2050
and by perhaps 80% in the longer term.
The work estimated that the economic impact of climate change will be between 5 and
20% of GDP depending on the risk assessment and the impacts included if concerted
action is not undertaken. However, while the required changes are considerable, the costs
of reducing greenhouse gas emissions using a range of approaches would be around 1%
of GDP each year if action is undertaken in the short term. In fact, the costs may be
much lower if the calculation includes the potential benefits form the growth of new
markets in environmentally beneficial processes and products.
The review identifies a range of policy measures aimed at increasing energy efficiency,
changing the pattern of demand, and promoting the adoption of clean energy
technologies. The power sector is specifically targeted as it accounted for 24% of
emissions in 2000, the single biggest category identified. If stabilisation is to be achieved
it will need to be 60% clean energy by 2050. Even then, global co-operation for the
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development of carbon trading, cleaner technologies and reduced deforestation will still
be required to help to alleviate the impact of the remaining carbon producing activities.
Despite the extent of the problem that is faced, the review is ultimately optimistic. The
optimism arises due to the existence of an opportunity to address the problem at relatively
little cost compared to the alternative of passive acceptance. However, the need of urgent
action cannot be ignored as the next two decades will see this opportunity disappear.
This is required at all levels from the individual to national governments and global cooperation. The economic consequences of non-action, similar to the environmental
impacts, would be enormous and irreversible.

Irish Policy
In general, Irish policy with respect to the development of renewable energy has been
driven by the EU and other international forces such the Kyoto Treaty. However, Irish
policy has had no more than intermittent successes in addressing the requirements above.
The principal support mechanism to date has been fixed term power purchasing
agreements (PPAs) under AERI to AERVI. The outcomes fell far short of targets and
expectations. This possibility has been clear for a considerable time. For example, an
EU study concluded that
Empirical studies show that countries with feed-in tariffs, such as Germany and
Spain, have been able to achieve far higher percentages of renewable energy
sources than countries with tendering systems, under which only the lowest
bidders receive fixed-term electricity contract, in the UK, Ireland and France, for
example11.
Despite this evidence, policy continued until recently to favour the contract auction
process. Over 4 years after the EU report the CER still argued that policy should
concentrate on lowering short term prices. The argument made was that:
A competitive tender support system would deliver the target at a relatively lower
cost to the consumer than a fixed feed-in-tariff due to the inherent competitive
bidding process;
A fixed feed-in-tariff system should not be pursued unless the level of support is
set at a considerable discount on the exiting AER VI reserve price12.
In summary it was argued that the support mechanism for the sector should be designed
with the single goal of keeping consumer prices low, although it was clear that the
process to date had failed to deliver the development of the industry. Furthermore,
keeping prices low merely defers the costs of high emissions towards future generations.
The realisation appears absent that not passing on the cost of emissions to consumers by
keeping the price of electricity low does not remove this cost, it merely hides it. On the
11

European Parliament (2000) Electricity from Renewable Sources and the Internal Electricity Market.
Letter from Chairman of CER to Minster for Communications, Marine and Natural Resources, 23rd
December 2004
12
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other hand, passing on the cost in the form of higher prices would make the cost of
emissions transparent and provide an incentive to reduce the damage.
Only recently has there been a move towards putting in place a feed-in tariff system and
an interconnector to allow the industry to develop. The Renewable Energy Feed In Tariff
(REFIT) programme has an initial target of 400MW of capacity making it the only
capped REFIT in the world. A longer term target is to double renewable generation to
13.2% of consumption, amounting to 1,450MW by 2010. Reference prices for
calculating compensation i.e. price supports were included with 5.7c for large scale wind.
This is not sufficient to make off-shore wind viable and is well below the BNE price
published by the CER for CCGT in 2007 (see section 5 below). It remains to be seen if
this approach stimulates the industry to reach the targets identified but it would appear
clear even at this stage that this will not provide an incentive to create an off-shore
industry of any meaningful magnitude. A big problem is that greatly increased prices for
medium-sized turbines – of 30-50% in recent years – and limited availability to the Irish
market make it likely that the 2010 target will not be achieved
Effective participation in the SEM, which will ultimately create the economic
environment for the long term development of the electricity generation industry, will
require that Ireland has adequate interconnection. Recent decisions mean that an EastWest interconnector is likely by 2012 with 500MW initially and the prospect of a further
500MW thereafter. Even with upgrading of the North South interconnector this would be
inadequate in terms of the efficient working of a single electricity market (SEM) in
Europe. Furthermore, there is no guarantee that the SEM price would be adequate to
make off-shore generation viable in the foreseeable future, although this would seem
likely in the longer term i.e. within the time period for whatever successor is devised for
the Kyoto Treaty.

2.4

Electricity Supply and Economic Development

Much has been written about the links between infrastructure and economic development.
For example, the Enterprise Strategy Group stated that:
Weak infrastructure in the regions presents a barrier to their development. The
key mechanism for enabling regional development is to enhance their
infrastructure13.
While attention has mostly focussed on transport infrastructure, energy infrastructure is
no less important, particularly in areas where structural weaknesses – such as dispersed
populations – may mean that deficiencies are most likely to be experienced. For
example, the National Spatial Strategy specifically recognised the importance of the
electricity transmission network to regional development (p.64). Demand for electricity
13

Forfas (2004) Ahead of the Curve – Ireland’s Place in the Global Economy. Report of the Enterprise
Strategy Group, p.94
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in the West of Ireland has, for a considerable period, outgrown the ability of the
transmission system to supply. Underinvestment in the 1980s and 1990s, an aging
system, a dispersed population and the sharp upturn in demand in the 1990s mean that
although investment has picked up in recent years, the region remains poorly served by
high voltage lines. The Western Development Commission has also consistently
identified reliable electricity supply as a key requirement for the region, particularly
given the lack of alternatives such as natural gas14. The WDC concludes that investment
in advance of demand is required to incentivise investment and development. In addition
to capacity, the key requirements are reliability and access to the grid for local generation
– specifically wind powered generation.
The government has accepted that deficiencies in the electricity transmission network in
the regions has been a widespread problem for a considerable period and a programme to
invest €2.1 billion to improve the electricity network in the West by 2006 was
announced15. However, considerable deficiencies remain in West Galway and it has
become clear that the problem is not just a matter of allocating resources – although this
is obviously a prerequisite – but is also a result of the planning system that has delayed
and prevented many infrastructural projects in Ireland in recent decades. The recent
decision by An Bord Pleanála to reject on environmental grounds the ESB proposal to
build a 110Kv network from Galway City to Lower Camus is an obvious example of the
lack of co-ordination in planning that has resulted in the current deficiencies.
This has potentially serious implications for the economic development of the area. The
2002 Census data provided a dismal picture regarding progress in addressing
unemployment in Connemara. Based on the Census results, the CSO defined an area as
an unemployment blackspot if its labour force exceeded 200 persons and its
unemployment rate exceeded 20%. The 2002 census identified 6 unemployment
blackspots in County Galway. These included Lettermore (36.4%), Skannive (35.3%),
Gorumna (35%) and Crumpaun (21.2%), all of which area discussed in further detail in
Section 4 below. The first 3 of these were the fourth, fifth and sixth worst blackspots
identified nationally. A number of other DEDs also had high rates of unemployment but
didn’t reach the criteria of having more than 200 in the labour force. This meant that the
boom elsewhere in the economy – it should be remembered that the 2002 Census
coincided with a period of full employment in general – was not reaching areas where
barriers such as a deficient electricity supply worked to exaggerated existing problems of
peripherality and deficiencies in social structures such as weak age profiles and low
educational attainment.
Improving the electricity transmission network could also prove to be a double benefit
since there is long term potential for the peripheral regions to be electricity exporters to
the rest of the country. This fact is often missing from policy statements which appear to
view improvement of the electricity transmission network as a means of getting
14

‘The WDC regard the provision of quality energy infrastructure and supply as essential elements of the
infrastructure required to underpin the economic development of the region’. Western Development
Commission (2006) Annual Report 2005 p.10
15
Joe Jacob, Minister of State at the Department of Public Enterprise, Dáil Debates, 29 May 2001.
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electricity into areas such as West Galway so as to supply inward investment and existing
industry. However, the system would also allow for generation to be put into the network
and this is actually more likely in the longer term. Thus, adequate investment would
promote investment in industry thorough removing a barrier but would also facilitate the
growth of the renewable generating sector and wind generation in particular. This issue
is further commented on in Section 5 below.
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3.

Description of the Proposed Investment
3.1

Production Capacity and Costs

The proposed project involves the construction of a 100MW offshore windfarm off the
coast of Co. Galway. The projected date for construction is 2009 with production starting
in 201016. Capacity utilisation is projected at 42% giving a total projected annual output
of 368GWh for the full 100MW installation. Higher capacity utilisation is possible and
this potential is assessed in the calculations.
It is projected that the foundations will have a lifespan of about 50 years but the turbines
will require replacement after 20 years. The project will incur a total investment of €175
million including an allowance for the cost of decommissioning. This is currently
estimated to be in the range of €50,000 to €100,000 per turbine so a total allowance of €2
million is included for this purpose.
A summary of the main costs during construction is shown in Table 3.1.
Table 3.1: Breakdown of Costs for Skerd Rocks Wind Farm
% of total Labour %
€ millions
Materials Labour
Connection
5.2
25
3.9
1.3
Turbines, Transformer & Cables
25
0
44.0
0.0
Construction
64
20
89.6
22.4
Design, Engineering & Management
4.6
100
0.0
8.0
Decommissioning
1.2
60
0.8
1.2
Total
100
19
138.3
32.9

Total
9.0
44.0
112.0
8.0
2.0
175.0

While more detailed financial projections will be prepared closer to the time that
construction is scheduled to begin, these estimates are generally consistent with
projections prepared for offshore projects in the Irish Sea but have been adjusted to
recognise the greater challenges that are posed in the Atlantic. The most notable
adjustment is that overall cost is set at €1.75 million per MW, compared to recent
estimates of €1.5 million per MW for construction in the Irish Sea.
Costs will also arise from employment and materials required during the operational
phase and these will be estimated in line with international experience with offshore wind
projects.
The need to minimise environmental impacts and ensure public acceptability has been
recognised. A consultation process is being undertaken with tourism interests and does
16

If commercial conditions, in particular the PPA available, are appropriate, construction may be
undertaken in 2 stages with an initial investment in 25MW in 2009 and the remainder 2 years later.
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not indicate that major problems will be encountered and, indeed, experience elsewhere
as discussed below suggests that there are opportunities to enhance the attractiveness of
the area. The seabed is not sterile in the vicinity of the proposed infrastructure and
consultations with environmental and fishing interests in the area indicate a neutral to
positive impact, given the potential for the foundations to provide suitable environment
for fish.

3.2

Socioeconomic Parametres

With an investment such as is proposed, a comparison of the estimated monetary costs of
a project or strategy with the corresponding estimated returns, while useful, is really not
sufficient to provide an indication of the total impact on the economy. Many of the
benefits will not accrue to investors and are therefore not included in a commercial
appraisal. As a result, a wider socioeconomic appraisal is required. This includes all
costs and benefits even where these are not the intended or direct result of the action.
Defining estimates for these costs and benefits is often problematic and non-market
values are often assumed. Even so, it is not unusual to identify costs or benefits for
which no quantification is possible. In some cases a proxy value may be available, but it
is often the case that these items are noted but cannot be included in the actual
calculation.

Lifespan of the Project and Discounting
Calculating the socioeconomic impact requires estimates of benefits and costs that will
arise in future years. It is necessary, before these estimates can be aggregated, to derive
an appropriate discount rate for translating future benefits and costs back to today’s
value17. In Ireland, it has become commonplace to adopt a real social discount rate of 5%
per annum as has been recommended by the Department of Finance since the early
1990s18. This has approximated the rate paid on public debt in Ireland in the past,
repayment of which is assumed to represent the alternative use, and thus the opportunity
cost, of public funds19. However, interest rates have been much lower in recent years and
there are strong theoretical grounds for arguing that the social discount rate should
remain below the commercial rate.

17

The actual year for which the values are derived is not important provided appropriate time profiles are
used and are constant throughout. The calculation assumes 2008 as the base year. Construction is
projected to be carried out during 2008 with 2009 being the first year of operation.
18
Department of Finance (1994) Guidelines for the Appraisal and Management of Capital Expenditure
Proposals in the Public Sector
19
Although there are very limited public funds potentially available for this project, it remains appropriate
when undertaking an appraisal from the point of view of the socioeconomic impact of the project to adopt
this approach.
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An important point for consideration relates to the discounting of revenue that will accrue
in the long term. It has been claimed over the years that required public investments have
indicated poor returns since many of the benefits arise in the distant future and
discounting even at low rates over periods in excess of 30 years soon reduces the values
to very low levels. This is particularly the case in relation to expenditure on
environmental projects where the benefits may be very long-term. One possible solution
is to allow the risk free discount rate to decline with time20. This view has influenced
thinking in the UK Treasury and the current recommendation is that a discount rate of
3.5% should be used for the first 30 years into the future and reduced thereafter21. As a
result of these considerations, the calculation uses the 5% rate but the valuation is redone
in the sensitivity analysis using a 4% rate.
It is also necessary to identify a time period over which the costs and benefits that arise
will be compared. The period for the evaluation should be a sufficient period for the
benefits to accrue fully but needs to be limited to a period over which the discounted
values remain meaningful. The Department of Finance have recommended 20 years for
investment in infrastructure projects.22 This is too short for this infrastructure as the
foundations will continue to have an inherent value for perhaps 50 years. However, the
turbines will only operate for a period of 20 years after which replacement will be
required. This provides the time period for the appraisal. Eventually, the foundations
will have to be decommissioned23. The base year for comparison and aggregation is
2009 which is taken to be the year construction begins with production starting the
following year.

20

Spackman, M. (2002) Observations on Discounting and the Very Long Term. UK Treasury Paper
HM Treasury (2003) The Green Book: Appraisal and Evaluation in Central Government. London: HM
Treasury. The 3.5% rate excludes risk. Including this would increase the recommended rate somewhat.
22
CSF Evaluation Unit (1999) Proposed Working Rules for Cost Benefit Analysis
23
Given that decommissioning will not be required for 50 years, the present value of the costs that would
be incurred at that time would be small when discounted at the recommended discount rate.
21
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4.

Regional Impact
4.1

Socio-economic Profile of the Region

Despite the outstanding performance of the Irish economy over the past decade or more,
there is a general acceptance that there is still a relative scarcity of high productivity,
innovative, indigenous industries24. An associated issue is that the economic boom is
overly centred on a limited number of key urban centres and regional disparities have
remained and increased. This is seen as an ongoing weakness and it is accepted that
sustainable development in the long run will require a renewed emphasis on local
employment creation in wealth generating activities with an emphasis on investment in
innovation and knowledge creation25. This has resulted in an area-based approach to
economic development as emphasised in the National Spatial Strategy that seeks to retain
the strengths of the leading sectors and regions but to build from this towards greater
regional strengths and the emergence of new sectors and centres.
The economic effects of the development of wind energy arrive at the national level – the
contribution to reducing pollution and stimulating new industries – and at local level in
promoting regional growth and the development of indigenous businesses. One
implication of the current regional structure of the economy is that indicators of capacity
based on national metrics may not be relevant at local level when adequate skills are
available.
The purpose of this section is to provide a socio-economic overview of the region that
will be impacted by the investment. The main data source is the CSO Census of
Population 2002 with population data from the 2006 Census also analysed. The study
area for this section of the report has been identified as district electoral divisions (DEDs)
in the hinterland of Skerd Rocks. This hinterland is defined as DEDs lying within
approximately 25 km of Kilkieran which has been identified as a possible point for
connection to the grid and which has a reasonable road infrastructure.

Population
Table 4.1 shows the population of the study area in 2006 and the change since 1996. A
total of 12,370 people live within the area identified. This is generally a rural area with a
very low population density with less than 0.1 person per hectare in many DEDs. The
population fell slightly in the period 1996-2006 while the population of Ireland grew
strongly by 17% and Galway City by over 25% to just less than 72,000. This reflects the
continuing rural depopulation that has been a feature of Ireland for a prolonged period
24

Forfás (2004) Ahead of the Curve: Ireland’s Place in the Global Economy. Enterprise Strategy Group
Report
25
Forfás (2006) Small Business is Big Business. Report of the Small Business Forum.
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and that has continued during the boom economy, albeit it in terms of a somewhat more
complex structure than previously. Further examination of Table 4.1 also shows that
there was considerable growth in population in a number of areas. In general, these were
the DEDs with higher population densities further reflecting this trend towards
urbanisation. Population growth also tended to be strongest in coastal areas although his
trend is not as pronounced.
Table 4.1: Population of Study Area (1996-2006)
Persons
Change 1996-2006
1996
2006
Actual
%
Bencorr
203
252
49
24.1
Bunowen
425
435
10
2.4
Derrycumlagh
63
38
-25
-39.7
Derrylea
261
209
-52
-19.9
Errislannan
275
230
-45
-16.4
Illion
153
99
-54
-35.3
Knockboy
906
801
-105
-11.6
Moyrus
476
370
-106
-22.3
Owengowla
334
314
-20
-6.0
Roundstone
459
390
-69
-15.0
Skannive
667
619
-48
-7.2
Kilcummin S
1,273
1,304
31
2.4
Selerna
1,148
1,362
214
18.6
Camus
395
367
-28
-7.1
Crumpaun
2,167
2,280
113
5.2
Cur
191
162
-29
-15.2
Gorumna
1,320
1,302
-18
-1.4
Kilcummin N
129
122
-7
-5.4
Letterfore
268
288
20
7.5
Lettermore
811
874
63
7.8
Turlough
545
552
7
1.3
Total
-99
-0.8
12,469
12,370

Area
(hectares)
10,634
2,990
3,547
4,228
2,063
3,705
3,623
8,795
5,534
2,801
4,161
5,512
6,834
3,597
3,452
4,552
3,024
6,006
8,995
1,632
6,324
102,009

Persons
per ha
0.02
0.15
0.01
0.05
0.11
0.03
0.22
0.04
0.06
0.14
0.15
0.24
0.20
0.10
0.66
0.04
0.43
0.02
0.03
0.54
0.09
0.12

Industry, Employment and Socio-economic Status
The census provides information on the economic structure of the population indicating
their economic status – employed, unemployed, student, etc. – and the sector of
employment for those who are working. It also provides summary information on the
socio-economic groups in the population as determined by these variables. However, the
only data available relate to the 2002 Census. Table 4.2 compares the study area in West
Galway with the Galway City area and with the economy in total. While the actual
values are somewhat dated given the economic changes that have occurred, the data show
that the study area has considerable weaknesses when compared to the other areas. The
employment rate is very low at just over 40%, while unemployment was over twice the
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national average in 2002. Furthermore, as discussed in Section 2 above, this high
average rate also contained a number of unemployment blackspots that were among the
worst in the country. In addition to higher unemployment and lower employment rates,
the overall participation rate at 52.4% was well below the national average of 61.3%.
This reflected the fact that the area had a particularly high proportion of people classified
as retired and otherwise outside the labourforce. This indicates a high economic
dependency ratio for the area. Even though time has passed since the Census, these data
indicate that there are considerable socioeconomic weaknesses in this area but they also
suggest that labour would be more readily available than in the economy in general.
Table 4.2: Economic Status of Population Aged 15+ (2002, % of total)
Study Area
Galway City
State

Employed Unemployed Student Home Duties Retired Other Total
40.3
12.3
9.9
16.8
13.1
7.7 100.0
51.2
5.7
20.7
9.6
8.2
4.6 100.0
53.1
5.2
11.4
14.2
10.8
5.3 100.0

Table 4.3 shows the main sectors of employment of the population in the study area in
2002 compared to the economy in total. Manufacturing is a relatively more important
sector of employment accounting for 14.1% of the total compared to 9.1% in general. On
the other hand, the service sector – banking, financial services, education and health, etc.
– is relatively under-developed accounting for 53% of employment compared to 57.3% in
the economy. This is not an uncommon feature for underdeveloped rural areas that lack
strong towns and developed centres.
Table 4.3: Sectors of Employment (%)
Study Area Ireland
Agriculture
7.8
6.3
Manufacturing
15.4
14.9
Construction
14.1
9.1
Transport
4.7
5.9
Public Admin
5.0
6.5
Services
53.0
57.3
The Census data assign persons to socio-economic groups (SEGs) depending on a
number of factors, primarily occupation26. This is a useful summary of the economic
situation of residents and is widely used as an indication of the standard of living of a
population in an area in terms of spending power. The Census also provides information

26

The SEGs are defined as follows:
A = Employers and Managers
B = Higher Professional
C = Lower Professional
D = Non-manual
E = Manual skilled
F = Semi-skilled
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on the social class27 of residents of the study area. This classification is ordinal in the
sense that Class 1 is deemed to be the highest social class.
Table 4.4 shows that the population is concentrated in manual sectors (SEGs D, E, F and
G) and a large unknown cohort. Given that the higher income ABC groups account for
only 18.5% of people, compared to 30.5% for the economy as a whole, socioeconomic
status is well below the average for the country. Similarly, the ordinal scale of classes 1
to 7 shows the population is concentrated towards the lower categories. Only 28.3% of
the population falls into classes 1, 2 & 3, compared to 48.1% for the whole country.
Again this is indicative of an area with considerable socioeconomic weaknesses.
Table 4.4: Socio-economic Group and Class (% of population classified according to
head of household)
SEG
Class
A
8.9
1
2.4
B
1.7
2
17.0
C
7.9
3
8.9
D
10.0
4
15.4
E
8.4
5
15.9
F
9.6
6
10.0
G
9.1
7
30.3
H
4.7
I
8.8
J
1.0
Z
29.9
Research indicates that the level of education is an increasingly important determinant of
earning power and living standards in the economy. For example, the National
Employment Survey 2003 showed that the average income of graduates was twice that of
early school leavers. The Census provides data on education levels classifying the
population according to the highest qualification attained on a scale with Level 13 the
highest. Table 4.5 compares education levels in the study area with County Galway –
excluding Galway City – and the whole country. It is immediately clear that this is an
area of particularly low educational attainment. Among persons over 15 years whose
education has ceased, 35.5% had only primary education compared to an national average
of 21%. This characteristic of the population is positively correlated with age, but the
discrepancy is unlikely to have changed much between 2002 and the 2006 Census. The
study area also has very low levels of 3rd level education with only 16.4% having a 3rd
level qualification compared to a national average of 24.6%. The levels of educational
27

The social class of persons aged 15+ is determined by occupation and their employment status. The class
of family dependants is determined according to the social class of the parent having the highest social
class. The classifications are:
1. Professional
5. Semi-skilled
2. Managerial and technical
6. Unskilled
3. Non-manual
7. All others gainfully employed
4. Skilled manual
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attainment in the study area are also well below those for Galway County in general
indicating that this is a particular weakness of West Galway as distinct from other areas
in Galway.
Table 4.5: Educational Attainment (%, Aged 15+, Full-time education ceased)
Ireland
Galway County
Study Area
Primary Only
21.1
26.2
35.5
Lower Secondary
21.6
20.4
22.2
Upper Secondary
27.6
27.6
19.5
3rd level, No Degree
9.5
8.7
6.0
Degree and Higher
15.1
12.8
10.4
Unknown
5.1
4.3
6.4
Total
100
100
100
These low level of educational attainment in the study area indicate inherent weaknesses
in the socioeconomic base of the region. This weakness will the ability of the area to
avail of development opportunities and is also likely to result is relative low levels of
income. This is in keeping with the high concentrations of unemployment and the low
socioeconomic status described above.

Regional Incomes
The picture that is emerging therefore is of a weak socioeconomic structure in West
Galway that has lagged the economy in its economic development. This is not atypical of
peripheral rural areas and remains a serious problem in parts of Ireland that has not been
addressed by the economic boom. For example, the CSO Household Budget Survey
2001 showed that the difference between high and low income households and between
urban and rural incomes had widened since the mid-1990s, although incomes had risen
strongly in general.
Information on incomes is not directly available from the Census but the CSO use the
Census data on sectors of employment along with other sources to compile estimates of
county incomes28. These estimates include wages and salaries, income from selfemployment and transfer payments to residents. The problem with drawing conclusions
from this and similar CSO publications is that the data relate to Co. Galway in total and it
is not possible to net out the impact of Galway City which has a very different
socioeconomic structure than the study area. The estimates show average disposable
income per person for the state of €16,625 in 2002 with the S&E region at €17,116 per
person 12% above the figure for the BMW region. Galway had an average disposable
income of €16,094 in 2002, well above other counties in the BMW region and only
slightly below the national average. This undoubtedly reflects the relatively high
incomes in Galway City and no firm conclusions can be drawn in relation to the study
area.
28

CSO (2005) County Incomes and Regional GDP 2002
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The CSO Census of Industrial Production (CIP) provides an indication of industrial
activity and also incomes for Galway29. Again these refer to the whole county and care
must be taken when interpreting the results. Average firm size is close to the national
average – 49 people employed per firm compared to 45 nationally – but other averages
are significantly different. The data show that net output per firm from industry in
Galway is considerably below the national average at only 36% of the average. Gross
and net output per worker are also only about 60% of the estimates for the country in
general. While these data are known to be open to distortion by the presence of certain
categories of multinational firms, this does indicate that industry in the County is
concentrated in sectors other than those that are generally considered to have been the
main drivers of the economic boom in Ireland. The CIP also indicates that wages are
low in the county and records an average of €27,286 compared to a national average of
€31,675, although the Galway figure is in line with the average for the West and
Midlands. Although few conclusions can be drawn from the CIP regarding industry in
the study area as distinct from the City, lower than average wages and much lower
productivity both indicate that older manufacturing industry retains a greater presence
than is typical of the economy as a whole.
More specific indications of incomes in the study area can be inferred from the
socioeconomic structure described above and from work undertaken by Galway County
Council30. This found that there are serious poverty issues in West Galway that sustain
the weak socioeconomic structure. For example, it found that the economic dependency
ratio – the ratio of the economically inactive population to those at work – slightly higher
in Galway at 1.5 than the state at 1.4. However, the Clifden and Oughterard rural areas,
which comprise the DEDs in the study area, had very high ratios at 1.9. The work
concluded, based on the indicators derived, that there are serious pockets of poverty in
Connemara. This analysis concludes that socioeconomic weaknesses in the area mean
that it is likely to continue to underperform the economy in key respects.

4.2

Industrial Linkages of the Wind Energy Sector

The demand for construction inputs and other services that is created by the offshore
wind energy sector will have knock-on effects on the economy. The economic impact of
this demand will depend on the ability of the economy to supply the products and
services required. The analysis above indicates that labour would be relatively available
at competitive rates in the area and that the industrial structure of Galway would be
suitable to meet construction and basic engineering requirements. However, while areas
of specialisation are known to exist in Galway – the maritime tradition, the port and the
presence of the Marine Institute in the area all point to some availability of specialist
skills – it is likely that the impact of the proposed development on the immediate
hinterland identified as the study area would be less than the impact on the whole

29
30

CSO (2005) Census of Industrial Production 2003
Galway County Council (2005) County Galway Local Poverty Profile
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economy as it would require purchasing from outside the immediate area.
illustrates the main industrial linkages of the sector.

Figure 4.1

Figure 4.1: Industrial Linkages of the Wind Energy Sector

The following list identifies the types of goods and services required and the industries
that could supply these31.
Mechanical engineering systems:
- Infrastructure specification design, fabrication, testing
- Corrosion proofing and protection
- Structural steelwork and fabrication, non-metallic fabrication
- Valves, gear box systems and hydraulic systems
- Turbines, rotating machinery and other mechanical systems
- General assembly, test, commissioning
- Code compliance, quality assurance, manuals, support services
Electrical systems
- Generator manufacture, testing, commissioning
- Generator control systems
- Power conditioning electronics design and supply
- Switchgear, metering
- Wiring and Cabling
- Instrumentation/data acquisition and logging, SCADA
- Electrical protection and control systems, fault management
31

This material is based on information contained in Peter Bacon & Associates and ESBI (2004) Analysis
of the Potential Economic Benefits of Developing Ocean Energy in Ireland. Report to Marine Institute and
Sustainable Energy Ireland
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-

General electrical contracting services
Code compliance, quality assurance, manuals, support services
Communications

Civil Engineering Systems
- Site development, laydown, drains, fencing, erosion management
- Access and buildings
- Dredging, drilling, blasting, excavation, spoil management
- Mooring elements
- Cable trenching
- Structural foundations and heavy fixed structures
Marine
- Submarine cable installation, protection
- Towage and tug boat services
- Work boat and safety services
- Marine installation and salvage contracting
- Mooring design
Fixed Base Facilities
- Dry dock/yard/construction or service facility
- Fabrication, assembly, test sheltered areas
- Haulage and crane services
- Laydown and storage, warehousing
- Work boat, barge, tug berthage
- Accommodation and catering
- Waste Management
- Power input
- Communications
- Water Supply
- Rentals
Professional Services and Facilities
- Aerodynamics (Engineers, Analysts, Draughtsmen)
- Mechanical Engineers (Engineers, Designers, Draughtsmen, Technicians, Fitters,
Welders, Helpers)
- Electrical (Power) Engineering (Engineers, Electrical Fitters, Electricians,
Draughtsmen
- Electrical (Electronic/software) Engineering (Measurement Control, Software
Engineers, Technicians)
- Civil/Structural Engineering (Engineers, Draughtsmen, Technicians, Construction
Trades)
- Marine/Insurance Surveying (Vessel Survey and Classification Personnel)
- Naval Architectural services (Naval Architects, Draughtsmen, Analysts)
- Hydrodynamics, Dynamic Analysis
- Computing Services
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-

Planning, Permitting, Environmental Services (Planners, Management,
Environmentalists)
Accounting, Financial and legal services, (Accountants, Clerical/Admin. Staff,
Purchasing, Legal, Secretarial)
Marketing services, Public Relations (Market Development Personnel, Media)
Corresponding Technical and other support services
Licencing of Systems
Sale of energy
Financial Management

These sources of demand will create a supply chain in the economy and further afield
where the skills and technology are not available in Ireland. The largest element in this
importing will be the turbines although the growth of the industry in Ireland could over
time lead to the emergence of indigenous supply.
Construction & Installation Phase
Site developer
• Overall project definition, site selection, device selection, project management,
procurement, planning applications, raising finance
Goods & services bought by site developer
• Devices (from device supplier).
• Installation work (mixture of suppliers including civil engineering contractors,
offshore handling contractors, seabed drilling (if necessary), cable laying)
• Advice (technical, legal, financial, public relations etc)
• Environmental surveys and Environmental impact assessments
• Auditing (financial health & safety, environmental, due diligence)
Goods & services bought by suppliers and contractors
• Testing & accreditation
• Software (off the shelf and bespoke)
• Electronic equipment (plc controllers, SCADA systems etc)
• Advice (technical & scientific)
• Off the shelf hardware (motors, pumps, hydraulic cylinders, generators etc)
• Bespoke hardware (metal work, other materials (e.g. GRP))
• Transport to site
• Fabrication services
• Machine tools
• Materials
• Hire of ships/tugs/barges etc
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Operational Phase
It is expected that most of the O&M that is required in the first 5 years when the warranty
exists will be carried out using non-local inputs but that most of the work beyond this
timeframe will utilise local labour and other inputs.
Site operator
• Management of the site and sales of electricity to consumers via the grid
Goods & services bought by site operator
• Spare parts (from device supplier)
• Maintenance services
• Testing and inspection (acceptance, routine monitoring)
• Advice (technical, legal, financial, public relations etc)
• Auditing (financial, health & safety, environmental, due diligence)
Goods & services bought by suppliers, inspections & testing contractors
• Materials
• Inspection & testing equipment
• Software
• Vehicles
Given the local economy indicated by this analysis, there is considerable potential for
industry to add value to this area thorough employment and secondary impacts such as
purchasing materials. The impact on the economy will depend on the availability of
suppliers for these products and services. The research undertaken for the Bacon & ESBI
report referenced above identified about 30 different potential suppliers that could meet
most of the requirements. The big exception remains the turbines.

4.3

Potential Impact of Wind Energy on Tourism

The area is included in the West region for tourism purposes. Tourism is an important
industry with strong cultural and environmental attractions and marine facilities, and a
high dependency on seasonal incomes. It is mostly based on rural sightseeing and
activities with Clifden and Galway City being the main centres. Offshore is particularly
important given the proximity of the Aran Islands. In line with most of the Irish industry,
supporting infrastructure and the quality of accommodation in the area have greatly
improved, but the carrying capacity of the area is low and vulnerable to overcrowding at
key points. In the period 1990-2002, overseas and domestic tourism revenue in the West
region grew by 53% in real terms compared to the national average of 84%32. This was

32

Department of Arts, Sport & Tourism (2003) New Horizons for Irish Tourism: An Agenda for Action.
Report of the Tourism Policy Review Group
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well behind a number of regions and it is projected that the regions share of tourism
revenue in Ireland will fall from 17% in 1990 to 14% in 2020.
Table 4.6 provides data on recent tourist numbers to the West region. This shows that the
region has experienced growth in the number of overseas and domestic visitors and
revenue in the period 2002-05. However, applying an average inflation rate of 2.5% to
the overseas revenue figures for this period suggests that real revenue has fallen
somewhat. The picture with regard to domestic visitors is different with a considerable
increase in revenue of 19.5% and a rise in revenue per visitor. These data suggest an
industry that has experienced difficulty in attracting high value overseas visitors whose
expenditure per person has fallen. In turn it has reacted by concentrating on the domestic
market, probably through discounts and specials, to increase capacity utilisation and has
managed to increase expenditure by this market segment.
Table 4.6: Tourism in the West
Overseas Visitors (000s)
Revenue (€m)
Domestic Visitors (000s)
Revenue (€m)

2002
1,190
419.7
1,205
192.6

2005
1,235
441.1
1,232
230.1

Growth (%)
3.8
5.1
2.3
19.5

Source: Fáilte Ireland

In 2004, just over 1 million overseas tourists visited Galway generating revenue of €350
million, giving an average of €340 per person. This was just over 67% of the average for
the country of €507 per person and represents a high regional take. Visitors stayed an
average of 5.2 nights in the region meaning that average expenditure per diem amounted
to €65, ahead of the average for the country of €45. This indicates that although the
number and total revenue from overseas visitors has declined, the general region
continues to attract relatively high value visitors. The development strategy for the area
places the emphasis on revenue rather than numbers and a move towards catering for
special interest rather than general market tourism. This is in line with the overall stance
of Irish tourism to move upmarket while continuing to develop short break and off-peak
tourism, and is compatible with the area’s strengths while recognising its rather fragile
nature and low carrying capacity.
Despite the relatively good performance of the wider West region, tourism in the
immediate on-shore vicinity of the proposed development is relatively undeveloped with
only limited investment in supporting infrastructure such as the accommodation base.
This means that the direct value added to the economy of the area is small. Table 4.7
shows tourism accommodation in the Galway Gaeltacht and shows that it is mostly
composed of relatively low-value added facilities – B&B, hostels, etc. – with only a
small number of generally small hotels. An Spidéal is the only location with a moderate
concentration of accommodation but it is well removed from the proposed location for
the windfarm. Indeed, the only site from which the proposed windfarm’s location is
visible is Mweenish.
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Table 4.7: Tourist Accommodation in Galway Gaeltacht
Hotels
Other
Bearna
1
8
Na Forbacha (Furbo)
1
2
An Spidéal/Indreabhán
3
53
Ros an Mhíl
0
4
Casla
0
5
Inis Meáin
1
2
Inis Mór
0
15
Inis Oirr
1
5
An Cheathrú Rua
1
9
Béal an Daingin
0
2
Leitir Móir
0
2
Scríob
0
2
Ros Muc
0
1
Carna (except Mweenish)
1
6
Mweenish (Muigh Inis)
0
1
An Caiseal
1
2
An Mám/Sraith Salach
1
3
Corr na Móna
0
9
An Fhairche (Clonbur)
0
11
Maigh Cuillin (Moycullen)
0
6
Baile an Chláir (Claregalway)
0
4
Other
1
2
Total
12
154
Since most accommodation and other value-generating tourism infrastructure remains
concentrated closer to Galway City, it is not foreseen that the windfarm would have a
detrimental impact on the economic value of tourism in this area. Furthermore, it is not
likely to have any impact on the strategic development of the industry in the area.

Research on Tourism’s Experience with Wind Farms
Research on public perceptions of wind farms has tended to concentrate on the concerns
of local residents but there has been some analysis of the tourism impact. The UK has
many examples of using small-scale renewable energy installations in association with
tourism activities such as, hostels, visitor centres, eco-tourism sites and alternative energy
centres. Research on the impact of a wind farm on tourism in Pembrokeshire involved a
comprehensive survey of tourism operators in Cumbria, Cornwall and Anglesey to
establish the impact on the tourism industry. In brief, the conclusion of the study was
that wind turbines have, at worst, a neutral impact on tourism. However, the report
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highlighted a lack of definitive information on the impact of wind farms on tourism,
either positive or negative33.
In a survey in a tourist area of Scotland, 75% of respondents could not think of any
drawback to wind farms from the point of view of the tourism industry and 62% of
operators replied that the wind farm had no effect on the number of visitors to the area.34
In a similar exercise in Wales where a wind farm had been operating for over four years,
68% of respondents replied that there had been no effect on visitor numbers as a result of
the wind farm while 15% relied that numbers had increased.35 A survey of tourists in
north Cornwall also found that 95% said the presence of the wind farm would not prevent
them from visiting area again. As a result of its research, the DTI in the UK reached a
positive conclusion regarding the impact of wind farms on tourism36.
Probably the most closely examined offshore windfarm development from the point of
view of the impact on tourism is the Horns Rev offshore wind farm, 12 km off the
Denmark's west coast. It comprises 80 2MW turbines and lies in an area with large
populations of fish, seals, porpoises, and migratory birds. As a result, considerable
environmental impact studies and assessments were undertaken as part of the approval
process. Even so, a well co-ordinated informational campaign was required to alleviate
initial opposition to the idea. This opposition all but disappeared once the turbines were
in place and a centre has been developed at the site to provide on-going information to
visitors on the benefits of wind power. Subsequent experience has shown that far from
being a threat to tourism, there have been real benefits and the windfarm is now featured
on postcards and touted as an attraction by local tourism interests and boat operators.
Fishermen have also found that fish are attracted to the infrastructure.
The SEI survey of attitudes in Ireland towards wind farms also provided some
information on views in relation to tourism37. While 43% of respondents felt that wind
farms in general should not be located in areas of scenic beauty where tourism is
important, only 4% of respondents felt that an existing wind farm had damaged tourism
in their area. The degree of acceptance once the infrastructure is in place is demonstrated
by the fact that 90% felt that exiting windfarms had not damaged tourism in any way.
This is in keeping with the before and after perceptions noted above and indicates that
adequate consultation processes in advance and sensitivity to obvious potential impacts
can virtually eliminate all possible negative impacts on tourism.
Research into the potential impact of the Arklow Banks project on tourism in Wicklow
and North Wexford was undertaken at the planning stage before construction38. That
33

Wind Information Needs for Planners. Report prepared for the UK Department of Trade and Industry by
Land Use Consultants (2001).
34
Novar (Scotland) Residents Survey, Robertson Bell Associates, July 1998
35
Taff Ely (Wales) Residents Survey Robertson Bell Associates, December 1997
36
New & Renewable Energy: Prospects for 21st Century, Department of Trade and Industry, January 2000
37
SEI (2003) Attitudes Towards the Development of Wind Farms in Ireland
38
Assessment of Impact of the Proposed Arklow Bank Wind Farm on Tourism. Report prepared for Sure
Partners Ltd by KHSK Economic Consultants, November 2001
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assessment was based on the subjective views of people closely connected with the
tourism industry in the area, analysis of the local industry and a review of experience
with existing wind farms in other locations. It found that tourism operators’ views of the
development ranged from neutral to mild support with some expressions of stronger
support. Given the expected risk aversion of locals to major development, this could be
interpreted as general support. Most believed that the wind farm was in keeping with the
image that the area wished to provide to tourists, but had not always managed to do in the
past. Many did not expect that there would be any impact, but some identified proximity
to the wind farm as a potential marketing strength. Irrespective, there was universal
support for the development of wind electricity and all believed that development at sea
was preferable to development on mountains or at intrusive locations on level ground.
No formal research has been undertaken into the post-construction impact of the Arklow
Banks turbines on tourism. Given that only a small fraction of the infrastructure that was
initially proposed has actually been constructed, it is unlikely that any major impact
would be uncovered. However, the construction and subsequent maintenance did
promote activity in the previously underutilised harbour and it has been suggested that
some sight-seeing facilities might be developed in the future.
The experience in Denmark indicates that some potential exists to develop tourism
around the promotion of offshore wind farms as a tourist attraction. This would require a
sufficient scale to create an impact and also that facilities for boats and operators would
be available. These would be available onshore close to the site of the proposed wind
farm.
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5.

Assessment of Socioeconomic Impact
5.1

Economic Impact

Construction and Decommissioning Costs
Although a final timeline for the investment has not been decided, current projections
indicate that construction will take place in 2009 with production beginning in the year
after construction in 201039. The analysis assumes a productive life of 20 years for
turbines. Therefore production will continue up to end 2029. At this stage, replacement
of turbines will be required although the foundations may have a residual value given
their projected lifespan up to 50 years. However, the analysis is restricted to the lifetime
of the 1st installation of turbines and it is not assumed that reinvestment will take place.
Thus, the residual value of the foundations are not included. Decommissioning costs of
€2 million are assumed to arise in 2009 when a bond to cover this work is put in place.

Employment in Construction
It is estimated that labour costs in construction and connection, including an allowance
for the incomes that will be created in decommissioning, will amount to €24.9 million.
Average earnings in construction in Mid-2006 were €38,73440. Allowing for an annual
increase of 5%, this would rise to an average of €47,000 during the construction period.
This would mean that the equivalent of 530 full time jobs (FTEs) lasting for 1 year would
be created during the construction period.
Professional incomes will also arise in the construction period. These will amount to €8
million. No comprehensive data are published for professional incomes but the CSO
provide data on earning of managers in industry. These indicate annual earnings of
€53,600 in 2006. Again applying an annual index of 5% growth, this indicates an
average of just over €65,000 per annum during the construction period. As a result,
construction would create the equivalent of 123 professional and managerial FTEs for 1
year.
Gross income will be split between income tax (including PRSI and other levies) and net
income. The estimate of the amount of revenue accruing to the government will depend
on the effective income tax rate that is applied. This can be assessed from national data.
Total income from wages in salaries in Ireland in 2004 was €54.7 billion.41 The total
PAYE tax take from wages and salaries was €8.1 billion.42 This gives an effective PAYE
39

All results in this evaluation are expressed in present value terms discounted to 2009.
CSO (2006) Earnings and Hours Worked in Construction, June. This average is based on a number of
job types in construction including skilled and non-skilled operatives, and clerical support but not
professional input such as design and management.
41
CSO (2005) National Income and Expenditure 2004
42
Revenue Commissioners (2006) Annual Report 2005
40
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take of 14.8% on wages and salaries. PRSI and other levies amounted to €6.8 billion of
which just over €4 billion was paid by employers. This would mean that just over 5% of
gross wages were paid as PRSI. Therefore, the effective tax rate on income was
approximately 20%.
Applying the effective tax rate to the incomes earned in construction means that net
incomes after tax amount to €26.3 million with income tax valued at €6.6 million.

Employment in Operations & Maintenance
Employment will be created during the operations and maintenance (O&M) phase. Data
from Denmark on experience with offshore wind farms indicate that operations and
maintenance provides 0.32 FTEs per MW installed.43 Estimates prepared for the Arklow
Banks project indicated that the then proposed initial construction of a 60MW facility
would give rise to 23 FTEs in operations and maintenance i.e. 0.38 FTEs per MW, with
economies of scale possible in subsequent phases. This would suggest that the Danish
ratio is applicable and that, with constant returns to scale, in the region of 32 permanent
FTEs would be created by the 100MW at Skerd Rocks starting in 2010. However not all
of this employment potential will lead to the creation of jobs in Ireland for the first 5
years. Due to the slow pace of development of the sector here, turbines will need to be
imported and these will be installed with a service contract. In other words, most O&M
employment will be created outside the country during the 5 years of this warranty. It is
projected at this stage that only 30% of the total employment created will be in Ireland in
the first 5 years but that the work will use local resources after this time.
The average industrial wage in mid-2006 was €30,576 per annum.44 Indexed at 5% per
annum would give an average industrial wage in 2010 when production starts of €37,150.
Thus, expenditure on wages and salaries in operation would provide total gross incomes
of €10.2 million from operations when discounted to the base year. This would provide
€2 million in income related taxes and levies and €8.2 million in after tax incomes.
Other taxes will also be paid during construction, particularly VAT. Excluding the
turbines which will be imported, it is assumed that 75% of the materials used in
construction will be sourced in Ireland and subject to Irish VAT. This amounts to just
over €70 million. A flat rate of 13.5% is applied to this expenditure on Irish construction
materials giving rise to tax revenue with a present value of €9.6 million.
The present value in 2009 of the income and tax revenue produced directly by the
expenditure incurred on this project is summarised in Table 5.1. This shows a total
discounted value of €52.7 of which 50% arises as after-tax incomes during construction.

43
44

European Commission (2001), Concerted Action for Offshore Wind Energy in Europe
CSO (2006) Industrial Earning and Hours Worked
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Table 5.1: Incomes and Tax Revenue Arising from the Project (2009 Values)
€ millions
Net incomes during construction
26.3
Net O&M Incomes
8.2
Income taxes during construction
6.6
Income taxes during O&M
2.0
Other construction taxes
9.6
Totals
52.7
It is assumed that production will begin in 2010, the year following construction. A 42%
load factor is assumed, somewhat above projections of load factors for off-shore
production in the Irish Sea. However, higher load factors may actually be possible in the
Skerd Rocks location. This means that the 100MW will provide 368GWh of electricity
per annum45.
The electricity price is based on the most recent estimate from the CER of the BNE price
for electricity46. This is electricity produced by CCGT i.e. the alternative to wind energy.
This paper indicates a price of €86.40 per MWh. The 2007 BNE estimate is an increase
from €66.10 per MWh in 2006 i.e. a rise of €20.30 per MWh or 31% in a year. Clearly
this in many times the rate of forecast inflation and is a rate that is unlikely to be
maintained for any prolonged period. Two variables are of particular importance in
determining this price. The first is the price of gas. There has been considerable
volatility, within a sharply rising trend, in fuel prices over the past year and further
considerable price rises cannot be ruled out. At a minimum, it is likely that the price of
gas will rise at least at the rate of inflation and probably above. The second issue relates
to the weighted average cost of capital (WACC) assumed by the CER. In determining
the 2007 price, it was included that the German Bund – i.e. interest rates – had risen by
75 basis points since the calculation of the 2006 BNE. However, it is clear that interest
rates are on an upward trend and that the rise will not be limited to 75 basis points. This
resulted in a rise in the WACC used in the 2007 calculation to 7.38% from 7.03% in
2006. Thus, the WACC assumed in the calculations will likely prove to be low for 2007
and subsequent years. Taken together, these mean that the next couple of years could see
rises in electricity prices ahead of general inflation.
Based on these considerations, it would seem prudent to allow electricity prices to rise by
5% annually until production begins. Thereafter, it is assumed that the real price remains
constant. This would give a starting price of €100 in 201047. These parameters would
provide annual revenue of just €36.8 million at full production of 368GWh per annum
before allowance for any additional inflation in electricity prices after 2010. This would
have a discounted present value of €436.7 million in the base year of 2009.
45

If a load factor of 45% is achieved then this figure rises to 394GWh. The total discounted value of the
electricity would then rise to €468 million.
46
CER (2006) Best New Entrant Price 2007: Decision and Response Paper
47
It has been indicated to the consultants that an electricity price in this region would allow the project to
go ahead and achieve a commercial return.
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Wind energy produces no emissions once installation is in place. To allow for emissions
during construction, it is assumed that the first year of production provides no reduction
over what would be achieved using CCGT. Thereafter, there are net gains of emissions
saved per MWh produced. These are estimated at 375 kg CO2 and 0.3 kg NOx per
MWh48.
The CER BNE paper places the current price of CO2 at €15.50 per tonne. However, this
price has been volatile in recent years and has ranged up to almost €30 per tonne in recent
years. Furthermore, these prices exist in advance of the reference period from 2008 to
2012 when trading will greatly increase. Recent government policy in Ireland has been
based on the calculation that at prices in the range of €15 per tonne Ireland is better off
buying credits rather than introducing fiscal incentives to reduce emissions that might
risk distorting growth. This was the rationale for not introducing the proposed green
taxes during 2005. Similar calculations in other economies would be likely to provide
similar conclusions. This has two important implications. First, demand for credits
would rise following 2008 as countries attempted to meet their obligations under Kyoto
thereby pushing up the price. Second, the likely follow-on to the Kyoto Treaty following
2012 would conclude that the ability to ‘buy’ the required credits rather than reduce
emissions means that the limits set under Kyoto were too lenient and more stringent
measures would be imposed. Again, this would place upwards pressures on prices.
Clearly, the precise impact on the price of CO2 is difficult to determine beyond the
current period but there are good arguments that it will rise in advance of inflation. In
line with recent work49, this report places a price of €30 per tonne on CO2 during and
after the Kyoto reference period starting in 2008. A value of €3,000 per tonne is used for
NOx emissions50.
These values provide an estimate of €4.5 million per annum for the value of emissions
saved by the wind electricity produced when in full production with 100MW.
Discounted to the base year, this amounts to a value of €49 million.
These estimates of the direct impact of the proposed investment in discounted values in
the base year are summarised in Table 5.251.

48

Note that the comparison is with CCGT which is assumed to provide the alternative form of generation.
If the comparison was done with the average generating mix for Ireland than much higher savings would be
implied. However, given the need for additional generating capacity in Ireland in the future the appropriate
comparison is with the likely fuel for new capacity.
49
IWEA (2005) Renewable Energy in 2020: Response to Consultation Document from the DCMNR
50
Duggan, G. (2004) Developing Wind Power in Ireland as a Mainstream Electricity Generator: Blowing
Away the Myths. Report to IWEA
51
It is important to note that this is not an indication of the private profits or margins. No allowance is
made for the private cost of capital and some of these values do not accrue to operators e.g. taxes and
externalities. In addition, while incomes are listed here as a benefit to the economy, they are clearly a cost
to operators.
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Table 5.2: Direct Economic Impact of the Investment (€ millions)
Cost of Construction

175.0

Net Incomes
Taxes
Electricity Value
Emissions Saved Value

34.5
18.2
436.7
49.0

Indirect Impacts
Indirect or secondary impacts on the economy will also arise as discussed in Section 4
above. However, these will depend on the availability of local facilities and skills and
will be constrained as discussed by the importation during the warranty period of much of
the O&M employment.
However, local ports will gain from activity during the
construction phase and as operational servicing continues and the analysis indicates that
labour will be available.
The Danish Turbine Manufacturers Association estimates that indirect employment in the
industry in 1995 accounted for over 80 per cent of jobs supported. This would give an
employment multiplier of 4.23 even before induced effects are included. This is very
high and shows the strong export orientation of the sector: it is estimated that about half
the wind turbines installed around the world have been built by Danish manufacturers.
The current stage of development of the sector in Ireland means that the impact would be
much less as the turbines must be imported, but this provides an indication of the long
term potential of this industry. The UK Dept. of Trade and Industry (2004) in a
preliminary assessment provided an approximation of employment created per MW of
renewable generating capacity installed under different conditions52. Applying the
Treasury multiplier for induced jobs sustained, this work estimated a weighted average of
10 jobs, including both direct and indirect employment, per MW installed in renewable
energy. The BWEA also estimates that about 40 per cent of the employment supported
by the industry in the UK is in associated sectors i.e. indirect employment is about 67%
of direct giving an employment multiplier of 1.67.
The estimates above for direct employment indicated that 530 construction jobs and 123
managerial/technical jobs would be created for one year in the construction period.
Applying the UK estimate for supported employment would give a total of 10.9 jobs
supported by every MW installed. This indicates that the estimates are within the
expected range on the basis of published research. However, imports to the Irish
economy in general are above the equivalent for the UK due to the relative openness of
the economy. To allow for this, it is assumed that indirect jobs amount to approximately
30% of total employment supported giving an employment multiplier in the region of 1.4.
Thus, if this project were to provide a stimulus to associated industries in the supply
52

UK Department of Trade and Industry (2004) Renewable Supply Chain Gap Analysis London: HMSO;
European Commission (2001)
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chain along the lines discussed then indirect employment arising from the construction
period would amount to 261 FTEs for 1 year. In addition, 32 O&M jobs would be
created once the warranty had expired. Applying the same multiplier indicates indirect
employment of 13 FTEs for the period of production, (3.8 for the first 5 years when the
warranty operates). One the basis of the analysis above this would give rise to net
income with a present value of €13.3 million and tax revenues €3.3 million.

Additional Economic Impacts
Additional economic benefits arise from a number of further impacts of the wind farm.
These will relate to effects such as the payment of fees to the DCMNR and dynamic
impacts due to the contribution of this wind farm to economic development, growth of
the renewable energy sector and securing Ireland’s energy requirements.
Estimates of these values are available from work undertaken in Ireland in recent years53.
This work estimated the value of the DCMNR lease at €1.80 per MWh of energy
produced from off-shore capacity. This would amount to €7.9 million in discounted
values for this investment. The benefit of indigenous energy in reducing risk associated
with security of supply was estimated at €1.50 per MWh. This would amount to €6.6
million in discounted values for this investment.
It is clear from the analysis in Section 4 that this project is located close to an area of
considerable underdevelopment with limited prospects. Achieving a better balance of
regional development has been a key element of Irish economic policy in recent years but
considerable disparities remain. The difficulty is that the overarching need for
competitiveness means that the more developed regions can build on their advantages and
move ever further ahead of lagging parts of the country. The offshore wind energy sector
is a major exception to this rule as the most competitive locations are in the less
developed regions of the country and the resource is inexhaustible. However, as
discussed earlier, its development requires support, in effect a transfer to these regions.
While the monetary benefits of regional development are positive, their precise
estimation is difficult. However, the research cited calculated that the regional
development benefit of wind energy in underdeveloped regions was equivalent to a
payoff to the economy of €2.2 per MWh of energy produced from off-shore
infrastructure. For this project, this would amount to a discounted present value of €9.6
million in socioeconomic benefits.
The research estimated that there are considerable potential benefits in terms of learning
and reducing the risks associated with subsequent investments from major investments in
off-shore wind energy. Based in part on previous research, it estimated the benefits in
this respect to be €16 per MWh. However, estimating the benefits of R&D is notoriously
difficult and the proposed windfarm will use known technology for the construction and
O&M skills. However, this impact is not eliminated and the signalling effects remain. It
53

Peter Bacon & Associates (2003) Review of Alternative Models for Calculating the Optimal Price for
Wind Energy. Report to IWEA

KHSK Economic Consultants

33

Socioeconomic Appraisal of the Proposed Skerd Rocks Offshore Wind Farm

would be prudent therefore to include some value here but less that what has been
estimated in the research cited. If it is assumed that the potential is 25% of the usual,
then this would amount to a benefit to the economy valued at €17.5 million in discounted
values for this investment. These values under all these headings are summarised in
Table 5.3.
Table 5.3: Economic Benefits of the Proposed Windfarm
Incomes from Direct Employment
Income Taxes & VAT
Electricity Value
Emissions Saved
Income from Supported Employment
Tax from Supported Employment
DCMNR lease
Security of supply
R&D/Signaling
Balanced regional development
Total

34.5
18.2
436.7
49.0
13.3
3.3
7.9
6.6
17.5
9.6
596.4

This table shows benefits to the economy estimated at just over €596 million. The
electricity value, which is the revenue earned by the private operator and thus the private
benefits of this project, amount to €437 million or 73% of the total.

5.2

Sensitivity Analysis

Sensitivity analysis on these estimates has been done in relation to 3 variables: the
discount rate, the price of electricity and the value of emissions avoided.
The earlier discussion indicted that there are arguments that a real discount rate of 4%
might be appropriate when dealing with projects with a long payback period from the
point of view of society. Using this rate results in the revised estimates shown in Table
5.4 for the variables discussed. The present value of the electricity produced using a 4%
rate increases to €480.8 million. Overall, the present value of benefits is increased by just
over €55 million.
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Table 5.4: Economic Benefits using a 4% Discount Rate
Incomes from Direct Employment
Income Taxes & VAT
Electricity Value
Green Credit Value
Income from Supported Employment
Tax from Supported Employment
DCMNR lease
Security of supply
R&D/Signaling
Regional Development
Total

35.4
18.4
480.8
54.3
13.8
3.4
8.7
7.2
19.2
10.6
651.8

The second sensitivity relates to the price of electricity. The CER’s BNE estimate has
risen rapidly in recent years but only limited rises were included above for the years after
2007 and the rise was limited to the rate of inflation i.e. held constant in real terms at
€100 per MWh from 2010. However, with rising energy prices and interest rates pushing
up the WACC, there are good arguments that further increases are possible. The
valuation was redone assuming that prices continue to rise in the years 2010-2014 by
2.5% per annum ahead of the CPI to level off in real terms at €110.40 per MWh in 2014.
The impact of this is to increase the value of the electricity produced to €471 million – an
increase of 7.75% – when discounted at 5% per annum.
The final area for sensitivity is in relation to the value of emissions avoided. The central
valuation assumed a steady price of €30 per tonne of CO2. However, the CER uses a
current value of €15.5 per tonne. It is certainly foreseeable that this will increase during
the Kyoto reference period up to 2012 but the situation beyond this remains unclear. The
calculation was redone assuming a gradual increase to €20 per tonne up to 2012 and a
steady price at this level beyond this. The impact of this valuation is to reduce the
discounted value of emissions by 35% to €31.9 million when discounted at 5% per
annum.

5.3

Intermittency and Associated Costs

Questions have been raised regarding the costs that would be imposed on the economy
due to the intermittency of wind as its penetration level increases. However, the situation
is not simple and there are many issues to be considered. First, it must be stated that any
problems that might be encountered do not arise from the total resource available as any
foreseeable level of penetration would only access a tiny proportion of this. Therefore,
any remaining problems relate to technical and economic issues. There can be no doubt
that the technical issue can be addressed, provided the will to do so is present.
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The potential solutions can be divided between solutions that address supply issues and
those targeted on demand. Attention has focussed on grid capacity and particularly on
calculations of additional operating capacity required as wind penetration increases54.
Clearly, this would be an additional cost factor to be allocated to wind energy and has
been used as a reason to constrain the penetration of wind energy. However, a range of
other approaches are possible such as optimal siting of capacity, new developments in
energy storage and, probably most importantly, inter-connection and integration into the
electricity SEM. Much less attention has focussed on the demand side. Approached
from this side, the interconnector remains important but national solutions such as
investment in off-peak energy intensive activities would provide a better balance.
These potential solutions aside, the system costs of unpredictable intermittency are
disputed, but studies suggest they are low in comparison to generating costs. These costs
vary according to the proportion of total demand that is met from wind power. Research
undertaken for the UK government suggested that costs are negligible at low levels and
relatively small amounts of intermittent generation cannot be detected by the system
operator55. This work estimated that at a level of 10% of electricity from wind, costs are
less than 0.1c per kWh rising to about 0.2c per kWh for 20% of electricity from wind.
The analysis indicated that at a high level of penetration (45% or more of peak demand)
costs could rise to 0.3c per kWh.
More recent work has also concluded that
intermittency is not a significant issue that should constrain the development of
renewables56. In a review of over 200 studies of the impact of wind energy on
transmission systems, no evidence was found of any reduction in the reliability of supply
In fact, it is increasingly claimed that the inclusion of risk factors indicate that it is fossil
fuels that may be unreliable in supply.57 The work found that the output of fossil fuel
plants would need to be adjusted more frequently with higher wind penetration but that
this did not imply significant costs. However, it estimated that if the penetration of wind
power were to increase to 20% of Britain’s electricity demand, intermittency costs would
rise. The impact on consumers would be about 0.1p per kWh i.e. electricity would be 1%
more expensive to produce. This is in line with other independent studies58.
Recent work also indicates that a wider approach to analysing the economics of wind
energy also indicates that the net cost may have been over-stated in the past. This
approach emphasis the risks associated with over-reliance on a single source of energy
such as is the case in Ireland. Current forecasts indicate that by 2020 71% of the
generation fuel mix will be supplied by gas powered plants. Traditionally, the supply risk
54

Ireland has much lower reserve capacity than the EU norm and thus investment in capacity is required to
meet forecast demand, let alone reserve capacity to cater for renewables.
55
See ‘A Programme for a Low Carbon Future’ in The Energy Review. Report by the Performance and
Innovation Unit to the Cabinet Office, February 2002. London: HMSO
56
UKERC (2006) The Costs and Impacts of Intermittency: An Assessment of the Evidence on the costs and
impacts of Intermittent Generation on the British Electricity Network. UK Energy research Centre
57
Lovins, A. (2002) Small Is Profitable: The Hidden Economic Benefits of Making Electrical Resources
the Right Size. Rocky Mountain Institute
58
Dale, L., D. Milborrow, R. Slark and G. Strbae (2004) ‘Total Cost Estimates for Large-Scale Wind
Scenarios in the UK’ in Energy Policy, Vol. 32 (17). This also found that the cost of integrating wind into
the existing system would be of the order of 0.5p per kWh.
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argument has found favour in Ireland and the indigenous fuel source identified to reduce
the risk was turf. Thus, an important part of the rationale provided for the relatively
expensive – and environmentally damaging – use of turf as an energy source was that it
was domestically available and thus reduced the risks associated with energy supply.
Recent work has indicated that such thinking is still relevant for Ireland. Using a
portfolio theory approach, this work concluded that risk-adjusted estimates of the cost of
gas-fired generation is at least 50% higher than market prices suggest and found that
wind penetration in Scotland could be increased to 31% without increasing costs or
risks59. If a genuinely long-term planning stance is adopted then the focus changes from
the usual emphasis on fitting wind into an existing system to seeing how the system
needs to be re-engineered to accommodate a variety of emerging needs including the
integration of wind.
Work undertaken in Ireland has concluded that the growth in wind generating capacity
will require additional operating reserve but that this will not be substantial60. The
impact of the operating reserve on total generating costs depends on the planning and
forecasting approaches that are adopted and it is possible with an optimal approach that
the cost may actually be lower with different fuel types including wind and adequate
operating reserve than in a situation where there is no wind in the system. In other
words, there may be system benefits up to penetration of 10%. The work found that the
additional cost of operating reserve in a typical case is likely to be small and below €0.20
per MWh (i.e. 0.02c per kWh) in 2010 if there is 1,300MW of wind i.e. above the amount
required to comply with the EU RES-E Directive, and €0.50 per MWh with 1,950 MW
capacity.
The usefulness of adopting a portfolio approach to planning has also been supported by
recent work undertaken on behalf of SEI61. This work looked at the risk associated with
different projected generating mixes in 2020 and the role of renewables in reducing the
long term supply security risks. It found that renewables can reduce the costs and risks
associated with existing projections and quantified these as a potential reduction of 43%
in the associated risk and a 12% reduction in costs. While this approach is still being
developed and the results remain sensitive to underlying assumptions in relation to the
cost of fossil fuels and Green Credits, it is clearly an advance over the static cost models
that have been used and that generally failed to include variables to reflect risks.

59

Awerbuch, S. (2005) The Role of Wind Generation in Enhancing Scotland’s Energy Diversity and
Security. Report to Airtricity. The 31% penetration limit was based on on-shore generation. If off-shore is
included then the total accounted for by off-shore should not exceed 10% to total electricity needs.
60
SEI (2004) Operating Reserve Requirements as Wind Power Penetration Increases in the Irish
Electricity System. Report prepared by Ilex Energy Consulting, UCD, QUB and University of Manchester
61
McLoughlin, E. and M. Brazilian (2006) Application of Portfolio Analysis to the Irish Generating Mix in
2020. SEI Working Paper
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5.4

Other Non-valued Impacts

A number of other economic impacts may arise but it is not possible to place a value on
these. These would include:
•

Skills obtained in developing and operating this project are transferable and a
competency would be developed that could be used elsewhere in the economy.

•

The potential contribution to the area in terms of strengthening social capital and
addressing persistent weaknesses in its social structure go beyond the economic
benefits identified and are not assessed.

•

There is potential for other sectors such as tourism and fishing to benefit from
proximity to the windfarm. The indications to date are that any negative impacts
will be minor and opportunities exist.

•

The investment would contribute to policy aims such as developing the Gaeltacht
and sustainable energy thereby underpinning the credibility of policy making.

These impacts will clearly increase the benefits to the economy but since it is not possible
to derive estimates of their values they are noted but are not included in the results of the
appraisal.
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Introduction
1.1 Preamble
Aquafact Ltd contracted Imar Survey Ltd. to acquire and process Side
Scan Sonar and Magnetometer data for Gaoithe Scéirde Teo.
IMAR Survey was not requested to interpret the results of the survey.
The survey was carried out using the vessel “Conemara”.
1.2 Dates
The survey was carried out between the 13th of October 05 and the 18th of
October 2005. Work was not carried out on the 14th, 15th, and 16th of
October, due to inclement weather.
The acquired data was processed in the Imar Survey offices over the
following week.
1.3 Purpose of Survey
Gaoithe Scéirde Teo. proposes to establish an Wind Farm in the vicinity of
the Skerd Rocks, offshore Conamara, Co. Galway.
The area of the proposed wind farm, and two proposed cable routes
ashore were surveyed.
This survey was conducted to investigate the presence of any objects of
archaeological significance, in compliance with the requirements of
Dúchas
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Area of Operations
The Survey Area was defined by the following polygon, provided to
IMAR Survey by Aquafact:

Point
1
2
3
4
5
6

IRISH GRID
Easting
Northing
70538.536 227246.566
69889.334 227916.874
67317.622 227430.955
67303.676 226930.212
68464.245 226656.759
68891.626 228036.997

WGS-84
Latitude
53;16;48.00 N
53;17;09.00 N
53;16;51.00 N
53;16;34.80 N
53;16;27.00 N
53;17;12.00 N

Longitude
9;56;30.00 W
9;57;06.00 W
9;59;24.00 W
9;59;24.00 W
9;58;21.00 W
9;58;00.00 W

Table 1 Survey Area

The Routes were defined by the following points, provided to IMAR Survey by
Aquafact:

Point
Route 1
1
2
3
Route 2
1
2
3
4

IRISH GRID
Easting
Northing

Latitude

WGS-84
Longitude

69889.334 227916.847
73031.226 233121.571
73687.480 232732.907

53;17;09.00 N
53;20;00.00 N
53;19;48.00 N

9;57;06.00 W
9;54;24.00 W
9;53;48.00 W

69889.334 227916.847
71813.073 231205.460
75234.154 230279.383
76318.373 231364.638

53;17;09.00 N
53;18;57.00 N
53;18;30.00 N
53;19;06.00 N

9;57;06.00 W
9;55;27.00 W
9;52;21.00 W
9;51;24.00 W

Table 2 Routes
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Operations

1.4 Positioning
All survey data was referenced to UTM Zone 29, on the WGS84
Spheroid, then translated into Irish National Grid (ING), the parameters
for which can be found in Table 2. (Note that point conversions
between IRISH GRID and WGS-84 can be performed on the Ordinance
Survey Website www.osi.ie)
The vessel was positioned using a Seapath 200 RTK receiver, which
provides positioning to ~2cm horizontal (95% confidence). RTK
corrections were obtained from a station established at Mweenish
Island. This station was established by geodetic transfer from the
primary ordinance survey point at Rossaveal. Two hours of dual
frequency data were simultaneously recorded at both points. This data
was post-processed using publicly available Rinex data, resulting in a
horizontal accuracy of better than 2mm, and vertical accuracy better
than 5mm, for the secondary point.
The Seapath 200 RTK also provided Heading information to better than
0.01 degrees.
All survey offsets were measured by total station when the vessel was
on the slip in Rossaveal
Position, Side Scan, and Magnetometer Data was collected using QPS
QUINSy Navigation Software.
Side Scan data was recorded on a thermal plotter, with fixes
referenced to UTC.

1.5 Side Scan Data
Side Scan Data was collected using a Geoacoustics 981 transceiver
with a 159D tow-fish.
All data was recorded using 500kHz, at 75m range.
The fish was deployed from the stern using a small electric winch.
Cable lay-back was measured using a T-Count counter block. This
counter block suffered from some slippage, which resulted in a miss
count of up to 6m, hence fish positioning suffered somewhat.
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All Side Scan Data was stored digitally using the QUINSy software.
Gridded Mosaics were generated, which are presented with the results
in Geotiff format.
Hard copy of the SSS data was recorded using an Ultra Electronics
thermal graphic recorder. Note that the fixes on the paper records are
related to the survey track by TIME, and not by fix number.
The track plot of the SSS fish has already been corrected for fish
layback.
Note that as no fish tracking system (USBL or equivalent) was used,
the position of the fish is only derived using layback and the course
made good of the vessel, resulting in errors of up to 15m in the fish
position. Any plotting of targets should be from average fixes of
adjacent lines.
Side Scan Data has been presented in the following formats:
•

•

•
•

Hard Copy. Two Rolls with fix marks referenced to UTC time.
Plotted at 75m per channel. Scale lines correspond to 9.375m.
The time references correspond to the times plotted in the trackplot.
Geotiff: 4 GeoReferenced tiffs have been included, two each for
the site and route. One set is referenced to UTM Zone 29, the
other to ING. These files contain the mosaics derived from the
digitally recorded SSS data, gridded at 20cm.
AutoCAD drawing of the route, with time references: “SSS Track
All Irish National Grid.dwg”
GIS. The SSS mosaics and tracks heave been included in the
GIS file: “Skerds SSS & Maggy .ttkgp”. The freeware GIS
viewer from TATUK GIS has been included to allow this file to
be viewed. Run the installer “TatukGIS_VWR_1_6_0_275.exe”
to allow access to the GIS file.

1.6 Magnetometer Data
Magnetic data was collected using a Geometrics 881 Caesium
magnetometer.
All Magnetic data was recorded using the QUINSy software.
The magnetometer was towed 30m from the stern of the vessel.
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Magnetic data has been presented in the following formats:
•

•
•

An AutoCAD drawing “Magnetometer All Irish National Grid.dwg”
which allows immediate geo-referencing of the anomalies. Each
line of magnetic data has been plotted on a separate layer, with
Easting& Northing. Point elevation (Z) corresponds to Magnetic
Data. It is recommended that the AutoCAD command
VIEW_ORBIT 3D be used to examine the data. The fish
layback has been accounted for.
Microsoft Excel files. Each line has been presented as an excel
file with a graph of the magnetic data. The files are included in
the folder “Magnetometer ING Excel with Graphs”
GIS. The magnetic data has been included as a layer in the GIS
file “Skerds SSS & Maggy .ttkgp”. The colour coding of the layer
clearly shows the geomagnetic variation over the area, but is not
immediately useful for picking local anomalies.
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1.7 Survey Line Plan
A grid plan with 50m line spacing was used to cover the required area.
The line plan is included in the AutoCAD drawing: “skerds
lineplan.dwg”.
The line plan is also included in the GIS presentation as a separate
layer.
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Comments

All of the data acquired was of a high quality.
The entire site was covered except for the area around Doolick rock, which
was too shallow to allow access.
No data was acquired for most of line 850 because of the presence of a
seabed obstruction, which caught the SSS fish, and resulted in damage. This
obstruction was most likely an abandoned lobster pot with floating ropes. The
area was sufficiently covered by adjacent lines.
The line 400_25 was an in-fill line.
SSS
The sidescan data was excellent, despite the marginal weather conditions. It
will be difficult to distinguish targets over most of the area because of the
clutter due to the exposed rock.
Magnetometer
The magnetic data is very cluttered because of the iron content of the bedrock
in the area. However several distinctive magnetic anomalies have been
observed in the area.
Bathymetry
Multibeam bathymetric data, with backscatter was also acquired over the
area. This data will be presented when processing has been completed.
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Coordinate System Irish National Grid Ireland 1975

Ellipsoid
Name
Semi Major Axis
Semi Minor Axis
Flattening
Eccentricity
First
Second
Datum Transformation
Name
Method
Parameters
Direction
Translation X
Translation Y
Translation Z
Rotation X
Rotation Y
Rotation Z
Scale Factor
Projection
Parameters
Central Latitude
Central Longitude
False Northing
False Easting
Scale Factor

Modified Airy
6377340.189
6356034.446
0.003340850945469
0.081673377583511
0.081947150799739

Ireland 1975
Seven Parameters
WGS84 to Local
-482.53 m
130.60 m
-564.55 m
-0°00'01.04"
-0°00'00.21"
-0°00'00.63"
0.999991850066422
Irish Grid
53°30'00.0000"N
8°00'00.0000"W
250000.00 m
200000.00 m
1.000035

Table 3 Geodetic and Projection Parameters
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Introduction

On behalf of Aqua-Fact, IMAR survey carried out an investigation of the Mace Head
area to assist archaeological studies in this region. The purpose of the site investigation was
to identify any man-made objects or potential wrecks by the acquisition and interpretation of
side scan and magnetometer data.

Equipment and methodology
Geophysical surveys
. The survey corridor was approximately 2km in length with an average width of 200
metres squared. The survey lines were oriented at 020º for ~1.5km from Mace head to south
of Rough Rock, where the route turns eastwards in to the shore. In total four survey lines
were run.

1.8

Side scan sonar:
A C-MAX CM2 side scan sonar fish and transceiver was used. It has a variable

operating frequency, which was set the optimum given the water depth and ambient
conditions. During this survey a frequency of 325HHz was used and the range was set at 75
metres. The side scan sonar data were recorded using a CODA Octopus 760S recording
system.
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All systems used were checked out and found to be operational prior to the
commencement of the surveys. No problems were encountered with the equipment during the
survey. The layback to the fish was variable and recorded in the CODA Octopus system.
Specifications for the equipment can be found at
http://www.codaoctopus.com/pdfs/screen/760%2020050926.pdf
http://www.cmaxsonar.com
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Magnetometer

A Geometrics G882 marine magnetometer was used for this survey. An optimum
safe depth was determined for towing the fish and this remained constant throughout the
survey. The magnetometer fish was towed 100 metres astern of the survey vessel a more than
adequate distance. Full specifications of the instrument used can be seen at
http://www.geomatrix.co.uk/G882.htm.
The instrument performed well during the survey and no problems were encountered.

Results
Geophysics

Within the survey area the seabed comprises predominantly rock with a thin veneer of
rippled sands interspersed throughout. The irregular form of the outcrop occasionally casts an
acoustic shadow, indicating raised blocks of rock with a height of up to 3-4m in places. No
man made objects were identified from the side scan sonar data. The side scan data is
presented in the seabed features chart and CODA mosaic, appendices A and B.
No anomalies that could not be attributed to natural features were observed from the
magnetometer data.
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Fig. 1 Image of side scan sonar record over Macehead site, showing the centre
location with rock outcrop (53 20.0978'N 9 54.5217'W.

Discussion

Geophysics
The Mace Head site was successfully surveyed with marine magnetometer and side
scan sonar. No anthropological features were observed at the site from the side scan sonar
data. Additionally, examination of the magnetometer data revealed no anomalies, which
could be attributed to anthropogenic-derived debris.
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Appendix A – Seabed Features Chart
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Appendix B – CODA Mosaic Chart
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SUMMARY

Archaeological desktop assessment and interpretation of geophysical data
acquired for a proposed windfarm in the vicinity of Sceirde Rocks, Galway
Bay, and three associated cable routes to shore, reveals the possibility of
some limited material of archaeological significance on the seabed.
The proposed windfarm location occupies a polygonal area that measures c.
3.22km E/W by 1.44km N/S and occupies open sea off the northeast corner
of Sceirde Rocks, and includes Doolick Rock in its southwest corner. Cable
route 1 runs for 6km and reaches a landfall in Dooyeher townland, on the
north side of Mace Head and Colt Island. Cable route 2 runs for c. 7.9km
and follows the same alignment as route 1 until it turns ESE to the north of
St. Macdara’s Island, and follows a more or less central line into Ard Bay.
Cable route 3 extends north of route 1 by c. 2.6km to reach landfall on the
north side of Dooyeher point at Moyrus townland. The emerging preferred
route is Cable routes 1 and 3.
The desktop assessment does not indicate any known archaeological
features within the marine survey area. The proposed landfall at Moyrus,
however, lies c. 150m north of a known archaeological church and
graveyard complex, and this represents an area of high archaeological
potential (RMR GA 63-17).
The interpretation of geophysical data for the windfarm location and the
cable routes indicates a comprehensive acquisition of side-scan sonar and
magnetometer data has been carried out within the primary survey area.
The data assessed for cable route 3 comprised side-scan only.
Magnetometer anomalies were detected in the survey data at the proposed
windfarm location, which may reflect localized materials associated with
shipwrecked debris.
Further geophysical survey for archaeological reasons in advance of any
construction should be carried out once the locations of individual turbines
are identified. Provision should be made for diver-truthing of anomalies
adjacent to turbine and cable locations.
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A sub-tidal, intertidal and associated field inspection is recommended of the
cable landfall site/s in advance of any construction works commencing.
Given the proximity of the known church and graveyard complex at Moyrus
(GA 63-17) to the proposed landfall for Cable route 3, it may be anticipated
that further mitigation measures would follow any preliminary surveys in this
location prior to construction works.

It

is

recommended

archaeologically

that

monitored

any
with

seabed
the

and

proviso

terrestrial
to

impacts

resolve

fully

be
any

archaeologically significant material that arises during that work.
All recommendations are subject to the approval of the Department of the
Environment, Heritage and Local Government.
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1.0

INTRODUCTION

1.1

General

The Archaeological Diving Company Ltd (ADCO) was commissioned by Aqua-fact
International Services Ltd to undertake an archaeological assessment and
interpretation of geophysical data acquired by IMAR Survey Ltd on behalf of
Fuinneamh Scéirde Teoranta for a proposed windfarm site in the vicinity of Sceirde
Rocks, Galway Bay.
The purpose of the report is to ascertain what archaeological potential exists on the
seabed and associated land areas within the overall survey area for the windfarm and
three possible cable routes to shore, based on a review of existing desktop
information and an assessment of the marine geophysical data acquired. Site work
comprising side-scan sonar and magnetometry survey was carried out under licence
from the Department of the Environment, Heritage and Local Government (DoEHLG)
on 13 and 18 October 2005, licence number 05R134. This report does not extend to
a diver-truthing of the seabed.

1.2

Location

The survey area occupies a polygonal area that measures c. 3.22km E/W by 1.44km
N/S (Figures 1-2). It is located in open sea off the northeast corner of Sceirde Rocks,
and includes Doolick Rock in its southwest corner. The extent of the polygon is
defined in Table 1:
IRISH GRID
POINT
1
2
3
4
5
6

Easting
70538.53
6
69889.33
4
67317.62
2
67303.67
6
68464.24
5
68891.62
6

Northing
227246.56
6
227916.87
4
227430.95
5
226930.21
2
226656.75
9
228036.99
7

WGS-84
Latitude
53;16;48.00 N

Longitude
9;56;30.00 W

53;17;09.00 N

9;57;06.00 W

53;16;51.00 N

9;59;24.00 W

53;16;34.80 NS

9;59;24.00 W

53;16;27.00 N

9;58;21.00 W

53;17;12.00 N

9;58;00.00 W

Table 1: Limit it of survey area, courtesy of IMAR
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Three possible cable routes run to the mainland from the principal survey area. All
three routes commence in the northeast corner of the principal survey area and
continue in this direction to a point north of St. Macdara’s Island. Route 1 continues
on the same alignment until it turns in a sharp dogleg to the southeast, to reach a
landfall in Dooyeher townland, on the north side of Mace Head and Colt Island. Route
1 runs for c. 6km. Route 2 turns abruptly east-southeast to the north of St. Macdara’s
Island, and follows a more or less central line into Ard Bay. The landfall for Route 2 is
not clearly defined but it currently runs up to a small headland in Letterdeskert
townland. Route 2 measures c. 7.9km long. Route 3 is a northerly extension of route
1, and continues to the north of Dooyeher Point before it turns east to reach landfall.
The coordinates for the three cable routes are presented in Table 2:

IRISH GRID
Easting
Northing

POINT
Route 1
1
2
3
Route 2
1
2
3
4
Route 3
1
2

WGS-84
Latitude

Longitude

69889.33 227916.84
4
7
73031.22 233121.57
6
1
73687.48 232732.90
0
7

53;17;09.00 N

9;57;06.00 W

53;20;00.00 N

9;54;24.00 W

53;19;48.00 N

9;53;48.00 W

69889.33
4
71813.07
3
75234.15
4
76318.37
3

227916.84
7
231205.46
0
230279.38
3
231364.63
8

53;17;09.00 N

9;57;06.00 W

53;18;57.00 N

9;55;27.00 W

53;18;30.00 N

9;52;21.00 W

53;19;06.00 N

9;51;24.00 W

73082.29 234118.72
0
0
74752.48 234274.87
6
4

53;20;32.26 N

9;54;22.37 W

53;20;33.71 N

9;52;52.45 W

Table 2: Extent of Cable Routes, courtesy of IMAR
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THE PROPOSED DEVELOPMENT 1

The purpose of the present survey is to contribute a baseline study of the proposed
windfarm location and possible cable routes to shore. It is a preliminary study that will
help to assess the feasibility of the scheme, and to identify the location of individual
turbines. It is not considered a detailed design stage survey. The emerging preferred
cable route to shore is route 1 and 3.

1 Information courtesy of Aqua-Fact Ltd.
ADCO
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THE RECEIVING ENVIRONMENT

The primary archaeological record for the survey area is the Shipwreck Inventory
being compiled by the National Monuments Section at the Department of the
Environment,

Heritage

and

Local

Government.

The

Inventory

presents

a

comprehensive record of ship-wrecking incidents in Irish coastal waters since c.
1750, when records began to be set down with some measure of consistency. The
incidence of wrecking within the principal survey area and cable route options is
small. Appendix A lists eighteen incidents recorded within a geographic area that
includes the Sceirde Rocks and is defined by Roundstone Bay to the north and west,
and by Mweenish Bay to the east. The earliest recorded incident is dated to 1805,
and the majority of wreckings (15 of 18) are noted to the north, either in the vicinity of
the lighthouse at Mutton Island or within the larger adjacent area of Roundstone Bay.
The fact that the numbers of wrecking incidents observed elsewhere within the study
area is quite small, however, should not necessarily be considered to reflect an area
of very low potential. The larger sea area was not subjected to the constant
surveillance that Roundstone Bay was, in the guise of the lighthouse keepers on
Mutton Island. The potential for archaeological remains to survive at sea must
remain, and the record of an anchor at the foot of Sceirde Mór indicates clearly that
these rocks have been treacherous to shipping in the past.
The shoreline onto which the cables will run retains an important archaeological
narrative that is defined largely, though not exclusively, in terms of a medieval
ecclesiastical past (Figure 2). In national terms, St. Macdara’s Island retains one of
the classic early stone church sites that define early Christianity across Ireland. The
oratory itself may be as late as the twelfth century, but sites such as this have
revealed far earlier levels, and reflect the use of small nearshore islands as places of
retreat for small communities.

The fact that many of the surrounding sites are

ecclesiastical in nature, either as small oratories, holy wells, or graveyards
emphasizes the importance of the region. The scale of the structures remains
modest, but the presence of a castle site, controlling the entrance to Ard Bay,
bespeaks a commercial and authoritarian interest here in the fifteenth-sixteenth
centuries. 2

2 See for instance, Paul Naessens, ‘Gaelic lords of the sea: the coastal tower houses of south Connemara’, in Linda
Dorgan and James Lyttleton (eds), Lordhsip in Medieval Ireland: image and reality (Dublin 2007), pp 217-35.
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Where the proposed Cable route 3 proposes to landfall at Moyrus townland, there is a
known church and graveyard complex c. 170m to the south (RMR GA 63-17), and a
second similar complex c. 410m to the south (RMR GA 63-15 -01-03), which includes
a stone altar on the shoreline (Appendix A). The actual landfall location also serves
as the natural landing place in antiquity for this complex and this heightens its
potential and sensitivity from an archaeological perspective. This area should be
regarded as a zone of high archaeological potential.
The occurrence along the coastline of midden sites, or rubbish heaps of the past,
further suggests that new excavations of the coastal strip might expect to uncover
additional sites of this type. Middens can belong to any period of the past, and while
some reach back as far as the Mesolithic, many more belong to the Bronze Age and
more recent periods. They tend also to indicate the presence of additional
settlements in the vicinity. Middens are important sources of information on everyday
life in the past and, in common with all new archaeological sites, need to be dealt with
properly if encountered. The proposed landfalls for the cable routes avoid any known
archaeological sites directly, but it will be necessary to inspect the final landfall
locations carefully and to resolve any archaeological features that may be identified.
It may be concluded that the existing archaeological record for activity at sea, if
modest, nevertheless does exist. The known potential on land is highest at the
proposed landfall at Moyrus. The potential remains for additional development in the
area to uncover new material, and a process of archaeological mitigation is required
to ensure that this potential is resolved satisfactorily to all parties concerned.

4.0

GEOPHYSICAL DATA

4.1

Sources Available

The sources for assessment included:

ADCO
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Digital copy of side-scan sonar and magnetometry data acquired

•

Onboard survey apparatus

•

Side-scan Sonar Data Thermal Rolls

•

Side-scan Coda files for Cable Route 3 area

9

05R134 Archaeological Assessment

4.2

Sceirde Rocks, Galway Bay

Nature of Record

The record is comprehensive. Details of the logistical arrangement are presented in
Appendix B, which is a copy of IMAR’s report for this project. 3 A c. 3.66km E-W by c.
1.71km N-S area of seabed that represents the principal survey area was recorded in
significant detail using side-scan sonar, and magnetometry survey. Multi-beam
bathymetric data, with backscatter was also acquired, but this data was still being
processed at the time of writing and was not available for consultation. The area
surveyed exceeded the boundaries of the polygon by several hundred metres at the
east and west ends, and by c. 50m at the north and south ends of the main survey
box. One area in the very southwest, around Doolick Rock, was not surveyed
because the water was too shallow to allow access. The two cable routes were also
comprehensively surveyed. The primary side-scan and magnetometer data was
presented for examination. The equipment used included (Figures 3-5):
•

Seapath 200 RTK DGPS receiver provided navigation control

•

Geoacoustics 981 Side-scan sonar transceiver with a 159D tow-fish. All data
was recorded using 500kHz, at 75m range.

•

Geometrics 881 Caesium magnetometer, towed.

The data amounts to an intensive survey of the study area. The survey has provided
overlap and the ability to view the same areas of seabed from different directions. The
survey vessel was the Connemara, formerly NUI Galway’s research vessel.
Survey Grid
The survey was carried out along twenty-eight survey grid lines on the main E-W long
axis of the principal survey area, and along one and two survey grid lines on cable
routes 1 and 2 respectively (Figure 6). The survey lines are implicit on the mosaic
image of cable route 3 (Figure 15). The lines were spaced 50m apart, while an
additional line within the principal survey area was inserted 25m from the main lines
on either side. The side-scan sonar and magnetometry surveys were conducted at
the same time. The side-scan sonar towfish was towed approximately 15m astern.
The magnetometer was towed approximately 30m astern. Layback has been allowed
for on the plotted drawings, but has not been allowed for on the thermal roll images.
Side-scan sonar data was collected at an operational frequency of 500kHz, and a
range of 75m.
Bathymetry Survey
The multi-beam data collected for bathymetry was not available at the time of writing.

ADCO
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Side-scan Sonar Survey
The survey identifies a seabed of mixed surface types. It shows sand and rock mixes
around Mace Head, in the vicinity of the landfall for cable routes 1 and 3 (Figures 10,
16). Banks of sand cover the area northeast of Macdara’s Island along the route for
cable 2 (Figure 11). The entrance to Ard Bay, on the other hand, has a very rocky
surface (Figure 12). In the principal survey area, as might be expected, large
outcrops of bedrock are exposed, and these increase in density with proximity to the
Rocks (Figure 13). Nevertheless, this rocky area retains gullies that are filled with
sand, much of which is rippled. The seabed image was crisp was clear, and it
revealed no distinct evidence for archaeological features, and little in the way of
archaeological potential. Two anomalies are detected here, and these are described
in Appendix C, and reproduced in Figures 14-15. The anomalies are individual items,
which stand proud of the seabed. It is likely that these targets are boulders or small
exposures of bedrock. In no instance does either target suggest that it is part of a
larger feature such as wreckage.
The side-scan sonar survey does not indicate material of obvious archaeological
association exposed on the seabed within the survey area.

Magnetometer Survey
The magnetometer data reflects a natural pattern of exposed bedrock throughout
much of the area, and the general pattern of background geomagnetic data is
presented on Figure 17. There is also some indication of small-scale localized
anomalies, which occur as spikes in the data, such as indicated in Figures 18-21.
When compared with the side-scan sonar data, these small-scale intense magnetic
variations occur for the most part in areas of sand, either as localized points within
broad expanses of sand, or within small sand pockets that fill the gullies between rock
outcrops (see Appendix C). This pattern would suggest that the localized spikes
represent ferrous metal items, and may be of archaeological interest. Unfortunately,
the locations of the magnetic anomalies are not mirrored by side-scan sonar
anomalies, and this further suggests that the magnetic anomalies are buried. The
depth of such burial cannot be determined from the present data. The distribution of
these anomalies is to the north and east of Doolick Rock, and extends further
eastwards within the principal survey area. As invisible as these anomalies are to the
side-scan sonar images, they are the strongest indicator of archaeological potential
observed, and they do suggest that the principal survey are in particular retains some
3 I am grateful to IMAR Survey Ltd for a copy of their report.
ADCO
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potential for archaeological remains, although the precise nature and extent of this
data is not clear.

5.0

IMPACT OF DEVELOPMENT

The present survey is an initial scoping study to assess the general archaeological
potential of an area of seabed and coastline that may witness future development as
part of an offshore windfarm scheme. As the design details are not known at present,
it is not possible to assess the impact of the wind turbine type and construction
method, cabling, etc. that may ultimately be deployed in this location. Once such
information is forthcoming, it will be possible to assess the level of proposed impacts
further.
The proposed landfall of Cable route 3 in Moyrus townland is situated c. 150m north
of a known archaeological complex of church and graveyard. The landfall site
occupies a narrow inlet that would have served as the natural landing place in this
small bay, and therefore one can expect this to be an archaeologically sensitive area.

6.0

CONCLUSIONS

The review of the known archaeological record and the geophysical data acquired
indicates that the survey area retains a mixed seabed surface of sand, gravel and
predominately rock outcropping.
The data suggests that magnetometer anomalies located within certain parts of the
development area are the only indicator thus far identified to suggest an in situ
archaeological potential at sea. These findings indicate the possibility of certain
ferrous metal debris in pockets of sand and in rock gullies filled with sand, to the
north and east of Doolick Rock. The presence of such anomalies suggests the
possibility for debris associated with ship-wrecking incidents. The localized and smallscale nature of the anomalies does not suggest the presence of large intact remains,
and this is borne out by the lack of any clearly defined side-scan sonar signature for
wreckage. Instead, the pattern of magnetic anomalies presents the possibility of
scattered pieces that have become entrapped or buried in zones of deposition, and
recalls the passing reference to an isolated anchor observed at the base of Sceirde
Mór (Appendix A). This picture is entirely in keeping with the treacherous nature of
the sea area around the Sceirde Rocks for shipping. Further and more detailed
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geophysical survey and archaeological resolution would be required in advance of
development works proceeding.
The occurrence of a church and graveyard complex at Moyrus, close to the proposed
landfall for the emerging preferred route, should be regarded as an indicator of
archaeological potential in this location. Mitigation measures should be conducted to
ensure that impacts on the known and potential archaeological environments in this
location are avoided.

7.0

RECOMMENDATIONS

7.1

Pre-construction Measures

SUB-TIDAL, INTER-TIDAL AND FIELD INSPECTION OF CABLE LANDFALL
LOCATIONS is recommended in advance of development proceeding. This work
would seek to record the seabed and landscape in the immediate vicinity of the
landfalls in terms of its archaeological potential, and to make recommendations for
additional resolution within the limits of the development project as defined. Given the
proximity of the known church and graveyard complex at Moyrus (GA 63-17), it may
be anticipated that further mitigation measures would follow any preliminary surveys
in this location prior to construction works. Such archaeological work is licensed by
the Department of the Environment, Heritage and Local Government (DoEHLG), and
should be undertaken by a suitably qualified archaeologist who has proven
experience in maritime archaeology. The archaeological processing of the licenses
takes a MINIMUM of three-five weeks, and the reports submitted arising from such
work take further time to be assessed by the DoEHLG. A significant lead-in time must
therefore be factored into any pre-construction schedule to avoid programming
conflicts.
ADDITIONAL MARINE GEOPHYSICAL SURVEY OF TURBINE LOCATIONS is
recommended in advance of construction commencing. This work, which is licensed
by the DoEHLG, would focus on a more detailed site-specific survey of each turbine
and extend away from the turbine to include anchor points, cable routes, etc. The
results of the survey work would be interpreted by an experienced archaeologist
recognized by the DoEHLG. Any anomalies located in the vicinity of the impact areas
would need to be fully investigated, and may require diver-truthing to identify their
nature and extent. Diver-truthing would be carried out by a team of experienced
underwater archaeologists, under license from the DoEHLG. The client would need to
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ensure that the archaeological dive contractor holds the necessary commercial dive
insurance for such operations.
ARCHAEOLOGICAL INSPECTION of any bucket grabs or other seabed sampling
within the survey area is recommended to assess the holding capacity of the sands
and gravels for archaeological remains.
7.2

Construction Phase Measures

ARCHAEOLOGICAL MONITORING. Archaeological monitoring licensed to the
Department of the Environment, Heritage and local Government is recommended
during seabed and terrestrial disturbances associated with deposits that lie above the
natural bedrock levels, with the proviso for full excavation of any archaeologically
significant material uncovered at this time.
7.3

Management Measures, Pre-Construction and Construction Phases

RETAINING AN ARCHAEOLOGIST/S. An archaeologist experienced in maritime
archaeology should be retained for the duration of the relevant works.
THE TIME SCALE for the pre-construction and construction phase works should be
made available to the archaeologist, with information on where and when ground and
seabed disturbances will take place.
SUFFICIENT NOTICE. It is essential for the developer to give sufficient notice to the
archaeologist/s in advance of the pre-construction and construction phase works
commencing. This will allow for prompt arrival on site to resolve further survey work,
and to monitor ground and seabed disturbances. As often happens, intervals may
occur during the construction phase. In this case, it is also necessary to inform the
archaeologist/s as to when ground disturbance works will recommence.
DISCOVERY OF ARCHAEOLOGICAL MATERIAL. In the event of archaeological
features or material being uncovered during the construction phase, it is crucial that
any machine work cease in the immediate area to allow the archaeologist/s to inspect
any such material.
ARCHAEOLOGICAL MATERIAL. Once the presence of archaeologically significant
material

is

established,

full

archaeological

recording

of

such

material

is

recommended. If it is not possible for the construction works to avoid the material,
full excavation would be recommended. The extent and duration of excavation would
be a matter for discussion between the client and the licensing authorities.
ADCO
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ARCHAEOLOGICAL TEAM. It is recommended that the core of a suitable
archaeological team / dive-team be on standby to deal with any such rescue
excavation. This would be complimented in the event of a full excavation.
SECURE SITE OFFICES and facilities should be provided on or near those sites
where excavation is required.
BUOYING/FENCING of any such areas would be necessary once discovered and
during excavation.
ADEQUATE FUNDS to cover further survey, excavation, post-excavation analysis,
and any testing or conservation work required should be made available.
MACHINERY TRAFFIC during construction must be restricted as to avoid any of the
selected sites and their environs.
SPOIL should not be dumped on any of the selected sites or their environs.

PLEASE NOTE: All of the above observations and conclusions are based on
the archaeological desktop information and maps and marine geophysical data
logs of the Sceirde Rocks scheme supplied. Should any alteration occur,
further assessment would be required.
PLEASE NOTE: Recommendations are subject to approval by the licensing
authorities of the National Monuments Section in the Department of the
Environment, Heritage and Local Government.

ADCO

15

05R134 Archaeological Assessment

Sceirde Rocks, Galway Bay

8.0

APPENDIX A: LISTINGS OF THE KNOWN ARCHAEOLOGICAL RECORD
FROM THE MARINE SURVEY AREA AT SCEIRDE ROCKS, CO.
GALWAY.

8.1

National Museum of Ireland

There are no records in the National Museum of Ireland archive to stray finds
recovered from this location.

8.2

Previous Licensed Excavation Work

There is no record of previous licensed archaeological excavation work within the
proposed development area.

8.3

Department of the Environment, Heritage and Local Government

Shipwreck Inventory, source: National Monuments Section

ADCO

Name

Location

Date

Details

Anonymous

Mweenish Bay

16/07/1907

3 ton wooden sailing
vessel, en route from
Mweenish to
Rusheenamanagh.
Capsized and later
recovered.

Anonymous

Base of Skeard
Mór, Scierde
Rocks

Unknown

A large anchor has been
identified in this area.

Constance

Roundstone
Bay

17/01/1805

Described as ‘his
majesty’s hired cutter’,
this vessel was totally
wrecked on a rock in a
gale, and was
subsequently looted.

David

At sea,
Roundstone

10/11/1922

En route from St. John to
Glasgow with a cargo of
timber, the vessel was
abandoned at sea and
the crew came ashore at
Rounstone

Diana

Roundstone

7/01/1825

En route from Clare to
Kilrush, the vessel was
wrecked.

Helen

Roundstone
Bay/Mervey
Rock

24/11/1889

100 ton brigantine en
route to Dumbartonshire
from Seafield, Co. Clare,
with a cargo of kelp,
when she was lost and
went to pieces.

Heros/Heroes

Hare
Island/Mutton

7/10/1889

599 ton wooden barque
from Norway en route

Source

Bourke (1994),
185.
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Location
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Date

Island

ADCO

Details

Source

from Galway to Newport
with a cargo of coal. Ran
ashore and wrecked.

Lily

Mutton Island

30/11/1889

225 ton wooden
brigantine or schooner,
en route from North
Shields to Galway with a
cargo of coal, when she
foundered, and went
ashore wrecked.

Majestic

¼ mile NE of
Mutton Island
Light

20/12/1917

Wooden fishing ketch
from Galway. Went on
fire.

Margaret

Mullon / Mutton
Island

2/11/1822

En route from Quebec to
Cork. Lost her sails and
bulwarks.

Marion

Roundstone
Bay

31/12/1852

348t on barque en route
from Glasgow to the
West Indies with a
general cargo. Wrecked
in a storm.

Nordlyset

Mutton Island

10/11/1914

1593 ton steel barque en
route from Rimouski to
Galway with cargo of
deal. Vessel was
scrapped in 1928 and
brought to Shotton.

Pretty Polly

Off
Roundstone
Bay, 53 12 00
0N 010 06 00
0W
(62234.632E
303960.363N)

31/05/1918

Wreck No. 008700011.
19 tone British ketch or
smack, gunned down by
a submarine.

Progressor

Mutton Island

20/11/1850

Brig en route to Liverpool
from Limerick with a
cargo of oats when she
wrecked on a reef to the
north of the island in a
storm.

St. Patrick

Duck Island,
Galway Bay

31/05/1874

20 ton schooner en route
from Galway to
Roundstone with cargo of
ice. Partially wrecked.

St. Patrick

Off Mutton
Island, Galway
Bay

21/11/1881

3 ton wooden pookawn,
foundered.

Successor

Nr Seafield
Point, Mutton
Island

20/11/1850

294 ton vessel lost.
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Name

Location

Date

Details

Thomas Grey

½ mile SW of
Mutton Island
Lighthouse,
Galway bay

2/10/1916

70 ton ketch en route
from Plymouth to Galway
with cargo of manure.

8.4

Source

Listed archaeological monuments within 500m of proposed landfall
locations for suggested cable routes

Townland,
RMR
Reference,
and location
Moyrus, GA
063-015,
74677E
233880N

Site Type

Description

Proximity
to Cable
Route

Impact from
development

Church

Medieval parish church
dedicated to St. MacDara.
Building is rectangular in plan,
measuring 13.42m long by 7.3m
wide. ‘Lackshinnagh Altar’ is
attested to lie on the shoreline c.
80m to the NNW, but no visible
traces existed in 1984. 4

410m
south of
Cable
route 3
landfall

None

Moyrus, GA
063-017,
74889E
234182N

Church and
graveyard

170m
southeast
of Cable
route 3
landfall

None directly

4

Paul Gosling, Archaeological Inventory of County Galway. Volume 1: West Galway(Dublihn,
1993), p. 105.594.
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APPENDIX B: MAGNETOMETER AND SIDE SCAN SONAR SURVEY,
WIND FARM DEVELOPMENT, SKERD ROCKS, CO. GALWAY, IRELAND,
BY IMAR SURVEY LTD , NOVEMBER 2005

Introduction
Preamble
Aquafact Ltd contracted Imar Survey Ltd. to acquire and process Side Scan Sonar and
Magnetometer data for Gaoithe Scéirde Teo.
IMAR Survey was not requested to interpret the results of the survey.
The survey was carried out using the vessel “Conemara”.
Dates
th
th
The survey was carried out between the 13 of October 05 and the 18 of October 2005. Work

was not carried out on the 14th, 15th, and 16th of October, due to inclement weather.
The acquired data was processed in the Imar Survey offices over the following week.
Purpose of Survey
Gaoithe Scéirde Teo. proposes to establish an Wind Farm in the vicinity of the Skerd Rocks,
offshore Conamara, Co. Galway.
The area of the proposed wind farm, and two proposed cable routes ashore were surveyed.
This survey was conducted to investigate the presence of any objects of archaeological
significance, in compliance with the requirements of Dúchas.
Area of Operations
The Survey Area was defined by the following polygon, provided to IMAR Survey by Aquafact:
IRISH GRID
Point

WGS-84

Easting

Northing

Latitude

Longitude

1

70538.536

227246.566

53;16;48.00 N

9;56;30.00 W

2

69889.334

227916.874

53;17;09.00 N

9;57;06.00 W

3

67317.622

227430.955

53;16;51.00 N

9;59;24.00 W

4

67303.676

226930.212

53;16;34.80 N

9;59;24.00 W

5

68464.245

226656.759

53;16;27.00 N

9;58;21.00 W

6

68891.626

228036.997

53;17;12.00 N

9;58;00.00 W

Table 1 Survey Area
The Routes were defined by the following points, provided to IMAR Survey by Aquafact:
IRISH GRID
Point

WGS-84

Easting

Northing

Latitude

Longitude

1

69889.334

227916.847

53;17;09.00 N

9;57;06.00 W

2

73031.226

233121.571

53;20;00.00 N

9;54;24.00 W

3

73687.480

232732.907

53;19;48.00 N

9;53;48.00 W

1

69889.334

227916.847

53;17;09.00 N

9;57;06.00 W

2

71813.073

231205.460

53;18;57.00 N

9;55;27.00 W

3

75234.154

230279.383

53;18;30.00 N

9;52;21.00 W

Route 1

Route 2
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231364.638

53;19;06.00 N

9;51;24.00 W

Table 2 Routes
Operations
Positioning
All survey data was referenced to UTM Zone 29, on the WGS84 Spheroid, then translated into
Irish National Grid (ING), the parameters for which can be found in Table 2. (Note that point
conversions between IRISH GRID and WGS-84 can be performed on the Ordinance Survey
Website www.osi.ie)
The vessel was positioned using a Seapath 200 RTK receiver, which provides positioning to
~2cm horizontal (95% confidence). RTK corrections were obtained from a station established
at Mweenish Island.

This station was established by geodetic transfer from the primary

ordinance survey point at Rossaveal. Two hours of dual frequency data were simultaneously
recorded at both points. This data was post-processed using publicly available Rinex data,
resulting in a horizontal accuracy of better than 2mm, and vertical accuracy better than 5mm,
for the secondary point.
The Seapath 200 RTK also provided Heading information to better than 0.01 degrees.
All survey offsets were measured by total station when the vessel was on the slip in Rossaveal
Position, Side Scan, and Magnetometer Data was collected using QPS QUINSy Navigation
Software.
Side Scan data was recorded on a thermal plotter, with fixes referenced to UTC.
Side Scan Data
Side Scan Data was collected using a Geoacoustics 981 transceiver with a 159D tow-fish.
All data was recorded using 500kHz, at 75m range.
The fish was deployed from the stern using a small electric winch.

Cable lay-back was

measured using a T-Count counter block. This counter block suffered from some slippage,
which resulted in a miss count of up to 6m, hence fish positioning suffered somewhat.
All Side Scan Data was stored digitally using the QUINSy software. Gridded Mosaics were
generated, which are presented with the results in Geotiff format.
Hard copy of the SSS data was recorded using an Ultra Electronics thermal graphic recorder.
Note that the fixes on the paper records are related to the survey track by TIME, and not by fix
number.
The track plot of the SSS fish has already been corrected for fish layback.
Note that as no fish tracking system (USBL or equivalent) was used, the position of the fish is
only derived using layback and the course made good of the vessel, resulting in errors of up to
15m in the fish position. Any plotting of targets should be from average fixes of adjacent lines.
Side Scan Data has been presented in the following formats:
Hard Copy. Two Rolls with fix marks referenced to UTC time. Plotted at 75m per channel.
Scale lines correspond to 9.375m. The time references correspond to the times plotted in the
track-plot.
Geotiff: 4 GeoReferenced tiffs have been included, two each for the site and route. One set is
referenced to UTM Zone 29, the other to ING. These files contain the mosaics derived from
the digitally recorded SSS data, gridded at 20cm.
AutoCAD drawing of the route, with time references: “SSS Track All Irish National Grid.dwg”
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GIS. The SSS mosaics and tracks heave been included in the GIS file: “Skerds SSS & Maggy
.ttkgp”. The freeware GIS viewer from TATUK GIS has been included to allow this file to be
viewed. Run the installer “TatukGIS_VWR_1_6_0_275.exe” to allow access to the GIS file.
Magnetometer Data
Magnetic data was collected using a Geometrics 881 Caesium magnetometer.
All Magnetic data was recorded using the QUINSy software.
The magnetometer was towed 30m from the stern of the vessel.
Magnetic data has been presented in the following formats:
An AutoCAD drawing “Magnetometer All Irish National Grid.dwg” which allows immediate georeferencing of the anomalies. Each line of magnetic data has been plotted on a separate layer,
with Easting& Northing. Point elevation (Z) corresponds to Magnetic Data. It is recommended
that the AutoCAD command VIEW_ORBIT 3D be used to examine the data. The fish layback
has been accounted for.
Microsoft Excel files.

Each line has been presented as an excel file with a graph of the

magnetic data. The files are included in the folder “Magnetometer ING Excel with Graphs”
GIS. The magnetic data has been included as a layer in the GIS file “Skerds SSS & Maggy
.ttkgp”. The colour coding of the layer clearly shows the geomagnetic variation over the area,
but is not immediately useful for picking local anomalies.
Survey Line Plan
A grid plan with 50m line spacing was used to cover the required area. The line plan is
included in the AutoCAD drawing: “skerds lineplan.dwg”.
The line plan is also included in the GIS presentation as a separate layer.
Comments
All of the data acquired was of a high quality.
The entire site was covered except for the area around Doolick rock, which was too shallow to
allow access.
No data was acquired for most of line 850 because of the presence of a seabed obstruction,
which caught the SSS fish, and resulted in damage.

This obstruction was most likely an

abandoned lobster pot with floating ropes. The area was sufficiently covered by adjacent lines.
The line 400_25 was an in-fill line.
SSS
The sidescan data was excellent, despite the marginal weather conditions. It will be difficult to
distinguish targets over most of the area because of the clutter due to the exposed rock.
Magnetometer
The magnetic data is very cluttered because of the iron content of the bedrock in the area.
However several distinctive magnetic anomalies have been observed in the area.
Bathymetry
Multibeam bathymetric data, with backscatter was also acquired over the area. This data will
be presented when processing has been completed.
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Coordinate System Irish National
Grid
Ellipsoid
Name
Semi Major Axis
Semi Minor Axis
Flattening
Eccentricity
First
Second
Datum Transformation
Name
Method
Parameters
Direction
Translation X
Translation Y
Translation Z
Rotation X
Rotation Y
Rotation Z
Scale Factor

Sceirde Rocks, Galway Bay

Ireland 1975

Modified Airy
6377340.189
6356034.446
0.003340850945469
0.081673377583511
0.081947150799739

Ireland 1975
Seven Parameters
WGS84 to Local
-482.53 m
130.60 m
-564.55 m
-0°00'01.04"
-0°00'00.21"
-0°00'00.63"
0.999991850066422

Projection
Irish Grid
Parameters
Central Latitude
53°30'00.0000"N
Central Longitude
8°00'00.0000"W
False Northing
250000.00 m
False Easting
200000.00 m
Scale Factor
1.000035
Table 3 Geodetic and Projection Parameters
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APPENDIX C: INTERPRETATION OF SIDE-SCAN SONAR AND
MAGNETOMETER ANOMALIES, SCEIRDE ROCKS

Source: Vessel Track Plots, Data Record, and Magnetometer Charts
All anomalies are indicated in the accompanying figures.
Side-scan anomalies
No

E/N

Interpretation & Potential

SS1

68636E 227536N

Small irregular anomaly on crown of localized
rising of outcrop. Probably natural. Low
potential.

SS2

69166E 227521N

Small irregular anomaly in sandy area
directly adjacent to rock outcrop. Probably
dispersed rock. Low potential.

Magnetic anomalies: localized sharp spikes in magnetic signatures

ADCO

No

E/N

Corresponding Side-scan image

MG1

70011E 227631N

Rock

MG2

68626E 227191N

Rock

MG3

69913E 227862E

Gully filled with sand

MG4

68617E 227375N

Rock

MG5

68264E 227299N

Sand expanse

MG6

68412E 227404N

Rock

MG7

69365E 227737N

Rock but directly adjacent to narrow gully
filled with sand

MG8

68702E 227469N

Rock

MG9

69511E 226924N

Gully filled with sand

MG10

70511E 227292N

Sand expanse

MG11

69968E 227130N

Sand expanse

MG12

69909E 227218N

Sand expanse

MG13

68999E 226872N

Rock

MG14

68868E 226831N

Gravel

MG15

69703E 227248N

Sand and localized rock outcrop

MG16

69294E 227146N

Sand and localized rock outcrop

MG17

68253E 226748N

Rock

MG18

69877E 227376N

Sand and localized rock outcrop
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MG19

70364E 227625N

Rock

MG20

69104E 227185N

Narrow gully filled with sand

MG21

70104E 227565N

Sand expanse

MG22

70274E 227627N

Sand expanse

MG23

70466E 228789N

Sand expanse, anomaly extending over
120m long and located 25-36m E of
centerline for Cable 1.

MG24

73574E 230752N

Rock

24

Figure 1: Extract from OSi 1:50,000 Discovery Series, indicating the location of
the principal survey area and proposed cable routes

Figure 2: Extract from Archaeological RMP map based on OS 6-inch Sheets, showing the
Principal Survey Area and cable routes, and the known archaeological monuments on land,
highlighted in red.

Figure 3: The survey vessel, Connemara, at Rosaveal, the port of departure.

Figure 4: Side-scan sonar towfish and back-up towfish prior to deployment.

Figure 5: Magnetometer towfish used prior to deployment.

Figure 6: Lines for geophysical survey.
Source: IMAR Survey Ltd

Figure 7: Side-scan sonar trackplot for principal survey area. The fore-shortened SW
corner is due to the inaccessibility posed by the exposed Doolick Rock.
Source: IMAR Survey Ltd

Figure 8: Side-scan sonar trackplot along cable routes, showing limits of survey due to
low water encountered.
Source: IMAR Survey Ltd

Figure 9: Detail of side-scan trackplot from NE corner of principal survey area showing
position-fixing, determined by realtime (hr: min:sec), which is reproduced on the thermal
role data plots. The trackplot data fixes have been corrected for layback.
Source: IMAR Survey Ltd

Figure 10: Side-scan sonar image showing seabed close to the landfall for cable route 1,
showing a mixture of sand and gravel deposits. The small point data anomalies are
probably rocks. Located at 73055E 233107N.

Figure 11: Sand-covered seabed interspersed with gravel spreads/low rock NE of
Macdara's Island, along the route for cable 2. The two slight shadows highlighted in red
are natural phenomenon, and are imaged in the reverse direction (E to W) on Figure 12.
Located at 72899E 230916N and 72660E 230987N

Figure 12: Seabed image NE of Macdara's Island, as indicated on Figure 11, but imaged
from opposite direction. The anomaly highlighted in red appears to compare with the
topmost anomaly on Figure 12.

Figure 13: Seabed image with principal survey area, showing typical dominance of rock
outcrop, interspersed with narrow gullies that are filled with sand. Located at 68823E
227445N.

Figure 14: Image of rising rock outcrop within principal survey area, indicating a localized
anomaly highlighted in red (SS1). Probably natural. Located at68636E 227536N.

Figure 15: Image of sand patch adjacent to rock outcrop in principal survey area,
showing slight anomaly highlighted in red that is probably dispersed rock (SS2). Located
at 69166E 227521N.

Figure 16: Side-scan sonar mosaic showing results of survey on proposed Cable route 3,
leading towards landfall at Moyrus.
Source: IMAR Survey Ltd

Figure 17: Magetometer plot of survey area showing general geomagnetic patterns
identified.
Source: IMAR Survey Ltd

Figure 18: Detail of magnetometer plot within principal survey area. The yellow shade
represents spikes in the magnetic readings, and are localized anomalies, as described in
Appenxix C.
Source: IMAR Survey Ltd
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Figure 19: Extract from Magnetometer profile showing the localized spike highlighted in red
that is identified as MG10 in Appendix C.
Source: IMAR Survey Ltd

Figure 19: Distribution of marine geophysical anomalies identified. Side-scan are
prefaced SS. All others are magnetic anomalies.
Figure 20: Distribution of marine geophysical anomalies identified. Side-scan are
prefaced SS. All others are magnetic anomlaies

Figure 21: Distribution of marine geophysical anomalies identified within turbine location
area and in relation to emerging preferred cable route. Side-scan are prefaced SS. All
others are magnetic anomalies

Recording prehistoric logboat at
Gormanston, Co. Meath
GAS 2025 Irish Sea
Interconnector

Underwater elevation of bridge pier collapsed in
1763. River Nore Flood Alleviation Scheme

Iron cannon on site of 17th-century
timber wreck discovered during
dredging programme, Waterford
Harbour

Appendix V
Alternative Landfall
Site Surveys
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INTERTIDAL SURVEYS

Aqua-Fact International Services Ltd. carried out three intertidal surveys at three alternative
landfall sites. This report documents the results of the alternative landfall sites examined.

1.1 Study Area
The first alternative landfall site, Ceann Mása (Mace Head), was located approximately 4km west
of Carna. The second alternative landfall site, Cuan na hAirde (Ard Bay) was located
approximately 1.25km southwest of Carna Figure 9.75 shows the locations of the the two
alternative landfall sites and the selected landfall sites at Maìros (Moyrus).

Figure 1: Location of the three alternative landfall sites.

1.2 Conservation Designations in the Area
The intertidal habitat at Cuan na hAirde (Ard Bay) is included in the Cuan Cill Chiaráin (Kilkieran
Bay) and Islands (002111) cSAC. This cSAC contains a large area of open marine water, many
islands and rocky islets, and the coastline is much indented with a series of bays, channels and
inlets. Rocky shores dominate this cSAC which range from being exposed to wave action through
to extremely sheltered shores and some tide-swept shores. Refer to Volume 3, Appendix VI for a
site synopsis of the cSAC. The intertidal habitats at Ceann Mása (Mace Head) are not located
within the designated area but it is located approximately 800m northeast of it.
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1.3 Existing Intertidal Environment
Numerous intertidal surveys have been carried out by Aqua-Fact in the area surrounding the
proposed landfall sites (Aqua-Fact, 2003a; 2003b; 2003c; 2004a; 2004b). Generally, this area
consists of rocky shorelines, which in most places gives way to mud in shallow water.

1.3.1 Sampling
At each location a transect was surveyed from extreme high water down the shore to the low
water mark. The locations of the areas surveyed were defined by distance along the line, the
bearing along the line and an approximation of the area’s profile. The survey area’s extended
1.5m to either side of the transect line and surveyors determined biological zones based on
differences in the substrata and biological communities. Surveyors recorded the location (on the
transect) and depth of transitions between zones. Within each zone identified, a 0.1m2 quadrat
was placed in an area representative of the zone. Within this quadrat a record was made of
species present, their abundance and the substrata. Abundance was recorded as percentage
cover where possible. Photographs were taken of all quadrats and a photograph of the overall
view of the transect line was also taken. Where substrata allowed, two 20cm diameter cores were
taken from within the quadrat for species analysis and a third was taken for sediment grain size
analysis. The faunal returns were sieved on a 0.1mm mesh sieve. The sediment samples were
examined for colour, smell and depth of the redox layer, before using the traditional
granulometric method for grain size analysis. Each habitat present was described and a species
list compiled for each. Species were identified to species level where possible.

1.3.1.1 Ceann Mása (Mace Head) Landfall Site
The Ceann Mása (Mace Head) landfall site was visited on the 29th September 2005. The weather
on the day was dry and fine with some cloud cover. The survey was carried out close to a spring
tide, predicted low water was at 09:45Hrs. Figure 2 shows a detailed map and aerial photograph
of the area surveyed.
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Figure 2: Map and aerial photograph of the Ceann Mása (Mace Head) Landfall
Site. The red star indicates the starting point of the survey.
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1.3.1.2 Cuan na hAirde (Ard Bay) Landfall Site
The Cuan na hAirde (Ard Bay) landfall site was visited on the 20th September 2005. The
weather on the day was dry and fine with some cloud cover. The survey was carried out
close to a spring tide, predicted low water was at 12:51Hrs. Figure 3 shows a detailed map
and aerial photograph of the area surveyed.

Figure 3: Map and aerial photograph of the Cuan na hAirde (Ard Bay) Landfall
Site. The red star indicates the starting point of the survey.
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1.3.2 Ceann Mása (Mace Head) Results
1.3.2.1 Shore description
The intertidal habitat at Ceann Mása (Mace Head) (53°19.722’N 9°53.76’W) can be
described as a moderately exposed bay. The shoreline can be described as a moderately
exposed rocky shore (Fossitt, 2000) consisting of bedrock, boulders and stable cobbles,
sediments in the upper and middle shore and muddy sand in the lower shore. For the sake
of clarity the shore description can be split into three categories: upper shore, mid shore
and lower shore.

1.3.2.2 Transect
The transect began at the high tide mark and ran down the shore in a northwesterly
direction to the low tide mark. The total length of the shore was 88.6m. Due to the length
of the shore, the transect was split into three segments. Figures 4 (upper shore), 5 and 6
(mid shore) and 7 (lower shore) show photographs of each segment of the transect.

Figure 4: Upper shore segment of the transect running into the mid shore
segment.
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Figure 5: Mid shore segment of the transect looking up towards the upper shore.

Figure 6: Lower mid shore segment of the transect running towards the lower
shore.
6

Fuinneamh Sceirde Teoranta

Sceirde Wind Farm – EIS – INTERTIDAL SURVEYS

Figure 7: View down the Lower shore.
The profile of the shore was recorded along the transect length and was as follows:
Start of transect – Biotope 1: 0.5m
Biotope 1 – Biotope 2a: 1m
Biotope 2a – Biotope 2b: 0.6m
Biotope 2b – Biotope 3: 0.76m
Figure 8 below shows a profile of the shore, due to vast differences in the length of the
shore compared to the height of the shore, two different scales were used. Along the
horizontal axis, 10m = 0.5 inch and along the vertical axis, 1m = 1 inch.

Figure 8: Shore profile of Ceann Mása (Mace Head) landfall site. Horizontal axis
scale 10m:0.5inch. Vertical axis scale 1m:1inch.
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Upper Shore
Fossitt (2000) categorised the habitat observed on the extreme upper shore as 'lower salt
marsh', which supported halophytes, or salt-tolerant plants such as: thrift Armeria
maritima, sea arrow-grass Triglochin maritima, sea milkwort Glaux maritima and toad
Rush Juncus bufonius. Figure 9 shows an example of the lower salt marsh area. The upper
shore consisted of one distinct biotope. Biotope 1 (LR.FLR.Lic.YG; Yellow and grey lichens
on supralittoral rock) ran a distance of 15.6m from the beginning of the transect. Figure
10 shows a photograph of the biotope 1 quadrat. The substratum of this biotope was
littoral rock consisting bedrock. Within the quadrat the followng species were recorded:
• The black shields lichen Lecanora atra (30% cover)
• The green lichen (Sea Ivory) Ramalina siliquosa (20% cover)
• The orange leafy lichen Xanthoria parietina (15% cover)
• The black tar lichen Verrucaria maura (10% cover)
• Bare rock constituted the final 25% cover.

Figure 9: Lower salt marsh on extreme upper shore.
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Figure 10: Biotope 1 quadrat (LR.FLR.Lic.YG; Yellow and grey lichens on
supralittoral rock).

Mid Shore
The midshore consisted of three biotopes. Biotope 2a consisted of a mosaic of two
biotopes (LR.LLR.F.Pel; Pelvetia canaliculata on sheltered littoral fringe rock) and
(LR.FLR.Lic.Ver.Ver; Verrucaria maura on very exposed to very sheltered upper littoral
fringe rock) and ran a distance of 20m from the end of biotope 1 (LR.FLR.Lic.YG). Figure
11 shows a photograph of the biotope 2a quadrat. The substratum of this biotope was
classified as bedrock with large to small boulders. The substratum within the quadrat was
made up of bedrock (95%) and gravel (5%). Within the quadrat the followng species were
recorded:
The black tar lichen Verrucaria maura (55% cover)
The spiral wrack Fucus spiralis (10% cover)
The channelled wrack Pelvetia canaliculata (10% cover)
Bare rock (25% cover)
The rough periwinkle Littorina saxatilis (20 individuals)
The common limpet Patella vulgata (1 individual)
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Figure 11: Biotope 2a quadrat (LR.LLR.F.Pel; Pelvetia canaliculata on sheltered
littoral fringe rock/ LR.FLR.Lic.Ver.Ver; Verrucaria maura on very exposed to
very sheltered upper littoral fringe rock).
Biotope 2b (LR.MLR.BF.FspiB; Fucus spiralis on full salinity exposed to moderately exposed
upper eulittoral rock) ran for a distance of 40m from the end of biotope 2a (LR.LLR.F.Pel\
LR.FLR.Lic.Ver.Ver). Figure 12 shows a photograph of the biotope 2b quadrat. The
substratum consisted of bedrock, medium to small boulders and cobbles. On the surface
layer within the quadrat, the following species were recorded:
The black tar lichen Verrucaria maura (25% cover)
The spiral wrack Fucus spiralis (15% cover)
The common limpet Patella vulgata (7 individuals)
The painted topshell Calliostoma zizyphinum (3 individuals)
The rough periwinkle Littorina saxatilis (2 individuals)
The toothed topshelll Monodonta lineata (2 individuals)
The barnacle Semibalanus balanoides (2% cover)
On the under surface, the substratum consisted of empty shells and the following species
were recorded:
The rough periwinkle Littorina saxatilis
The barnacle Semibalanus balanoides
The common limpet Patella vulgata
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Figure 12: Biotope 2b quadrat (LR.MLR.BF.FspiB; Fucus spiralis on full salinity
exposed to moderately exposed upper eulittoral rock).
Lower Shore
The lower shore consisted of bedrock, large to medium boulders and mixed substrata. It
was a seaweed dominated shore, with the presence of limpets, periwinkles, topshells,
barnacles and lichens. Biotope 3 was a mosaic of two biotopes (LR.LLR.F.Fserr.X; Fucus
serratus on full salinity lower eulittoral mixed substrata and LR.LLR.F.Asc.FS; Ascophyllum
nodosum on full salinity mid eulittoral rock), which ran a distance of 13m from the end of
biotope 2b (LR.MLR.BF.FspiB). Figures 13 and 14 show photographs of the upper and
lower surface of biotope 3 quadrat respectively The substratum consisted of bedrock.
Within the quadrat the followng species were recorded from the upper surface:
Egg/knotted wrack Ascophyllum nodosum (94% cover)
The sea grass Enteromorpha intestinaloides (1%)
The serrated/toothed wrack Fucus serratus (2% cover)
The spiral wrack Fucus spiralis (1% cover)
Polysiphonia lanosa (1% cover)
Carregeen moss Chondrus crispus (1% cover)
On the under surface, the following species were recorded:
The serrated/toothed wrack Fucus serratus (65% cover)
Egg/knotted wrack Ascophyllum nodosum (18% cover)
Purple lichen (2%)
The beadlet anemone Actinia equina (5%)
Bare rock (10% cover)
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Figure 13: Upper surface of Biotope 3 quadrat (LR.LLR.F.Fserr.X; Fucus serratus
on full salinity lower eulittoral mixed substrata/LR.LLR.F.Asc.FS; Ascophyllum
nodosum on full salinity mid eulittoral rock).

Figure 14: Lower surface of Biotope 3 quadrat (LR.LLR.F.Fserr.X; Fucus serratus
on full salinity lower eulittoral mixed substrata/LR.LLR.F.Asc.FS; Ascophyllum
nodosum on full salinity mid eulittoral rock).
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1.3.3 Cuan na hAirde (Ard Bay) Results
1.3.3.1 Shore description
The intertidal habitat at Cuan na hAirde (Ard Bay) (53°19.21’N 9°51.15’W) can be
described as a moderately sheltered bay and is included in the Cuan Cill Chiaráin (Kilkieran
bay) and Islands candidate Special Area of Conservation (site code:002111). The shoreline
can be described as a mixed substrata shore (Fossitt, 2000) consisting of rock, boulders
and cobble sediments in the upper and middle shore and muddy sand in the lower shore.
For the sake of clarity the shore description can be split into three categories: upper shore,
mid shore and lower shore.

1.3.3.2 Transect
The transect began at the high tide mark and ran down the shore in a southwesterly
direction to the low tide mark. The total length of the shore was 84.6m. Due to the length
of the shore, the transect was split into three segments. Figures 15 (upper shore), 16 (mid
shore) and 17 (lower shore) show photographs of each segment of the transect.

Figure 15: Upper shore segment of the transect running into the mid shore
segment.
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Figure 16: Mid shore segment of the transect looking up towards the upper
shore.

Figure 17: Mid shore segment of the transect running into the lower shore.
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The profile of the shore was recorded along the transect length and was as follows:
Start of transect – Biotope 1a: 0.5m
Biotope 1a – Biotope 1b: 0.25m
Biotope 1b – Biotope 1c: 0.25m
Biotope 1c – Biotope 2a: 0.5m
Biotope 2a – Biotope 2b: 1m
Biotope 2b – Biotope 3a: 0.3m
Biotope 3a – Biotope 3b: 0.5m
Figure 18 below shows a profile of the shore, due to vast differences in the length of the
shore compared to the height of the shore, two different scales were used. Along the
horizontal axis, 10m = 0.5 inch and along the vertical axis, 1m = 1 inch.

Figure 18: Shore profile of Cuan na hAirde (Ard Bay) landfall site. Horizontal
axis scale 10m:0.5inch. Vertical axis scale 1m:1inch.

Upper Shore
The upper shore consisted of three distinct biotopes. Biotope 1a (LR.FLR.Lic.YG; Yellow
and grey lichens on supralittoral rock) ran a distance of 4.3m from the beginning of the
transect. Figure 19 shows a photograph of the biotope 1a quadrat. The substratum of this
biotope was littoral rock consisting of large boulders and rocks. Within the quadrat the
followng species were recorded:
The green lichen (Sea Ivory) Ramalina siliquosa (55% cover)
The black shields lichen Lecanora atra (25% cover)
The orange leafy lichen Xanthoria parietina (10% cover)
Bare rock constituted the final 10% cover.
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Figure 19: Biotope 1a quadrat (LR.FLR.Lic.YG; Yellow and grey lichens on
supralittoral rock).

Biotope 1b (LR.FLR.Lic.Ver.Ver; Verrucaria maura on very exposed to very sheltered upper
littoral fringe rock) ran a distance of 2.5m from the end of biotope 1a (LR.FLR.Lic.YG).
Figure 20 shows a photograph of the biotope 1b quadrat. The substratum of this biotope
was classified as medium boulders and cobbles. Within the quadrat the followng species
were recorded:
The black tar lichen Verrucaria maura (30% cover)
The black tufted lichen Lichina pygmaea (25% cover)
The black shields lichen Lecanora atra (10% cover)
Light green encrusting lichen Verrrucaria mucosa (10% cover)
The orange leafy lichen Xanthoria parietina (5% cover)
Bare rock (20% cover)
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Figure 20: Biotope 1b quadrat (LR.FLR.Lic.Ver.Ver; Verrucaria maura on very
exposed to very sheltered upper littoral fringe rock).

Biotope 1c (LR.LLR.FVS.PelVS; Pelvetia canaliculata on sheltered, variable salinity littoral
fringe rock) ran for a distance of 6m from the end of biotope 1b (LR.FLR.Lic.Ver.Ver).
Figure 21 shows a photograph of the biotope 1c quadrat. The substratum consisted of
bedrock (50% cover), small boulders (10% cover), cobbles (25% over), pebbles and
broken shell (25% cover).
On the surface layer within the quadrat, the following species were recorded:
The black tar lichen Verrucaria maura (50% cover)
The channelled wrack Pelvetia canaliculata (20% cover)
The black tufted lichen Lichina pygmaea (5% cover)
Bare rock (25% cover)
On the under surface, the following species were recorded:
The rough periwinkle Littorina saxatilis (frequent abundance)
Sandhoppers Talitrus saltator (frequent abundance)
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Figure 21: Biotope 1c quadrat (LR.LLR.FVS.PelVS; Pelvetia canaliculata on
sheltered, variable salinity littoral fringe rock).

Mid Shore
The mid shore consisted of medium boulders, pebbles and gravel and it was gently
sloping. The mid shore consisted of two distinct biotopes. Biotope 2a (LR.LLR.F.Fspi; Fucus
spiralis on moderately exposed to very sheltered upper eulittoral rock) ran a distance of
10.8m from the end of biotope 3 (LR.LLR.FVS.PelVS). Figure 22 shows a photograph of the
biotope 2a quadrat. The substratum consisted of medium boulders (75% cover) and
bedrock (25% cover). Within the quadrat the followng species were recorded:
The black tar lichen Verrucaria maura (50% cover)
The spiral wrack Fucus spiralis (20% cover)
The channelled wrack Pelvetia canaliculata (20% cover)
Egg/knotted wrack Ascophyllum nodosum (10% cover)
Painted topshell Calliostoma zizphinum (3 individuals)
Bare rock (10% cover)
On the side of the boulders, bare rock constituted 40% cover with some black tar lichen
Verrucaria maura (40% cover) and channelled wrack Pelvetia canaliculata (20% cover).
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Figure 22: Biotope 2a quadrat (LR.LLR.F.Fspi; Fucus spiralis on moderately
exposed to very sheltered upper eulittoral rock).

Biotope 2b (Transitional biotope between LR.LLR.F.Fspi above and LR.LLR.F.Asc below) ran
for a distance of 32m from the end of biotope 2a (LR.LLR.F.Fspi). Figures 23 and 24 show
photographs of the upper and lower surface of the biotope 2b quadrat respectively. The
substratum consisted of boulders (10% cover), pebbles (20% cover), dead shells (30%
cover) and gravel (60% cover).
On the surface layer within the quadrat, the following species were recorded:
Egg/knotted wrack Ascophyllum nodosum (70% cover)
The spiral wrack Fucus spiralis (30% cover)
On the under surface, the following species were recorded:
The edible periwinkle Littorina littorea (1 individual)
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Figure 23: Biotope 2b quadrat, upper surface (Transitional biotope between
LR.LLR.F.Fspi above and LR.LLR.F.Asc below).

Figure 24: Biotope 2b quadrat, under surface (Transitional biotope between
LR.LLR.F.Fspi above and LR.LLR.F.Asc below).
Lower Shore
The slope of the lower shore was slightly steeper than for biotope 2b. Medium boulders
and bedrock dominated. There was a thick layer of Fucus vesiculosus, Ascophyllum
nodosum and Fucus spiralis present. Codium tomentosum was present on rocky outcrops.
The lower shore comprised two distinct biotopes. Biotope 3a (LR.LLR.F.Asc; Ascophyllum
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nodosum on very sheltered mid eulittoral rock) ran a distance of 17m from the end of
biotope 2b (LR.LLR.F.Fspi - LR.LLR.F.Asc). Figure 25 shows a photograph of the biotope 3a
quadrat. The substrate was composed of medium boulders (75% cover) and bedrock (25%
cover).
Within the quadrat the followng species were recorded:
The bladder wrack Fucus vesiculosus (30% cover)
Egg/knotted wrack Ascophyllum nodosum (30% cover)
The serrated/toothed wrack Fucus serratus (5% cover)
Polysiphonia lanosa (1% cover)
The edible periwinkle Littorina littorea (1 individual)
Mud (34% cover)

Figure 25: Biotope 3a quadrat (LR.LLR.F.Asc; Ascophyllum nodosum on very
sheltered mid eulittoral rock).

Biotope 3b (SS.SCS; Sublittoral coarse sediment (unstable cobbles and pebbles, gravels
and coarse sands)) ran a distance of 12m from the end of biotope 3a (LR.LLR.F.Asc). This
biotope was relatively flat with very low levels of seaweed cover. The bedrock was medium
to small boulders, cobbles, dead shells and gravelly mud. The anoxic layer was
approximately 1cm below the sediment surface. Figure 26 shows a photograph of the
biotope 3b quadrat.
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Figure 26: Biotope 3b quadrat. (SS.SCS; Sublittoral coarse sediment (unstable
cobbles and pebbles, gravels and coarse sands)).

1.4 Discussion
1.4.1 Ceann Mása (Mace Head) Landfall Site
The shoreline examined at the Ceann Mása (Mace Head) landfall site is typical of a
moderately exposed rocky shore. Fossitt (2000) categorised the habitat observed on the
extreme upper shore as 'lower salt marsh' which supported halophytes, or salt-tolerant
plants such as: thrift Armeria maritima, sea arrow-grass Triglochin maritima, sea milkwort
Glaux maritima and toad rush Juncus bufonius. The rocky shores of the site are comprised
of a mixture of bedrock, boulders and gravel. The upper shore exhibited the biotope
LR.FLR.Lic.YG (Yellow and grey lichens on supralittoral rock). The almost vertical bedrock
and stable boulders in the supralittoral (or splash zone) were characterised by a diverse
maritime community of yellow and grey lichens, such as Xanthoria parietina, Lecanora atra
and Ramalina siliquosa. This biotope was found at the top of the shore, immediately above
a zone of the black lichen Verrucaria maura (Ver.Ver). The Ver.Ver biotope formed a
mosaic with the F.Pel biotope. This was characterised by a cover of the wrack Pelvetia
canaliculata, which had overgrown a crust of black lichens (V. maura). As is commonly
found in this biotope, individuals of the wrack Fucus spiralis were found among the P.
canaliculata and individuals of the species Littorina saxatilis were present. This biotope was
found above a mid shore biotope dominated by F. spiralis (FspiB). This biotope was
characterised by a band of the spiral wrack Fucus spiralis overlying the black lichen
Verrucaria maura. As is typical of this biotope, the community consisted of the limpet
Patella vulgata, the periwinkle Littorina saxatilis, the barnacle Semibalanus balanoides.
The biotope below FspiB was a mosaic between Fserr.X and F.Asc.FS being dominated by
F. serratus and Ascophyllum nodosum. The red seaweed Polysiphonia lanosa was found
growing as an epiphyte on the A. nodosum fronds. As is typical of the Asc.FS biotope, the
red seaweed Chondrus crispus and the anemone Actinia equina were present.
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1.4.2 Cuan na hAirde (Ard bay) Landfall Site
The shoreline examined at the Cuan na hAirde (Ard bay) landfall site is typical of a
sheltered rocky shore. The rocky shores of the site are comprised of a mixture of bedrock,
boulders and gravel. The upper shore exhibited the biotope LR.FLR.Lic.YG (Yellow and grey
lichens on supralittoral rock). The almost vertical bedrock and stable boulders in the
supralittoral (or splash zone) were characterised by a diverse maritime community of
yellow and grey lichens, such as Xanthoria parietina, Lecanora atra and Ramalina
siliquosa. This biotope was found at the top of the shore, immediately above a zone of the
black lichen Verrucaria maura (Ver.Ver). Due to the sheltered nature of this site the
transition zone from YG to Ver.Ver was indistinct and a mixed zone of YG and Ver.Ver was
present. The Ver.Ver biotope blended into the PelVS biotope which was characterised by a
dense cover of the wrack Pelvetia canaliculata, which had overgrown a crust of black
lichens (V. maura). As is commonly found in this biotope, the rough winkle Littorina
saxatilis and sandhoppers Talitrus saltator were present. This biotope was found above a
mid shore biotope dominated by F. spiralis (Fspi). This biotope was characterised by a
band of the spiral wrack Fucus spiralis overlying the black lichen Verrucaria maura. As is
typical of extreme sheltered areas, F. spiralis merged with P. canaliculata to form a very
narrow band. The biotope below Fspi was transitional between Fspi and F.Asc, being
dominated by F. spiralis and Ascophyllum nodosum. The F.Asc biotope found on the lower
shore below the transitional zone is characterised by the wrack Ascophyllum nodosum with
Fucus vesiculosus present in disturbed areas among the A. nodosum. The red seaweed
Polysiphonia lanosa was found growing as an epiphyte on the A. nodosum fronds. This
biotope was found above a gravelly mud biotope, where the redox layer was
approximately 1cm from the sediment surface. Fauna or floral life was not evident in this
area.

1.4.3 Conclusions
Both of these shorelines are common along the Irish west coast. The landall site at Cuan
na hAirde (Ard Bay) is located within the Cuan Cill Chiaráin (Kilkieran bay) and Islands
candidate Special Area of Conservation (site code:002111). Due to its location within the
cSAC its use as a landfall site would mean that the subsea cable(s) would have to transect
the cSAC. For this reason it was considered that this route and therefore landfall site would
not be selected for the proposed development. No rare species or species of conservation
importance were recorded from Ceann Mása (Mace head) however Maìros (Moyrus) was
selected for the following reasons:
•
Greater distance from the Cuan Cill Chiaráin (Kilkieran Bay) and Islands
cSAC (2111)
•
There would be more disruption to minor roads if the Ceann Mása (Mace
head) option was selected. These minor roads cannot accommodate twoway traffic and the minor roads would have to be closed during cable
laying. Additionally, access to residential housing along these minor roads
would be cut off during the cable laying process.
•
As regards the communities present, both Maìros (Moyrus) and Ceann
Mása (Mace head) were quite similar, which is not surprising as this shore
type is common around this part of coastline.
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SITE NAME: CONNEMARA BOG COMPLEX
SITE CODE: 002034
The Connemara Bog Complex is a large site encompassing the majority of the south
Connemara lowlands, Co. Galway. The site is bounded to the north by the Galway-Clifden
road and stretches as far east as the Moycullen-Spiddal road. Because of its large size the
site contains a wide range of habitats. Extensive tracts of western blanket bog form the
core interest, but there are also areas of heath, woodland, lakes, rivers and streams.
The Connemara Bog Complex is underlain predominantly by various Galway granites, with
small areas along the northern boundary of Lakes Marble, schist and gneiss. The
Roundstone bog area has a diverse bedrock geology composed mainly of the basic
intrusive rock, gabbro. An area of rock, possibly Cambrian in age, called the Delaney
Dome Formation occurs in the north-west of this area. Gabbro also occurs in the Kilkieran
peninsula and near Cashel. The whole area was glaciated in the last Ice Age, which
scoured the lowlands of Connemara.
The main habitat within this site is lowland Atlantic blanket bog. Most of the area is
covered by blanket peat greater than one metre in depth. The Connemara Bog Complex is
characterized by areas of deeper peat surrounded by rocky granite outcrops, covered by
heath vegetation. The deeper peat areas are often covered by lakes and river systems. A
mosaic of different communities therefore exists. These include, hummock/hollow
systems, inter-connecting pools, Atlantic blanket bog pools, flushes, transition and quaking
mires, freshwater marshes, lakeshore, lake and river systems. The key plant species of
lowland blanket bog are Black Bog-rush (Schoenus nigricans), Purple Moor-grass (Molinia
caerulea), Cross-leaved Heath (Erica tetralix), Deergrass (Scirpus cespitosus), Common
Cottongrass (Eriophorum angustifolium), Bog Asphodel (Narthecium ossifragum), White
Beak-sedge (Rhynchospora alba) and Bog Moss (Sphagnum) species.
Small patches of deciduous woodland and a large number of oligotrophic lakes add to the
habitat diversity of the site. Also occurring within the site are several lagoons (a type of
brackish lake) which display considerable variations in size, depth and salinity, resulting in
a diverse assemblage of floral and faunal communities.
Nine legally protected plant species occur within this site (Flora (Protection) Order, 1999):
Forked Spleenwort (Asplenium septentrionale), Parsley Fern (Cryptogramma crispa), Bog
Hair-grass (Deschampsia setacea), Slender Cottongrass (Eriophorum gracile), Bog Orchid
(Hammarbya paludosa), Slender Naiad (Najas flexilis), Heath Cudweed (Omalotheca
sylvatica), Pillwort (Pilularia globulifera) and Pale Dog-violet (Viola lactea). The rare and
threatened species, Dorset Heath (Erica ciliaris), Mackay's Heath (Erica mackaiana) and
Green-winged Orchid (Orchis morio) also occurs within this site. All the above species are
listed in the Irish Red Data Book and Slender Naiad is listed on Annex II of the EU Habitats
Directive.
The site is of national importance for wintering populations of Greenland White-fronted
Geese. Small flocks (up to 30) are nowadays found on Roundstone Bog and also use the
bogs between Recess and Maam Cross. In April 1989 a synchronised ground and air
census of the Connemara bogs located 7 flocks of White-fronts, totalling 134-137 birds. In
1991/93 wintering numbers were considered to be not much more than 60 birds.
There is an internationally important breeding area for Cormorants at Lough Scannive with
218 pairs present in 1985 in a colony which is known to have existed pre-1968. Golden
Plover, a species listed on Annex I of the EU Birds Directive, nests at up to four locations
in the site, with a maximum of two pairs noted at any one location. Another Annex I
species known to be present in the site is Merlin. Lough Naskanniva is an important inland
breeding site for Common Terns (up to 60 pairs in 1977 and 1992) and Choughs, both of
which are also Annex I species under the EU Birds Directive.
Arctic Charr occurs in a number of lakes within the site: Ballynahinch Lake, Glenicmurrin
Lough and Lough Shindilla. The species has also been reported from Lough Oorid and
Lough Glendollagh in the past, but has not been recorded from these lakes in recent years.
Arctic Charr is listed in the Irish Red Data Book as being threatened.
Otter has been recorded as occurring in the Connemara Bog Complex. It is listed on Annex

II of the EU Habitats Directive as being threatened in Europe and in the Red Data Book as
internationally important. Irish Hare, another mammal listed in the Red Data Book, occurs
on the site.
Common Frog breeds on the site. It is listed in the Irish Red Data Book as internationally
important and on Annex V of the EU Habitats Directive.
Marsh Fritillary (Euphydryas aurinia), a species of butterfly listed on Annex II of the EU
Habitats Directive, occurs on the site.
The main damaging operations and threats in the Connemara Bog Complex are peatcutting, overgrazing and afforestation. Extensive peat extraction using 'Difco' machines
has become common in the region in recent years and cutting by excavator and hopper is
also increasing. The handcutting of peat is less threatening as it is usually on a much
smaller scale but it still needs to be controlled within the site. Afforestation also threatens
the site. Forestry affects habitat uniformity, lake and river catchments, nesting and
feeding habitats for animals, and landscape integrity. Overgrazing and poaching by sheep
and cattle is a widespread problem within the site, with erosion of peat ensuing. The above
operations are the most extensive but other threats and potentially damaging operations
include land drainage and reclamation, fertilization, quarrying and dumping.
In summary, the Connemara Bog Complex encompasses a large area of relatively
undamaged lowland Atlantic blanket bog of high conservation significance to Ireland as
well as Europe. The site has nine protected and threatened Irish Red Data Book plant
species. The site is internationally important for Cormorants and nationally important for
Greenland White-fronted Geese and contains nesting sites for Golden Plover. The site
supports several bird species listed on Annex I of the EU Birds Directive and a range of
plant and animal species listed on Annex II of the EU Habitats Directive.

SITE NAME : GALWAY BAY COMPLEX
SITE CODE : 000268
Situated on the west coast of Ireland, this site comprises the inner, shallow part of a large
bay which is partially sheltered by the Aran Islands. The Burren karstic limestone fringes
the southern sides and extends into the sublittoral. West of Galway city the bedrock
geology is granite. There are numerous shallow and intertidal inlets on the eastern and
southern sides, notably Muckinish, Aughinish and Kinvarra Bays. A number of small
islands composed of glacial deposits are located along the eastern side. These include
Eddy Island, Deer Island and Tawin Island. A diverse range of marine, coastal and
terrestrial habitats, including several listed on Annex I of the EU Habitats Directive, occur
within the site, making the area of high scientific importance.
Galway Bay South holds a very high number of littoral communities (12). They range from
rocky terraces, to sandy beaches with rock or sand dunes behind. The intertidal sediments
of Galway Bay support good examples of communities that are moderately exposed to
wave action. A well-defined talitrid zone in the upper shore gives way to an intertidal,
mid-shore zone with sparse epifauna or infauna. On the lower, flat part of the shore, the
tubes of the deposit-feeding terebellid worm, Lanice conchilega, are common on the
surface. Nereid and cirratulid polychaete worms (Hediste diversicolor, Arenicola marina),
small crustaceans and bivalves (Angulus tenuis, Cerastoderma edule and Macoma
balthica) are present. The area has the country’s only recorded example of the littoral
community characterized by Fucus serratus with sponges, ascidians and red seaweeds on
tide-swept lower eulittoral mixed substrata. This community has very high species
richness (85 species), as do the sublittoral fringe communities on the Finavarra reef (88
species). The rare sea urchin Paracentrotus lividus and the foliose red alga Phyllophora
sicula are present at Finavarra, whereas the red alga Rhodymenia delicatula and the rare
brown alga, Ascophyllum nodosum var. mackii, occur in Kinvara and Muckinish Bays.
Sublittorally, the area has a number of distinctive and important communities. Of
particular note is that Ireland’s only reported piddock bed thrives in the shallows of
Aughinish Bay. The rare sponge, Mycale contarenii, is also found here. There is further
interest in an extensive maerl bed of Phymatolithon calcareum which occurs in the strong
tidal currents of Muckinish Bay. There is also maerl off Finavarra Point and in Kinvara Bay
(Lithothamnion corallioides, Lithophyllum dentatum and Lithophyllum fasciculatum). An
oyster bed in Kinvara Bay and seagrass (Zostera spp.) beds off Finavarra Point are also
important features. Other significant habitats which occur include secondary maerl beds
and communities strongly influenced by tidal streams.
Salt marshes are frequent within this extensive coastal site, with both Atlantic and
Mediterranean marshes well represented. Most of the salt marshes are classified as the
bay type, with the substrate being mud or mud/sand. There is one lagoon type and one
estuary type. Lagoon salt marshes are the rarest type found in Ireland. The best
examples of salt marsh are located in inner Galway bay, east of a line running between
Galway city and Kinvara. In this area the coastline is highly indented, thus providing the
sheltered conditions necessary for extensive salt marsh development. Common salt marsh
species include Thrift (Armeria maritima), Red Fescue (Festuca rubra), Common
Scurvygrass (Cochlearia officinalis), Sea Lavender (Limonium humile), Common
Saltmarsh-grass (Puccinellia maritima), Saltmarsh Rush (Juncus gerardii) and Sea Rush
(Juncus maritimus). On the lower levels of the salt marshes and within pans there occurs
Glasswort (Salicornia europaea agg.). A noteworthy feature of the salt-marsh habitat
within this site is the presence of dwarfed brown seaweeds in the vegetation. These are
also known as “turf fucoids” and typical species include Fucus spp., Ascophyllum nodosum
and Pelvetia canaliculata. A number of locally rare vascular plant species also grow in saltmarsh areas within the site. These include Puccinellia distans and Sea Purslane (Halimione
portulacoides), which are both relatively rare in the western half of the country.
Shingle and stony beaches can be found throughout the site, with the best examples along
the more exposed shores to the south and west of Galway city and to the north and east
of Finnavara, Co. Clare. In general, these shingle shorelines are sparsely vegetated and
frequently occur interspersed with areas of sandy beach and/or bedrock shore. The
associated flora is dominated by plant species of frequently disturbed maritime habitats.
To the south and west of Galway city, typical plants include Curled Dock (Rumex crispus),
Common Couch (Elymus repens), Sea Sandwort (Honkenya peploides), Sea Beet (Beta

vulgaris), Scentless Mayweed (Matricaria maritima), Silverweed (Potentilla anserina) and
Atriplex spp.. Two rare plant species are associated with the habitat: Fat Hen
(Hyoscyamus niger), a threatened species listed in the Irish Red Data Book, grows on
shingle beach to the south of Lough Atalia; there are also old records for the threatened
plant species Sea Kale (Crambe maritima).
An excellent range of lagoons of different types, sizes and salinities occurs within the site.
This habitat is given priority status on Annex I of the Habitat Directive. One unusual type
of lagoon, karstic rock lagoon, is particularly well represented. This type of lagoon is
common on the Aran Islands, but on mainland Ireland, all but one are confined to this one
site including the best example of all karstic lagoons in the country (Lough Murree). The
flora of the habitat is rich and diverse, reflecting the range of salinities in the different
lagoons, and typically brackish with two species of Tasselweed (Ruppia spp.), two Red
Data charophytes Chara canescens and Lamprothamnion papulosum, and Chaetomorpha
linum (all lagoonal specialists). The fauna of the lagoon is also rich, diverse and lagoonal.
At least 10 lagoonal specialist species were recorded in 1996 and 1998 from the combined
habitat of all the lagoons which is one of the highest number for any lagoonal habitat in
the country. Many of the species appear to be rare. The lagoons within this site are an
excellent representative of the habitat type and of high conservation importance.
Other terrestrial habitats within this site which are of conservation importance include Saw
Sedge (Cladium mariscus)-dominated fen and Black Bog-rush (Schoenus nigricans)dominated alkaline fen at Oranmore, a turlough of moderate size at Ballinacourty,
limestone pavement mainly along the southern shore, dry calcareous grassland with
orchids (best examples occurring east of Salthill), wet grassland and an area of deciduous
woodland at Barna.
Inner Galway Bay provides extensive good quality habitat for Common Seals, a species
listed on Annex II of the EU Habitats Directive. In 1984, this seal colony was one of the
top three sites in the country, with over 140 animals recorded. The seals use a range of
haul-out sites distributed through the bay - these include inner Oranmore Bay, Rabbit
Island, St.Brendan’s Island, Tawin Island, Kinvarra Bay, Aughinish Bay and Ballyvaughan.
The site provides optimum habitat for Otter.
Galway Bay is a very important ornithological site. The shallow waters provide excellent
habitat for Great Northern Divers (35), Black-throated Divers (28), Scaup (39), Longtailed Duck (27) and Red-breasted Merganser (232). (Figures given are peak average
maxima over the 3 winters 1994/95 to 1996/97). All of these populations are of national
importance. The intertidal areas and shoreline provides feeding and roosting habitat for
wintering waterfowl, with Brent Goose (517) having a population of international
importance and a further 11 species having populations of national importance. Four of
the regular wintering species are listed on Annex I of the EU Birds Directive - Golden
Plover, Bar-tailed Godwit and the two diver species. Breeding birds are also of
importance, with significant populations of Sandwich Terns (81 pairs in 1995) and
Common Terns (99 pairs in 1995), both also being listed on Annex I of the EU Directive. A
large Cormorant colony (c.300 pairs in 1989) occurs on Deer Island.
Fishing and aquaculture are the main commercial activities within the site. A concern is
that sewage effluent and detritus of the aquaculture industry could be deleterious to
benthic communities. Reef and sediment communities are vulnerable to disturbance or
compaction from tractors accessing oyster trestles. The Paracentrotus lividus populations
have been shown to be vulnerable to over-fishing. Extraction of maerl in Galway Bay is a
threat. Owing to the proximity of Galway city, shoreline and terrestrial habitats are under
pressure from urban expansion and recreational activities. Eutrophication is probably
affecting some of the lagoons and is a continued threat. Drainage is a general threat to
the turlough and fen habitats. Bird populations may be disturbed by aquaculture
activities.
This large coastal site is of immense conservation importance, with many habitats listed on
Annex I of the EU Habitats Directive, four of which have priority status (lagoon, Cladium
fen, turlough and orchid-rich calcareous grassland). The examples of shallow bays, reefs,
lagoons and salt marshes are amongst the best in the country. The site supports an
important Common Seal colony and a breeding Otter population, both species that are

listed on Annex II of the EU Habitats Directive, and six regular Annex I EU Birds Directive
species. The site also has four Red Data Book plant species, plus a host of rare or scarce
marine and lagoonal animal and plant species.

SITE NAME: INISHBOFIN AND INISHSHARK
SITE CODE: 000278
This site is situated off the Co. Galway coast about 5.5 km from the mainland. It
comprises two main islands, Inishbofin and Inishshark, with several islets and stacks. Part
of the surrounding marine waters are also included. The islands are composed almost
entirely of Silurian slates and shales and rise to heights of 89 m (Inishbofin) and 69 m
(Inishshark).
Inishbofin is the only inhabited island, with a population of about 300 people. Two-thirds
of the island is commonage where the main habitat type is heath, represented by both dry
and wet heath communities. There are many areas of relatively intact dry heath present
on Inishbofin, particularly around the middle and eastern quarter of the island. In most
places this heath is associated with higher ground and exposed rock outcrops. Some
areas of bog and marsh occur, and plantain (Plantago spp.) swards exist on the clifftops.
Several small oligotrophic lakes are present. The largest waterbody, Lough Bofin has a
brackish character and is classified as a lagoon. A small area of sand dune occurs at the
eastern side of the island. The remainder of the island is under cultivation, with most of
the area under grass for pasture and to a lesser degree hay, a small proportion remains
where potatoes, and grain-crops are planted.
Areas with dry heath support such species as semi-prostrate Ling Heather (Calluna
vulgaris), Mat-grass (Nardus stricta), Bell Heather (Erica cinerea), Carnation Sedge (Carex
panicea) Viviparous Fescue (Festuca vivipara), Tormentil (Potentilla erecta), Sweet
vernal-grass (Anthoxanthum odoratum), Common Bent (Agrostis capillaris), Heath-grass
(Danthonia decumbens), Wild Thyme (Thymus praecox) and Sheep’s-bit (Jasione
montana). The rare Spotted Rockrose (Tuberaria guttata) also occurs. The dry heath
habitat generally merges seawards to Plantago sward and landwards to patches of bog
vegetation, Nardus grassland or wet heath with Erica tetralix.
Inishbofin has some good examples of lowland hay meadows. The habitat supports a
typically diverse flora with such species as Yellow-rattle (Rhinanthus minor), Red Clover
(Trifolium pratense), Creeping Buttercup (Ranunculus repens), Sheep’s Sorrel (Rumex
acetosella), Ribwort Plantain (Plantago lanceolata), Hogweed (Heracleum sphondylium),
Silverweed (Potentilla anserina), Cocks-foot (Dactylis glomerata), Curled Dock (Rumex
crispus), Hedge Woundwort (Stachys sylvatica), Selfheal (Prunella vulgaris), Meadow
Vetchling (Lathyrus pratensis), Wild Carrot (Daucus carota), Autumn Hawkbit (Leontodon
autumnalis), Purple Loosestrife (Lythrum salicaria) and Bracken (Pteridium aquilinum).
Sea cliffs are found on the western and north-eastern parts of Inishbofin, as well as on
Inishshark. In places these support a species-rich vegetation with such species as Wild
Angelica (Angelica sylvestris), Thrift (Armeria maritima), Stag’s-horn Plantain (Plantago
coronopus), Roseroot (Rhodiola rosea), Bell Heather (Erica cinerea), Bird’s-foot Trefoil
(Lotus corniculatus), Yorkshire Fog (Holcus lanatus), Dandelion (Taraxacum spp.),
Bracken, Primrose (Primula vulgaris), Honeysuckle (Lonicera periclymenum), Common
Sorrel (Rumex acetosa), English Stonecrop (Sedum anglicum) and Royal Fern (Osmunda
regalis). Cliff-top vegetation frequently comprises a short turf usually dominated by
Stag’s-horn Plantain, Sea Plantain (Plantago maritima) and Thrift, i.e. Plantago sward.
This often grades inland to Nardus grassland, heath or marsh communities where such
species as Wild Thyme, Allseed (Radiola linoides), Sheep’s-bit, Common Centaury
(Centaurium erythraea), Bog Pimpernel (Anagallis tenella), Dandelion, Heath-grass,
Kidney Vetch (Anthyllis vulneraria), Marsh Pennywort (Hydrocotyle vulgaris) and a variety
of lichens are found.
Lough Gowlanagower is one of a number of small oligotrophic lakes present on Inishbofin.
The north-eastern side of the lake supports good communities of Pipewort (Eriocaulon
aquaticum) and Water Lobelia (Lobelia dortmanna).
Lough Bofin is an excellent example of an isolated sedimentary lagoon with a cobble
barrier. This type of lagoon is relatively rare in Ireland. The lagoon is shallow (c. 2 m)
and salinity varies considerably (oligo-euhaline). Seawater enters by percolation and by
overtopping the cobble barrier and large volumes of fresh water enter at times of high
rainfall. The lagoon is in an almost completely natural condition, of which there are very

few examples in Europe. Floristically, the lagoon is very interesting; it supports the rare
charophyte Foxtail Stonewort (Lamprothamnion papulosum), a lagoonal specialist which is
listed in the Red Data Book and protected under the Flora (Protection) Order, 1999, as
well as two species of Tassleweed (Ruppia maritima and R. cirrhosa) and Chaetomorpha
linum, all of which are lagoonal specialists. The vegetation is an excellent example of a
Ruppia/ Lamprothamnion community and the plankton appears to contain unusual
brackish species of the genus Prorcentrum. The fauna of the lagoon is species-poor, with
only one lagoonal specialist, Jaera nordmanni, recorded. The absence of other lagoonal
specialists may be due to the relative isolation of the site.
Inishshark is located to the south-west of Inishbofin and was inhabited up until the 1960s.
The main habitats here are heath and rough pasture. The island is bleak and without
trees. There is a well-developed Plantago sward on the western side, where there are also
some high cliffs. The other sizeable islands in the group are Inishgort, to the south-east of
Inishshark, and Davillaun, to the east of Inishbofin.
In addition to Foxtail Stonewort there are records from Inishbofin for several other
nationally rare Red Data Book species - Spotted Rockrose, for which there are recent
records, Wood Small-reed (Calamagrostis epigejos), last seen in 1967, and Marsh
Clubmoss (Lycopodiella inundata), last recorded in 1911. The last two-named species are
also protected under the Flora (Protection) Order, 1999. Darnel (Lolium temulentum),
also a Red Data Book species, was recorded from Inishshark in 1875. Three lichen species
known in Ireland only from west Galway occur on Inishbofin - Catapyrenium cinerum,
Opegrapha paraxanthoides and Lecidella umboella var. alumula.
The site supports a breeding colony of Grey Seal, a species that is listed on Annex II of the
E.U. Habitats Directive. In 1980, the colony which breeds on Inishgort was estimated at
between 140-180 animals strong.
The site is an important ornithological site. It supports breeding Manx Shearwater (200300 pairs) and wintering Barnacle Goose (up to 640 individuals), the latter a species that
is listed on Annex I of the E.U. Birds Directive. Nationally important numbers of Fulmar
(824 pairs) and small numbers of the Annex I species Storm Petrel (> 30 pairs) also
breed. A pair of Peregrine has nested for many years, while small numbers of Chough
breed and forage on the main islands. Corncrake was once abundant on the islands but
declined in the 1960s until the early 1990s when none was recorded. More recently,
however, the species has been recorded from the site – 1996, 1997 (two singing males)
and 2003. In 1995 27 pairs of Arctic Tern, an Annex I species, were recorded. Other
breeding birds recorded from the site include Shag and Black Guillemot.
In recent times, overgrazing by sheep, and to a lesser extent rabbits, has caused damage
to the vegetation cover of the islands. Cutting of the shallow peat is also considered a
problem.
The site is of considerable conservation significance for the presence of an excellent
example of a lagoon, a habitat listed with priority status on Annex I of the E.U. Habitats
Directive, and for the good examples of heath, sea cliff, hay meadow and other vegetation
communities typical of exposed western islands that it supports. The presence of a
breeding colony of Grey Seal, a species that is listed on Annex II of the E.U. Habitats
Directive, as well as populations of rare Red Data Book plant species and of important bird
populations adds significantly to the importance of the site.

SITE NAME : INISHEER ISLAND
SITE CODE : 001275
Inisheer is the smallest of the three Aran Islands, situated approximately 10km off the
west coast of County Clare. The Island is a geological extension of the Karstic
Carboniferous region of the Burren. Upper Carboniferous limestone strata, interleaved
with layers of shale and clay, form these exposed Islands, which rise to a maximum height
of 64m on Inisheer. The land surface is divided up by a network of fissures, varying from
fine to deep cliffs. The soil cover is thin with pockets of rendzina between the bare
limestone. This naturally-occurring soil is combined with a mixture of sand and seaweed
to form a man-made soil unique to these Islands.
The land surface is subdivided into a labyrinth of high stone walls, each one enclosing a
small area of limestone pavement and its associated species rich calcareous grassland.
A variety of limestone pavement types are present at this site. These include smoothblocky and shattered types, interspersed with a diverse range of associated plant
communities. In places, the rocky grasslands support the Red Data plant species, Hairy
Violet (Viola hirta). This species is protected under the Flora (Protection) Order, 1999.
The more species-rich meadows support a plant community dominated by grasses
(Gramineae), but with many flowering herbs. Species common to this habitat include
Black and Greater Knapweeds (Centaurea nigra and C. scabiosa), Ox-eye Daisy
(Leucanthemum vulgare), Harebell (Campanula rotundifolia), Eyebright (Euphrasia spp.)
and orchids (Orchidaceae). In other areas, Woodsage (Teucrium scorodonia) and Blue
Moor-grass (Sesleria albicans) feature, while Blackthorn (Prunus spinosa) and Burnet Rose
(Rosa pimpinellifolia) are colonising some grasslands.
Dry limestone heath has developed in places, with Ling Heather (Calluna vulgaris), Bell
Heather (Erica cinerea), Purple Moor-grass (Molinia caerulea), Black Bog-rush (Schoenus
nigricans) and occasional patches of Juniper (Juniperus communis) scrub.
Lough More, situated in the east of the island, is an excellent example of a deep (up to 23
m), oligohaline, karstic rock lagoon, a type of lagoon which is believed to be rare in
Europe. The lagoon is connected to the sea through underground rock fissures with
limestone cliffs along much of the shoreline. Seawater enters from a karstic tidal pool to
the north-east of the lake from which diluted seawater (up to 20 ppt) runs into the lake
through limestone pavement. In 1998 the main body of the lake had a uniform salinity of
5 ppt between 1 and 5 m depth with lower salinity water over parts of the surface (0-3
ppt). The benthic vegetation is extremely uniform consisting of green algae
(Enteromorpha spp.) and dense beds of Fennel-leaved Pondweed (Potamogeton
pectinatus). This vegetation ceases below 2-3 m. No lagoonal plant specialists were
found in recent surveys. Immediately below the pondweed community a zone of hard
calcareous algal nodules occurs. These nodules are 2-3 cm in diameter and have a
superficial similarity to marine coralline algae. They appear to be the product of several
species. Marginal vegetation includes small stands of Common Reed (Phragmites
australis), Grey Club-rush (Scirpus lacustris subsp. tabernaemontani) and Sea Club-rush
(Scirpus maritimus). The presence of Saltmarsh Rush (Juncus gerardi) is indicative of salt
marsh vegetation. The fauna of the lagoon is poor despite the apparently stable and
uniform conditions in the lagoon. This may be due to the “island effect” and the problems
of colonisation and survival on a small offshore island. Only three species which are
considered lagoonal specialists have been recorded: Sigara concinna, Conopeum seurati
and Jaera nordmanni.
A range of coastal habitats occur on the island, including bedrock shores, shingle and
sandy beaches and boulder beaches.
Traditional farming practices, in the form of Rye cultivation for thatching, has maintained
suitable habitat for a number of rare arable weeds. Darnel (Lolium temulentum) and
Smooth Brome (Bromus racemosus), formerly though to be extinct in Ireland, have
recently been recorded on Inisheer. Both species are listed in The Irish Red Data Book.
Several breeding pairs of Chough are present on the Island. Arctic Tern, Little Tern and
Sandwich Tern also breed here in small numbers. All four species are listed on Annex I of

the E.U. Birds Directive. Lough More is of value to birdlife in the area, providing habitat
for Grey Heron, Mute Swan and Mallard.
Agricultural intensity is low throughout the island. The majority of the land is used as
winterage for cattle, sheep and, in some places, goats. The fields located close to the
houses are used for summer grazing. This traditional practice, which is coupled with the
absence of fertilisers, has maintained the species richness and high diversity of the Island
flora. However, increased tourism on the Island is resulting in a gradual move away from
farming, in favour of more tourism-related enterprises - a move which may threaten the
survival of some species-rich meadows. Many of the Islands habitats and associated
wildlife are sensitive to damage resulting from certain forms of agricultural improvement
and overgrazing. Removal of sand from dune areas poses a significant threat to those
habitats. Future plans to develop the Island for tourism and amenity purposes require
close monitoring in this sensitive environment.
The island is of major ecological importance due to the quality and floristic richness of
limestone pavement and coastal habitats present. The presence of two Rare plant species
enhances the conservation value of this site, while the Island's coastline provides habitat
for a number of rare bird species. Traditional farming methods practised on the Island are
intrinsically linked with its high conservation value. The botanical, historical,
archaeological and cultural interest of the island make this an extremely valuable site for
educational and scientific purposes.

SITE NAME : INISHMAAN ISLAND
SITE CODE : 000212
Inishmaan is the middle of the three Aran Islands, situated approximately 15km off the
west coast of County Clare. Geologically, the Island is an extension of the Burren. The
shallow soil is a man-made combination of sand and seaweed built up over the centuries.
Pockets of rendzina are found throughout the limestone pavement.
This site is of major scientific importance owing to the range of outstanding Karstic
Carboniferous Limestone and coastal habitats, many of which are listed as priority and
Annex I habitats under the European Habitats Directive. The site is dominated by
limestone pavement and its associated calcareous grasslands. Other Annex I habitats
which occur include dry heath, lowland hay meadows and orchid-rich calcareous grassland.
A network of small, stone-walled fields dissect the Island. Each field encloses an area of
limestone pavement interspersed with fine examples of species-rich, dry calcareous
grasslands. In places, the rocky grasslands support Rare plant species: Hairy Violet (Viola
hirta) and Wood Small-reed (Calamagrostis epigejos). Both species are legally protected
under the Flora Protection Order (1987). Common species include Blue Moor-grass
(Sesleria albicans) and Eyebright (Euphrasia spp.), along with Knapweeds (Centaurea
nigra and C. scabiosa), Orchids (Orchidaceae), Bloody Cranesbill (Geranium sanguineum)
and Spring Gentian (Gentiana verna). The southern part of the Island supports the
highest proportion of these calcareous meadows.
Dry limestone heath has developed in places, with Ling Heather (|Calluna vulgaris), Bell
Heather (Erica cinerea), Purple Moor-grass and Black Bog Rush (Schoenus nigricans)
recorded from this habitat. Hoary Rockrose (Helianthemum canum), a species listed in the
Irish Red Data Book, occurs regularly throughout the dry heath and alpine heath habitats
on the Island. Elsewhere on rocky crevices are found two other Red Data Book species:
Pyramidal Bugle (Ajuga pyramidalis) and Musk Thistle (Carduus nutans).
The range of Annex I coastal habitats present includes sea cliffs, embryonic dunes,
Marram dunes, shingle and stony beaches, and machair. The latter is a priority habitat
under the Habitats Directive. This coastal grassland, or machair habitat, is characterised
by a species-rich, dry calcareous grassland, with a short turf and a low abundance of sandbinding species such as Marram Grass (Ammophila arenaria). Machair is also an important
invertebrate and breeding bird habitat.
The coastal habitats play host to a number of Rare plant species, including Purple Milkvetch (Astragalus danicus) and Hairy Violet, both of which are legally protected under the
Flora Protection Order (1987). Purple Milk-vetch is confined to Inishmaan and Inishmore,
where it occurs on machair and sandy places close to the sea. Another rarity found on the
coastal sands and shingle is the Red Data Book species Sea Kale (Crambe maritima).
Traditional farming practices, in the form of rye cultivation for thatching, has maintained
suitable habitat for a number of Rare and threatened arable weeds. Darnel (Lolium
temulentum), Smooth Brome (Bromus racemosus), Cornflower (Centaurea cyanus) and
Bristle Oat (Avena strigosa) all occur on Inishmaan. All four species are listed in The Irish
Red Data Book and, prior to their discovery on the Aran Islands, some of these species
were thought to have been extinct in Ireland.
Six pairs of flocking Chough were sighted off the cliffs to the west of the Island. Two
breeding pairs of this species are known to be present on the Island. The Island is also
important for breeding terns, with seven pairs of Arctic Tern and three pairs of Little Tern
known to occur. All three species mentioned are listed under Annex I of the European
Birds Directive.
Seabirds which can be regularly seen around the Island include Cormorant, Shag, Fulmar
and a range of Gull species. Inland habitats support Sparrowhawk, Kestrel, Raven,
Dunnock, Wren, Pied Wagtail, Stonechat and Wheatear. In all, 39 species of bird were
recorded during the NHA survey in 1993.

Agricultural intensity is lowest on Inishmaan, compared with the other two Islands. The
majority of the land is used as winterage for cattle, sheep and, in some places, goats. The
fields located close to the houses are used for summer grazing. This low-impact farming,
combined with the absence of fertiliser, has maintained the species-richness and high
diversity of the Island flora. A move towards agricultural intensification would see the
deterioration of this unique environment. The survival of the complement of Rare arable
weeds which occur here depends on continuation of the current traditional practice of rye
cultivation for thatching. Plans to develop the Island for tourism and amenity require close
monitoring, in order to safeguard the wildlife and scientific value of Inishmaan.
Inishmaan is of considerable scientific interest primarily for the wide range of good quality
habitats which occur, and the floristic richness of many of these habitats. The Island
supports an impressive array of critically rare and threatened plant species. The cultural
heritage of Inishmaan (and in particular the continuation of traditional, low-intensity
farming practices) is intrinsically linked with its scientific interest. The Island is also of
high scenic and amenity value.

SITE NAME : INISHMORE ISLAND
SITE CODE : 000213
Inishmore Island is the largest of the three Aran Islands, situated approximately 8km off
the south coast of County Galway. Geologically an extension of the Burren, Co. Clare, the
Island is formed of Upper Carboniferous limestone strata, interleaved with layers of shale
and clay. In places along the coast, splendid cliffs rise to 90m. A thin cover of rendzina
occurs in pockets between blocks of bare limestone. This soil is combined with a mixture
of sand and seaweed to form a unique man-made soil cover, built up over the centuries.
The site includes a large area of marine waters surrounding the island.
The site is a candidate SAC selected for lagoon, fixed dune, machair, orchid-rich grassland
and limestone pavement, all priority habitats on Annex I of the E.U. Habitats Directive.
The site is also selected as a candidate SAC for other habitats listed on Annex I of the
directive – lowland hay meadows, perennial vegetation of stony banks, reefs, sea cliffs,
shifting dunes, Marram dunes, dune slack, dunes with Creeping Willow, marine caves,
alpine heath and dry heath. In addition, the site is also selected as a candidate SAC for
Vertigo angustior, an animal listed on Annex II of the E.U. Habitats Directive.
Inishmore has many good examples of submerged reef communities that are extremely
exposed to wave action. On the infralittoral reef are two exceptional communities.
Ireland’s only recorded example of a population of sublittoral purple sea urchins
(Paracentrotus lividus) is on the west of the island, while at the reef in Blind Sound, is
Ireland’s best example of an extremely exposed, shallow, infralittoral community that is
dominated by a forest of the brown seaweed, Alaria esculenta, with a red seaweed and
anemone turf. Rare species are present in the infralittoral reef community, including soft
corals, sea fans and anemones. In deeper water, there are many unusual and fragile
circalittoral reef communities. Communities that are characterized by the rare sea fan,
Eunicella verrucosa, are widespread and species rich despite their fragility. A number of
other notable circalittoral species are found, including sponges, hydroids, nudibranchs, soft
corals and ascidians. Large submerged marine caves on the south east coast are
unusually species rich (76 species recorded) and are characterized by a diverse fauna of
sponges, hydroids, bryozoans, soft corals, anemones, nudibranchs, echinoderms and
ascidians. Some of the caves extend back as far as 20 to 30 metres. They are probably
the best known sea caves in Ireland.
Limestone pavement and its associated plant communities dominate the upland area to
the south of the Island. The limestone pavement includes smooth-blocky and shattered
types. The bare pavement is interspersed with fine examples of species-rich, dry
calcareous grasslands. Dry heath, alpine heath and lowland hay meadows are additional
habitats which occur on Inishmore.
A network of small, stone-walled fields dissect the Island. Each field encloses an area of
limestone pavement interspersed with fine examples of species-rich, dry calcareous
grasslands. Common species here include Blue Moor-grass (Sesleria albicans), Eyebright
(Euphrasia spp.), Wood Sage (Teucrium scorodonia), Carline Thistle (Carlina vulgaris) and
Burnet Rose (Rosa pimpinellifolia), along with Knapweeds (Centaurea nigra and C.
scabiosa), Orchids (Orchidaceae), Bloody Cranesbill (Geranium sanguineum) and Spring
Gentian (Gentiana verna). The southern part of the Island supports the highest proportion
of these calcareous meadows. Elsewhere, on rocky crevices, are found two Red Data Book
plant species: Pyramidal Bugle (Ajuga pyramidalis) and Wood Small-reed (Calamagrostis
epigejos). The latter species is legally protected under the Flora Protection Order (1987).
Dry limestone heath has developed in places, with Ling Heather (|Calluna vulgaris), Bell
Heather (Erica cinerea), Purple Moor-grass and Black Bog Rush (Schoenus nigricans)
recorded from this habitat. Hoary Rockrose (Helianthemum canum), a species listed in the
Irish Red Data Book, occurs regularly throughout the dry heath and alpine heath habitats
on the Island.
A range of coastal habitats, listed on Annex I of the Habitats Directive, occur around the
Island, including embryonic dunes, Marram dunes, dunes slack, dunes with Creeping
Willow (Salix repens), sea cliffs, perennial vegetation of stony banks, reefs and the priority
habitats lagoon, fixed dunes and machair. Sea cliffs occur along much of the southern

coast of Inishmore and reach in excess of 80 m at the south-west end. The cliffs are
mostly sheer and very exposed to the force of the Atantic. They support a typical cliff
flora, including the scarce Roseroot (Rhodiola rosea). Inishmore supports a variety of
karstic lagoons, a type which is believed to be rare in Europe. All are in a natural state
and of good quality. Loch Phort Chorrúch and L. Dearg are good examples of karstic
lagoons with cobble barriers L. an Chara, in particular, is a good example of a karstic
saline lake lagoon with underground connections to the sea. It behaves almost like a ‘tidal
turlough’. The flora is typically lagoonal with three lagoonal specialists. The fauna is not
rich but comprises a high number of lagoonal specialists, including the rare corixid species
Sigara selecta.
Machair is a form of coastal grassland which is characterised by a species-rich, dry
calcareous grassland, with a short turf and a low abundance of sand-binding species such
as Marram Grass (Ammophila arenaria). The coastal habitats of Inishmore support a
range of Rare plant species. Purple Milk-vetch (Astragalus danicus) grows on machair and
sandy places close to the sea. It is confined to Inishmore and Inishmaan and is legally
protected under the Flora Protection Act (1999). Sea Kale (Crambe maritima) occurs on
coastal sands and shingle around the island; Hairy Violet (Viola hirta) and Bee Orchid
(Ophrys apifera) can be found among the coastal grasslands. All three species are listed
in the Irish Red Data Book, and Hairy Violet is legally protected under the Flora Protection
Order (1999).
Traditional farming practices, in the form of rye cultivation for thatching, has maintained
suitable habitat for a number of rare and threatened arable weeds. Darnel (Lolium
temulentum), Smooth Brome (Bromus racemosus), Cornflower (Centaurea cyanus) and
Bristle Oat (Avena strigosa) all occur on Inishmore. All four species are listed in The Irish
Red Data Book and, prior to their discovery on the Aran Islands, some of these species
were thought to have been extinct in Ireland.
The birdlife of Inishmore is considered to be of international significance, due to the
presence of significant numbers of bird species listed under Annex I of the European Birds
Directive. Chough, Little Tern, Arctic Tern and Peregrine Falcon all breed here. Additional
bird species on Inishmore include Merlin, Kestrel, Sparrowhawk, Linnet and Goldfinch.
Along the western coastline, cliffs provide excellent nesting sites for Guillemot, Fulmar,
Razorbill, Shag, Herring Gull, Great Black-backed Gull and Kittiwake.
A colony of Common Seals is occasionally seen, resting on the island’s shores. This
species is listed under Annex II of the European Habitats Directive, as it is threatened in
Europe.
The mollusc, Vertigo angustior, a species that is listed on Annex II of the E.U. Habitats
Directive, occurs at three different locations within the site, two on dune and one on
maritime grass, the latter an unusual habitat for the species.
This is the only known
island population of this rare snail.

Most of the island is grazed by cattle and sheep and, in places, goats. Agricultural
intensity is relatively higher here than on the other two Aran Islands. Parts of the site
have been damaged by overgrazing and agricultural improvement. Elsewhere, the
abandonment of farming, in favour of tourism and related enterprises, has resulted in the
increase in scrub and particularly Bramble (Rubus fruticosus agg.) thickets. This is at the
expense of species-rich grasslands. An increase in leisure activities, in particular
scrambling and walking, on the Marram dunes at the east of the Island, has resulted in
damage to this habitat. Maintenance of traditional farming practices, which include winter
grazing, absence of fertilisers and the cultivation of rye for thatching, is vital, to preserve
the species richness and high diversity of the Island flora. Development plans for tourism
and amenity require close monitoring, to safeguard the wildlife and scientific value of this
unique environment.
Inishmore is of considerable scientific interest primarily for the wide range of good quality
habitats which occur, and the floristic richness of many of these habitats. The Island
supports an impressive array of critically rare and threatened plant species, and it also
provides excellent habitat for several bird species which are becoming increasingly rare in

Ireland and Europe. The cultural heritage of Inishmore (and in particular the continuation
of traditional, low-intensity farming practices) is intrinsically linked with its scientific
interest. The Island is also of high scenic and amenity value.

SITE NAME: KILKIERAN BAY AND ISLANDS
SITE CODE: 002111
Kilkieran Bay and Islands is located just north of Galway Bay and extends from Keeraun
Point, south of Carraroe, westwards to Mace Head, west of Carna. The site contains a large
area of open marine water, many islands and rocky islets, and the coastline is much
indented with a series of bays (notably the inter-connected Kilkieran Bay and Greatman’s
Bay), channels and inlets. The entrances of the bays face the prevailing south-westerly
winds and they are subject to strong tidal streams as the sea funnels between islands and
through channels. A number of streams, lakes and lagoons drain into the bays. The
bedrock of the site is igneous, composed of granite, felsite and other intrusive rocks rich in
silica. Generally, the site has a rocky shoreline which in most places gives way to mud in
shallow water. The surrounding land is dominated by lowland blanket bog, with rock
outcrops
and
small
hills
to
the
north.
The marine habitats found within Kilkieran Bay and Greatman’s Bay are of very high
conservation value. Both bays have a very wide variety of habitats and Kilkieran Bay a
very high species diversity (only Kenmare River is more diverse than Kilkieran Bay). A
very high number of species that are rare or considered to be worthy of conservation in
Ireland occur in the area. Communities of particular importance are the extensive and
varied beds of free-living red calcareous algae or maerl (which may be known locally as
‘coral’). Kilkieran Bay is one of three known localities in Ireland where the maerl species
Lithothamnium corallioides, Lithophyllum dentatum and Lithothamnion fasciculatum cooccur. The range of maerl deposits in Kilkieran Bay, including banks of maerl debris, live
maerl and mixtures of maerl, gravel and mud gives rise to a variety of communities.
Within these communities are a number of rare anemones, i.e. Scolanthus callimorphus,
Mesacmaea mitchellii and Aureliania heterocera. The last-named species is rare in Ireland,
being known only from Donegal Bay and Kilkieran Bay, as well as a number of areas on
the north-east coast; the population in the site is the largest on the west coast. Kilkieran
Bay is the only known Irish locality for Mesacmaea mitchellii. Scolanthus callimorphus is
known only from Kilkieran Bay, Valencia Harbour, Co. Kerry and the Dorset coast in the
U.K. The best recorded example of the community characterised by the sea cucumber
Neopentadactyla mixta occurs in the banks of dead maerl of Kilkieran Bay. The very rare
anemone Halcampoides elongatus, known only from Kilkeran Bay and Ards Bay in Ireland,
occurs in a narrow bed of clean dead maerl at the edges of some of the live maerl beds.
Greatman’s Bay, like Kilkieran Bay, has extensive maerl beds. A population of the large
burrowing anemone Pachcerianthus multiplicatus occurs at two muddy sites within
Kilkieran Bay and is known from only three other localities in Ireland. The seagrass
Zostera marina occurs in a number of areas in Kilkieran Bay and in some areas co-occurs
with maerl. This association is known from a number of areas in Ireland but has not been
recorded in the U.K. Beds of the native oyster Ostrea edulis occur in Inner Kilkieran Bay.
The outer part of the site has sandy bays, e.g. Mweenish Bay, which supports populations
of polychaetes, burrowing anemones and bivalves. Sheltered shores have a variety of
communities down the shore - the low shore is very species-rich and supports a variety of
polychaetes
and
bivalves.
The rocky shores of the site are comprised of bedrock or a mixture of bedrock, boulders
and gravel; they support a very wide variety of shore communities, with the zonation
being typical of shores that range from being exposed to wave action through to extremely
sheltered shores and some tide-swept shores. Shores exposed to wave action have a
zonation of channel wrack Pelvetia canaliculata and barnacles in the upper shore, bladder
wrack Fucus vesiculosus and barnacles in the mid shore, serrated wrack Fucus serratus in
the low shore and the kelp Laminaria hyperborea on the very low shore. Sheltered shores
have the mid shore dominated by knotted wrack Ascophyllum nodosum. In the inner part
of both bays the brown alga Ascophyllum nodosum var. mackii, which has very specific
habitat requirements, is found. The rapids at Carrickaglegaun Bridge, Lettermore Island,
are extremely species-rich (119 species recorded) and includes the rarely-recorded star
fish Asterina phylactia. This was the highest number of species recorded on any shore in a
recent Irish survey. The inner parts of Kilkieran Bay have channels to several extensive
lagoons.
Mixed kelp forests of Laminaria hyperborea and Laminaria saccarina frequently form a
canopy in the very sheltered areas. In contrast, in exposed situations there are extensive
areas of Laminaria hyperborea, in particular to the south of Golam Head. The rare alga

Dermocorymus montagnei is known only from the very sheltered narrow inlet Coill Saile on
the northern shore of Kilkieran Bay and a handful of sites in Brittany. Also in this creek are
large plants of the maerl species Phymatolithon polymorphum on which the rare, creeping
red alga Gelidiella calcicola and the recently described Gelidium maggsiae occur. The creek
is also unusual for its large population of the red alga Meredithia microphyllia, which is
more characteristic of exposed areas, and for the large form of the sea slug Akera bullata
var.
farrani
(which
may
be
a
separate
species).
In Kilkieran Bay, on subtidal reefs dominated by animals, the sponge/sea squirt
community of Raspailia ramosa and Corella parallelogramma is widespread; the best
examples in Ireland of this community occur in Gurraig Sound within the site, where a
high diversity of encrusting and branching sponges and ascidians are found. The rare
sponges Plakortis simplex and Tricheurypon viride are found in this community. In more
exposed situations such as the Namackan Rocks there are good examples of the Axinellid
sponge community with the sea fan Euncella verrucosa. The sponge Axinella damicornis
occurs here and although it is found at ten locations on the west coast it is never
abundant. Phakelia vermiculata, a deep-water species, has been recorded in shallow water
at only a limited number of locations on the south-west and west coasts of Ireland.
The site is extremely important for the number of lagoons that it includes - it is considered
to be the best site in the country for this habitat. Examples of lagoons in the site include
Lettermullen Pool, Lough Tanai, Mill Lough, Carafinla Lough, the Lough Fhada complex and
Loch an Aibhnín. This habitat is one that is listed on Annex I of the E.U. Habitats Directive
with
priority
status.
Areas of salt marsh occur frequently throughout the site - a thin fringe salt marsh is found
along most stretches of coastline. The habitat occurs most frequently in the many
sheltered bays in the eastern half of the site and has developed in the lee of causeways
built to connect islands, e.g. Gorumna Island, to the mainland. The area of salt marsh
between Costelloe and Kinvara is particularly well-developed and extensive. The salt
marshes in the site are of the fringe type and most occur on peat - the large number of
discrete areas of the habitat within the site suggests that it contains the largest area of
salt marsh on peat in the country. The salt marshes on the site include both the Atlantic
and Mediterranean types, habitats that are listed on Annex I of the E.U. Habitats Directive.
Machair occurs most extensively on Mweenish Island, Finish Island and Mason Island,
which lie in the west of the site. These machair areas appear to be the remains of formerly
more extensive systems; they are some of the most southerly machair systems in the
country and are of conservation value from both vegetational and geomorphological
perspectives. The habitat is listed on Annex I of the E.U. Habitats Directive with priority
status.
Lowland hay meadows are relatively rare within the site, but some good examples are
known. The habitat is most commonly found in small, unimproved fields located behind
beaches, which are influenced by blown sand. Perhaps the most extensive area of the
habitat is to be found at Ardmore Point. The vegetation here is dominated by a speciesrich mixture of grasses and low- to medium-sized forbs. A number of relatively rare
orchids and other vascular plants have been recorded from this site. This is a threatened
habitat
that
is
listed
on
Annex
I
of
the
E.U.
Habitats
Directive.
Otter, a species that is listed on Annex II of the E.U. Habitats Directive, occurs commonly
throughout the site. The site is also used by a breeding population of Grey Seal, a species
that
is
also
listed
on
Annex
II
of
this
directive.
The islands and islets of Kilkieran Bay, mainly those on its western side are important for
their colonies of seabirds, particularly breeding terns - Arctic Tern (162 pairs recorded in
1995; 308 pairs, 1984), Common Tern (47 pairs, 1995; 371 pairs, 1984), Little Tern (12
pairs, 1995; 11 pairs 1984), Sandwich Tern (13 pairs, 1995; 120 pairs 1984). All of these
tern species are listed on Annex I of the E.U. Birds Directive. St. Macdara's Island has
nationally important numbers of Barnacle Goose (370 individuals, 1994), a species that is
also listed on Annex I of the Birds Directive. Eagle Rock is of interest for its population of
Black Guillemot (30 individuals, 1984). The site also supports colonies of gulls - Herring
Gull (310 individuals, 1994), Great Black-backed Gull (6 individuals, 1984) and Black-

headed

Gull.

Kilkieran Bay and Islands is an extensive coastal complex site that is of high conservation
value, particularly for the fine examples of marine and terrestrial E.U. Habitats Directive
Annex I habitats that it supports and for its important Grey Seal, Otter and seabird
populations.

SITE NAME: SLYNE HEAD PENINSULA
SITE CODE: 002074
This site comprises the peninsula west of Ballyconneely, Co. Galway. It extends
northwards to Errislannan Point to include the shallow waters of Mannin Bay. The
peninsula is low-lying and undulating, reaching a maximum height of only 64 m (Doon
Hill). The underlying rock is predominantly gneiss, except for schist along the northern
shores of Mannin Bay, a granite ridge along the western edge of the peninsula and a
conspicuous basalt exposure which forms Doon Hill.
The peninsula is fringed with rocky shores and sandy beaches, with some extensive areas
of machair and several brackish lakes and lagoons. Inland, the site is a maze of small
fields, supporting a mosaic of habitats dominated by grassland and heath, interspersed
with numerous lakes and associated swamp, marsh and fen. An important feature of the
site is the influence of windblown calcareous sand on these habitats.
The site is a candidate SAC selected for lagoon, machair and orchid-rich grassland, all
priority habitats on Annex I of the E.U. Habitats Directive. The site is also selected as a
candidate SAC for other habitats listed on Annex I of the directive – lowland hay meadows,
alkaline fen, Molinia meadows, large shallow inlets and bays, perennial vegetation of stony
banks, drift line vegetation, reefs, shifting dunes, Marram dunes, Atlantic saltmarsh,
Mediterranean saltmarsh, lowland oligotrophic lakes, hard-water lakes, Juniper scrub and
dry heaths. In addition, the site is also selected as a candidate SAC for the liverwort,
Petalwort and Slender naiad, both plants listed on Annex II of the E.U. Habitats Directive.
Mannin Bay is an excellent example of a large shallow bay, with a wide range of sediment
types. The islets and rocks at the mouth of the bay give some shelter from Atlantic swells.
Conditions become more sheltered towards the head of the bay and are extremely
sheltered in Mannin Creek. Tidal streams are weak. There are a very high number of
sediment communities for such a small area. Mannin Bay is almost unique as a very large
proportion of the bay is dominated by a combination of maerl debris and living maerl.
Maerl is free living red calcareous algae generally called ‘coral’. The two species that are
most abundant in Mannin Bay are Lithothamnion corallioides and Phymatolithon
calcareum. In addition Lithophyllum fasclatum and Lithophylum dentatum have also been
recorded. In shallow water, the eelgrass Zostera marina and maerl are found together, an
uncommon combination known only from two other locations in Ireland. Mannin Bay has
excellent examples of communities characterised by burrowing brittlestars Amphiura
brachiata and Amphiura filiformis. The brittle star Ophiopsila annulosa is present and is an
uncommon species. In addition there is an unusual community characterised by the
tubeworm Sabella pavonina in Mannin Creek. The shores on the south side of Mannin
Creek are known to have bivalve communities with unusually high species diversity. The
beaches of Mannin Bay are unusual as they are composed of maerl debris.
Mannin Bay has good examples of littoral reef communities that are sheltered from wave
action and subject to moderate tidal streams. Shoreline communities follow a zonation of
lichen zones followed by Pelvetia canaliculata and then barnacles and limpets with Fucus
spiralis. The zones are narrow (1-1.5m), which is typical of sheltered shores. Most of the
shore is composed of flat bedrock and boulders characterised by dense Ascophyllum
nodosum and Fucus vesiculosus. The dogwhelk (Nucella lapillus) is common. On the
lower shore is a band of Fucus serratus on boulders and bedrock, with sponges, anemones
and red algae. In the sublittoral fringe is a mixed flora of kelps (Laminaria saccharina,
Laminaria digitata, Saccorhiza polyschides and Himanthalia elongata) and red algae, with
areas of sand and gravel with maerl. Sponges, anemones, tunicates and bryozoan crusts
are common on the vertical sides and under the boulders. In the shelter of Mannin Creek
the uncommon community characterised by Ascophyllum nodosum var. mackii is found on
the north side of the creek.
Machair is particularly well developed and forms extensive plains at Mannin Beg and
Aillebrack. The machair has a typically herb-rich sward dominated by species such as Red
Fescue (Festuca rubra), Wild Thyme (Thymus praecox), Lady’s bedstraw (Galium verum),
Daisy (Bellis perennis), Clovers (Trifolium spp.) and Plantains (Plantago lanceolata and P.
coronopus), with damp areas of Creeping Bent (Agrostis stolonifera), Silverweed
(Potentilla anserina) and small sedges (Carex spp.). The rare liverwort Petalophyllum

ralfsii, a species listed under Annex II of the E.U. Habitats Directive, occurs within damp
hollows in the machairs. The population at this site is the largest known in both Ireland
and the world.
The machair gives way to bare sand in places with embryonic shifting dunes. These areas
are characterised by the presence of Sand Couch (Elymus farctus) and Sand Sedge (Carex
arenaria). Some Marram (Ammophila arenaria) dunes occur west of Mannin and towards
the tip of the Slyne Head headland. Sandy beaches occur at the seaward side of the
machair systems, some of which are 'coral' strands composed of the chalky skeletons of
red seaweeds (Lithothamnion sp. and Phymatolithion sp.). Above the beaches typical
driftline vegetation and shingle is found with species such as Prickly Saltwort (Salsola kali),
Frosted Orache (Atriplex lacinata) and Sea Rocket (Cakile maritima). Parts of the
shoreline, particularly east of Mannin machair, are fringed with saltmarsh vegetation
developed on peat. Typical species found here include Common Saltmarsh-grass
(Puccinellia maritima), Sea Plantain (Plantago maritima), Sea Milkwort (Glaux maritima)
and Thrift (Armeria maritima). Saltmarsh dominated by dense stands of Sea Rush (Juncus
maritimus) occur at the entrance to Salt Lough.
Brackish lakes and lagoons are a feature of this site. These include Ballyconneelly Lake,
Lough Silverhill, Lough Aillebrack South and Lough Athola. These lakes are shallow, with
sandy bottoms and shores and may be directly connected to the sea. They all receive sea
spray and during storms may be flooded by the sea. Characteristic species are Pondweeds
(Potamogeton spp.), Stoneworts (Chara spp.) and Tasselweed (Ruppia maritima).
The largest freshwater lake is Lough Anaserd, a typical oligotrophic (nutrient-poor) lake
surrounded by heathland. It has a stony shore and numerous rocky islands, some covered
with heath vegetation. Aquatic species noted from here include Quillwort (Isoetes
lacustris), Bulbous Rush (Juncus bulbosus), Pipewort (Eriocaulon aquaticum), Alternate
Water-milfoil (Myriophyllum alterniflorum) and Awlwort (Subularia aquatica). The rare
Slender Naiad (Najas flexilis), a species protected under the Flora (Protection) Order,
1999, and listed on Annex II of the E.U. Habitats Directive, is also found here. Truska
Lough is another oligotrophic lake and Manninmore Lake is also probably of this type.
Other lakes within the site are more nutrient-rich in character, possibly due to a brackish
influence (e.g. Dereen Lough), and are fringed with Common Reed (Phragmites australis)
and Many-stalked Spike-rush (Eleocharis multicaulis). Also of importance are the
associated areas of species-rich marsh (e.g. Ballyconneely and Bunowen marshes) and fen
(e.g.Triska), the latter dominated by Black Bog-rush (Schoenus nigricans), Blunt-flowered
Rush (Juncus subnodulosus) and sedges (Carex elata, C. lasiocarpa). A scarce orchid,
Dactylorhiza traunsteineri, typically found in calcareous marshes and fens, is recorded
from this site.
Much of the inland peninsula consists of small fields which contain a complex mosaic of
habitats ranging from dry grassland, hay meadow and heath through to wet grassland and
marsh. The heath occurs mainly in areas of outcropping rock and is dominated by
Western Gorse (Ulex gallii), Bell Heather (Erica cinerea), Cross-leaved Heath (Erica
tetralix) and St. Dabeoc’s Heath (Daboecia cantabrica). Juniper (Juniperus communis) is
also a frequent component of the heath communities here. The dry grassland supports
vegetation rich in orchid species, including Early Purple Orchid (Orchis mascula), the two
Butterfly orchids (Platanthera bifolia and P. chlorantha) and the Red Data Book species
Green-winged Orchid (Orchis morio). Two further Red Data Book species, Pyramidal Bugle
(Ajuga pyramidalis) and Pale Dog-violet (Viola lactea), occur amongst the heath/grassland
mosaic.
Three Annex I Bird Directive species are known to breed - Chough (8 pairs in 1992),
Sandwich Tern (31 pairs in 1995) and Common Tern (5 pairs in 1995).
The main landuse within the site is grazing by cattle, along with some sheep and horses.
This is mostly of low to moderate intensity though parts of the machair may be overgrazed. Part of the machair and dune system at Aillebrack has been damaged by the
construction of a golf course and this area is excluded from the site. Leisure and tourist
related activities may also be damaging parts of the machair system.

This site is of ecological importance for the range and diversity of its semi-natural habitats,
many of which are listed on Annex I of the Habitats Directive. The interface between
calcareous sand dunes, machair, heath and grassland communities is of particular note.
The site is also important for a number of rare and scarce species, especially the liverwort
Petalophyllum ralfsii.

Special Protection
Areas (SPA)

SITE NAME: CLIFFS OF MOHER SPA
SITE CODE: 004005
This site extends a distance of some 8 km along the north Clare coast from Cancregga
Point to just south of Luogh Point. The cliffs, which rise to 203 m in height, are formed of
horizontal beds of coal measure sandstones and shales. Cleavage in the rock is so good
that the term flagstone has been applied, and the Liscannor Flag is the rock type best
exposed in a quarry near Hag's Head. The line of cliffs shows faulting and slumping to
good effect but these are difficult to observe from the cliff top. The site includes a narrow
band of cliff-top vegetation and the adjacent sea area to a distance of 500 m from the cliff
base.
The sheer cliffs are largely unvegetated, though some wide slopes support a Fescue
(Festuca) sward. The scarce Roseroot (Rhodiola rosea) is known from the cliffs. The clifftop vegetation is a typical maritime sward, with such species as Thrift (Armeria maritima),
Sea Campion (Silene vulgaris subsp. maritima), Buck’s-horn Plantain (Plantago coronopus)
and Rock Samphire (Crithmum maritimum). An interesting lichen flora is known from the
cliffs.
The horizontally-layered flagstones of the cliff face provide ideal nesting ledges for
seabirds, and the colony is of International Importance. A survey in 1999 recorded the
following: Fulmar 3,566 pairs, Kittiwake 8,063 pairs, Guillemot 20,402 individuals,
Razorbill 7,835 individuals and Puffin 1,365 individuals. The Razorbill population is of
International Importance and the populations of the other listed species are of National
Importance. In addition, small numbers of Shags (33 pairs), Herring Gulls (10 pairs),
Great Black-backed Gulls (3 pairs) and Black Guillemots (2 individuals) breed. The
seabirds utilise the marine area of the site for purposes of foraging, bathing and
socialising.
Breeding Peregrines (2 pairs) and Choughs (4 pairs in 1992), both species listed on Annex
I of the E.U. Birds Directive, are recorded on the cliffs.
This site is one of the most important seabird colonies in the country, with Razorbill having
an Internationally Important population and a further four species having populations of
National Importance. The site holds the largest Kittiwake and Razorbill colonies in the
country, and probably the second largest Fulmar colony (after Clare Island). The presence
of two Annex I species adds to the importance of the site. Owing to the importance of the
bird populations, the site was designated as a Refuge for Fauna in 1988.

SITE NAME: INNER GALWAY BAY SPA
SITE CODE: 004031
Galway Bay SPA is a very large, marine-dominated, site situated on the west coast of
Ireland. The inner bay is protected from exposure to Atlantic swells by the Aran
Islands and Black Head. Subsidiary bays and inlets (e.g. Poulnaclough, Aughinish
and Kinvarra Bays) add texture to the patterns of water movement and sediment
deposition, which lends variety to the marine habitats and communities. The terraced
Carboniferous (Viséan) limestone platform of the Burren sweeps down to the shore
and into the sublittoral. The long shoreline is noted for its diversity, with complex
mixtures of bedrock shore, shingle beach, sandy beach and fringing salt marshes.
Intertidal sand and mud flats occur around much of the shoreline, with the largest
areas being found on the sheltered eastern coast between Oranmore Bay and Kinvarra
Bay. A number of small islands composed of glacial deposits are included, such as
Deer Island, along with some rocky islets.
The southern part of Galway Bay holds a very high number of littoral communities.
They range from rocky terraces to sandy beaches with rock or sand dunes behind. The
intertidal sediments of Galway Bay support good examples of communities that are
moderately exposed to wave action. A well-defined talitrid zone in the upper shore
gives way to an intertidal, mid-shore zone with sparse epifauna or infauna. On the
lower, flat part of the shore, the tubes of the deposit-feeding terebellid worm, Lanice
conchilega, are common on the surface. Nereid and cirratulid polychaete worms
(Hediste diversicolor, Arenicola marina), small crustaceans and bivalves (Angulus
tenuis, Cerastoderma edule and Macoma balthica) are present. Sublittorally, the area
has a number of distinctive and important communities. Of particular note is that
Ireland’s only reported piddock bed thrives in the shallows of Aughinish Bay. The
rare sponge, Mycale contarenii, is also found here. Of additional interest is the
presence of an extensive maerl bed of Phymatolithon calcareum which occurs in the
strong tidal currents of Muckinish Bay. There is also maerl off Finavarra Point and in
Kinvarra Bay (Lithothamnion corallioides, Lithophyllum dentatum and Lithophyllum
fasciculatum). An oyster bed in Kinvarra Bay and seagrass (Zostera spp.) beds off
Finavarra Point are also important features.
Salt marshes are frequent within this extensive coastal site, with the best examples
located east of a line running between Galway City and Kinvarra. In this area the
coastline is highly indented, thus providing the sheltered conditions necessary for
extensive salt marsh development. Common salt marsh species present include Thrift
(Armeria maritima), Red Fescue (Festuca rubra), Common Scurvygrass (Cochlearia
officinalis), Lax-flowered Sea-lavender (Limonium humile), Common Saltmarsh-grass
(Puccinellia maritima), Saltmarsh Rush (Juncus gerardi) and Sea Rush (Juncus
maritimus). On the lower levels of the salt marshes and within pans is found
Glasswort (Salicornia europaea agg.). Shingle and stony beaches occur throughout
the site, with the best examples found along the more exposed shores to the south and
west of Galway City and to the north and east of Finnavara. In general, these shingle
shorelines are sparsely vegetated, with such species as Curled Dock (Rumex crispus),
Common Couch (Elymus repens), Sea Sandwort (Honkenya peploides) and Sea Beet
(Beta vulgaris).
Galway Bay is one of the most important ornithological sites in the western region. It
supports an excellent diversity of wintering wetland birds, with divers, grebes,
cormorants, dabbling duck, sea duck and waders all well represented. There are
internationally important wintering populations of Great Northern Diver (83) and
Brent Goose (676), and nationally important populations of an additional sixteen
species, i.e. Black-throated Diver (25), Cormorant (266), Mute Swan (150), Wigeon
(1,157), Teal (690), Shoveler (88), Red-breasted Merganser (249), Ringed Plover
(335), Golden Plover (2,030), Lapwing (3,969), Dunlin (2,149), Bar-tailed Godwit
(447), Curlew (697), Redshank (505), Greenshank (20) and Turnstone (182) – all
figures are average peaks for the 5 seasons 1995/96-1999/00. Of note is that the
populations of Red-breasted Merganser and Ringed Plover represent 6.7% and 3.3%
of the respective national totals. Black-throated Diver is a scarce species in Ireland
and the Galway Bay population is the most regular in the country. Other species
which occur in notable numbers include Little Grebe (35), Grey Heron (102), Longtailed
Duck (19) and Scaup (40). The bay is an important wintering site for gulls,
especially Black-headed Gull (1,815), Common Gull (1,011) and Herring Gull (216).

In addition, the following species also use the site: Red-throated Diver (13), Great
Crested Grebe (16), Mallard (200), Shelduck (139), Common Scoter (79),
Oystercatcher (575), Grey Plover (60), Black-tailed Godwit (45) and Great Blackbacked
Gull (124). The site provides both feeding and roost sites for most of the
species, though some birds also commute to areas outside of the site. The wintering
birds of Galway Bay have been monitored annually since 1980/81.
The site has several important populations of breeding birds, most notably colonies of
Sandwich Tern (81 pairs in 1995) and Common Tern (99 pairs in 1995). A large
Cormorant colony occurs on Deer Island – this had 205 pairs in 1985 and 300 pairs in
1989.
Inner Galway Bay provides good quality habitat for Common Seal, a species that is
listed on Annex II of the E.U. Habitats Directive. In 1984, this seal colony was one of
the top three sites in the country, with over 140 animals recorded. The seals use a
range of haul-out sites distributed through the bay. The site provides optimum habitat
for Otter.
While there are no imminent threats to the birds, a concern is that sewage effluent and
detritus of the aquaculture industry could be deleterious to benthic communities and
could affect food stocks of divers, seaduck and other birds. Bird populations may also
be disturbed by aquaculture activities. Owing to the proximity of Galway City,
shoreline habitats are under pressure from urban expansion and recreational activities.
This large coastal site is of immense ornithological importance, with two wintering
species having populations of international importance and a further sixteen species
having populations of national importance. The breeding colonies of Sandwich Tern,
Common Tern and Cormorant are also of national importance. Also of note is that
seven of the regularly occurring species are listed on Annex I of the E.U. Birds
Directive, i.e. Red-throated Diver, Black-throated Diver, Great Northern Diver,
Golden Plover, Bar-tailed Godwit, Sandwich Tern and Common Tern.

SITE NAME: LOUGH SCANNIVE SPA
SITE CODE: 004088
Lough Scannive is one of a maze of small- to medium-sized lakes within a large
complex of lowland blanket bog in Connemara, Co. Galway. It is located about 3 km
from the coast at Bertraghboy Bay. The lake is typically oligotrophic and surrounded
by bog. It has many small islands, some of which are wooded. The underlying rock is
migmatite.
The site has a nationally important breeding colony of Cormorant, which is one of the
largest in the country and one of the few inland breeding sites. The colony has been
well monitored since 1970 when 150 pairs were present. By 1985 this had increased
to 218 pairs. The most recent census in 2001 gave a total of 160 pairs (c. 3.5% of the
national total).
In 2001 the site had three pairs of Common Gull and one pair of Great Black-backed
Gull. Merlin is known to breed locally and could at times use the islands in the lake
for nesting.
The site is fairly inaccessible and there are no known threats to the birds.

SITE NAME: SLYNE HEAD ISLANDS SPA
SITE CODE: 004123
This site comprises a long archipelago of islands, islets, rocks and reefs located off the
western shore and south-western tip of the Slyne Head Peninsula in County Galway.
The site, which extends for approximately 7 km along a NE-SW axis, includes the
adjacent mainland shoreline and a substantial part of the surrounding shallow marine
areas. Most of the islands are of granite, but the southern ones are of migmatites.
There are about 15 islands which have a permanent area above the high tide line.
Chief among these are Inishdugga, Inishkeragh, Illaunaleama, Chapel Island and
Illaunamid. The islands are mostly low-lying, Illaunaleama reaching 22 m above sea
level, and have a covering of a grassy maritime turf.
The rocky shores and surrounding shallow seas contain excellent examples of reefs, a
habitat listed on Annex I of the EU Habitats Directive. The reefs range from those
that are extremely exposed to wave action to more sheltered ones and a good range of
different marine habitats and communities are found. On the larger islands a few
sandy coves and shingle beaches occur. The islands are uninhabited apart from an
automated lighthouse on Illaunamid, the most westerly island of the group.
The islands are a traditional breeding area for terns. In 1995, 329 pairs of Arctic
Terns were recorded on Illaunamid Island, a colony of national importance and one of
the largest in the country. Terns have also bred on Chapel Island in the past. Also of
national importance is the colony of Black Guillemots, with 60 individuals counted in
1980. Other seabirds which have been recorded breeding include Storm Petrel (50
pairs on Illaunamid in 1980), Manx Shearwater (70-90 pairs on Illaunamid in 1980),
Shag (6-8 pairs in 1980), Herring Gull (50 pairs in 1980) and Great Black-backed Gull
(30 pairs in 1980).
The site contains an important breeding colony of Grey Seal, a species listed on
Annex II of the EU Habitats Directive. In 1983, the colony on Chapel Island was
estimated at between 32 and 41 animals of all ages. This colony is part of a larger
population, some of which breed on Wherune Island off the south-eastern side of the
Slyne Head Peninsula.
This site is of high ornithological importance owing to the presence of a nationally
important population of Arctic Tern, a species listed on Annex I of the EU Birds
Directive. Storm Petrel, also listed on Annex I of the Directive, has been recorded in
the past but its current status as a breeding species is unknown. It is thought that
small numbers of Barnacle Geese may occur occasionally in winter. This is also an
Annex I species. The Black Guillemot population is also of national importance

Natural Heritage
Areas (NHA)

SITE NAME: BALLYCONNEELY BAY
SITE CODE: 001231
The Ballyconneely Bay NHA comprises a group of islands in Ballyconneely Bay, important
for its colonies of terns.
Fox Island, the most westerly of the island group, supports populations of Little Tern (30
individuals in 1969, 6 pairs in 1984), Sandwich Tern (35 individuals in 1969) and Arctic
Tern (11 pairs in 1984).
Wherune Island supports populations of Arctic Tern (23 pairs in 1984) and Little Tern (2
pairs in 1984).
Inishdawros and the neighbouring islands of Illaunnameenoga and Illaunee support
populations of Sandwich Tern (34 pairs in 1984).

SITE NAME: BERTRAGHBOY BAY
SITE CODE: 001234
Bertraghboy Bay is a south-west facing bay on the Connemara coast. It is a complex bay
with a relatively narrow opening (c. 3 km). Depths of over 30 m occur near the entrance.
Offshore reefs close to the entrance give it some protection from the prevailing
southwesterly winds. The complex nature of the bay ensures that much of the bay is very
sheltered from wave action. Many areas in the inner part of the bay are at a higher
elevation than the mid area of the bay and these areas drain through a complex set of
channels. The bay receives the flows of the Owengowla and Owenmore rivers, along with
a number of smaller rivers.
The site is a candidate Special Area of Conservation selected for large shallow inlets and
bays, and reefs, habitats that are listed on Annex I of the E.U. Habitats Directive.
The shores of Bertraghboy Bay generally vary from gently sloping platforms of rocks to
shores of mixed boulders, cobbles, pebbles, gravel and sand. In some areas the shores
may be steep. All the shores within the bay are sheltered to very sheltered from wave
action. On gently sloping shores, the upper shore is characterised by a lichen zone of grey
and yellow lichens with the black lichen Verrucaria maura. This is followed by a zone of
Channel Wrack (Pelvetia canaliculata) and then a zone of Spiral Wrack (Fucus spiralis). In
some areas these zones are quite extensive i.e. 10 m in width, but in other areas they are
narrow, i.e. 1-3 m in width. The snails Osilinus (=Monodonta) lineata and Littorina
saxatilis may be common and barnacles are occasional. Boulders in the upper mid shore
may be colonised by dense barnacles with the limpets Patella vulgata and the dogwhelk
Nucella lapillis. The low mid shore has a canopy of Bladder Wrack (Fucus vesiculosus)
followed by Knotted Wrack (Ascophyllum nodosum). In some parts of the bay the
Ascophyllum nodosum band is very wide i.e. 100 m or greater with 100% cover of
Ascophyllum. The Ascophyllum is colonised by the hydroid Dynamena pumila and
bryozoan Flustrellidra hispida indicating the presence of a current. A tideswept
Ascophyllum community is considered to be scarce in Ireland and Britain. Where boulders
are present there is generally a species rich under-boulder fauna. Under the algal canopy
in the low shore the sediment binding red algae Audouinella spp. occurs. In areas where
there is strong tidal flow the sublittoral fringe is characterised by the brown alga Laminaria
saccharina, occasional Halidrys siliquosa, with some Fucus vesiculosus and Fucus serratus.
The understory in areas with sand scour is characterised by the red algae Furcillaria
lumbricalis, Polyides rotundus and Plocamium cartilagineum, but these species are
generally absent when there is no sand scour. Boulders in the sublittoral fringe may have
an extremely species-rich under-boulder fauna of ascidians and sponges indicating that the
area is tideswept (124 species have been recorded at one site in the bay). Such tideswept
communities are considered to scarce in Ireland and Britain.
Where the shore is composed of boulders and has strong tidal currents the mid to low
shores are species-rich (75–90 spp.) and again the tideswept communities present are
considered to be scarce. The under-boulder fauna is characterised by sponges, hydroids,
encrusting bryozoans and occasional ascidians.
The Ascophyllum nodosum of Bertragboy Bay is harvested on 3-5 year cycle and this
harvesting has been carried out for at least the last 40 years and probably for the past
century. Finfish farming take place in the outer part of the bay.
In very sheltered areas where there is some tidal current the uncommon brown alga
Ascophyllum nodosum var. mackii is found.
In the shallow subtidal on the north-west side of the bay maerl beds mixed with Eelgrass
(Zostera marina) occur. The maerl is a mixture of Phymatolithon calcareum and
Lithothamnion coralloides with scattered plants of the rare Lithophyllum dentatum.
Elsewhere in the bay the sediments are sands, with muds in the more sheltered areas.
Lobsters (Homarus gammarus) occur in most areas of the bay, along with other
crustaceans such as Crawfish (Palinurus elephas) and Edible Crab (Cancer pagurus).
Spider Crab (Maia squinade) also occurs. The molluscan fauna is well-represented and
includes Escallop (Pecten maximus), Otter Clam (Lutraria spp.), Razorfish (Ensis sp) as

well as Smooth Cockle (Laevicardium crassum), Whelk (Buccinum undatum), Venerid Clam
(Venus verrucosa) and European Oyster (Ostrea edulis). Intertidal areas are limited in
extent, occurring mainly in the sheltered areas of the bay.
Other habitats present within the site include a salt marsh on Inishnee Island, which is
dominated by Sea Rush (Juncus maritima). A short stretch of low sea cliff composed of
boulder clay also occurs on Inishnee Island, and supports typical species such as Thrift
(Armeria maritima), Red Fescue (Festuca rubra) and Scurvy Grass (Cochlearia officinalis).
Terns breed on some of the islands in the site. In 1984, Greens Island had a sizable
colony of Sandwich Terns (30 pairs) and Common Terns (45 pairs). In 1995, however,
none were recorded on Greens Island but Inishlacken had 4 pairs of Little Terns and 1 pair
of Arctic Terns. A few pairs of Common Terns have bred on Greens Island in the last few
years. Sandwich Tern, Common Tern, Little Tern and Arctic Tern are all listed on Annex I
of the E.U. Birds Directive.
Bertraghboy Bay is of high conservation importance due to the presence of very good
examples of shallow bay and reef habitats, both of which are listed on Annex I of the EU
Habitats Directive.

SITE NAME: CARNA HEATH & BOG NHA
SITE CODE: 001241
Carna Heath and Bog NHA is a mosaic of lowland blanket bog and heath habitat situated
approximately 1.5 km east of Carna village along the Carna - Kilkieran road in Connemara,
Co. Galway. It lies near sea level (altitude 8 m) and is located entirely within the townland
of Rusheenamanagh. The northern, western and eastern margins of the site are bounded
by a track and a minor road while the southern boundary is marked by the edge of
enclosed agricultural land. The bedrock geology in this area is Galway granite.
The site comprises an intricate mosaic of small linear depressions, occupied by blanket
bog. Granite outcrops are very frequent and bog development is confined to depressions
between these outcrops. The site also contains a lake (Lough Duff), pools, rivers and
streams, cutover bog and old walls.
Much of the lowland blanket bog is dominated by Common Cottongrass (Eriophorum
angustifolium), with Bog Asphodel (Narthecium ossifragum), Purple Moor-Grass (Molinia
caerulea), Cross-leaved Heath (Erica tetralix), White-beak Sedge (Rhynchospora alba),
Round-leaved Sundew (Drosera rotundifolia) and bog mosses (Sphagnum spp.). Bog
mosses reach almost complete cover in the wetter areas. The Royal Fern (Osmunda
regalis) is found growing in the drains. On the drier rocky outcrops, the vegetation is more
dominated by Ling Heather (Calluna vulgaris), with Western Gorse (Ulex gallii), St.
Dabeoc's Heath (Daboecia cantabrica), Bell Heather (Erica cinerea), Carnation Sedge
(Carex panicea), Green-ribbed Sedge (Carex binervis), Royal Fern, Hard Fern (Blechnum
spicant), Heath Milkwort (Polygala serpyllifolia), Tormentil (Potentilla erecta) and
Deergrass (Scirpus cespitosus). In the lee of large boulders Holly (Ilex aquifolium),
Bilberry (Vaccinium myrtillus), Bracken (Pteridium aquilinum) and Bramble (Rubus
fruticosus) also occur.
Lough Duff is surrounded by a quaking raft of vegetation dominated by bog mosses
(Sphagnum spp.), with Bogbean (Menyanthes trifoliata), Marsh St. John's-wort
(Hypericum elodes) and Royal Fern in the by the lake edge. The lake itself has emergent
Pipewort (Eriocaulon aquaticum). The heath on the site is noted for the presence of
Mackay's Heath (Erica mackaiana), an Irish Red Data Book species, which occurs in an
area approximately 200 x 100 metres in size. In Ireland, Mackay's Heath is restricted to
less than five, 10 km squares.
Former land use is evident from the old peat banks and drains on the site. The stream
running from Lough Duff to Lough Sheedagh has recently been mechanically cleared and
deepened and there are also some recent excavations within the site, north-east of Lough
Duff. Current land use includes grazing by sheep and cattle. There is a small quarrying
operation along the eastern margin of the site and dumping of excavated material, as well
as of domestic appliances, occurs along the track to the north-east. There is also burning
to clear Western Gorse from the low hills. These activities have resulted in habitat loss and
damage to the hydrology of the site, and are a potential threat to its conservation.
Carna Heath and Bog NHA is a site of considerable conservation significance. It comprises
a mosaic of heath, lake, pools and streams and supports a good diversity of blanket bog
microhabitats, including hummock/hollow complexes, flushes and regenerating cutover.
Blanket bog habitat is a globally scarce resource and is largely confined to coastal regions
with cool, wet, oceanic climates at temperate latitudes. North-west Europe contains some
of the best-developed areas of blanket bog in the world. Lowland blanket bog comprises
less than 3% of the world's peatlands. In Europe this type of blanket bog is restricted to
Ireland, Britain, Norway and Iceland. The lowland blanket bog that occurs in Ireland is
considered to be an extreme hyperoceanic variant of the habitat type, found nowhere else
in
the
world
except
on
the
coastal
fringes
of
north-west
Scotland.

SITE NAME: HEN ISLAND
SITE CODE: 000274
The Hen Island site comprises a small group of marine islets about 5 km off the mainland
south of Ballyconneely.
The site is of interest for Arctic Tern (75 pairs in 1984, 50 pairs Common/Arctic Tern in
1970) and considered the fifth most important tern colony in the region.

SITE NAME: HORSE ISLAND COMPLEX
SITE CODE: 000276
Horse Island (Galway) comprises a group of islands about 4 km east of Slyne Head,
including Horse Island itself, Illaunurra, Carrickacummer and several islets and rocks.
The site is of interest for its colonies of terns, of which the following have been recorded;
Sandwich Tern (150 pairs in 1984), Arctic Tern (39 pairs in 1984) and Little Tern (4 pairs
in 1984). The islands also hold a population of breeding gulls (130 individuals in 1984).
Barnacle Geese occasionally graze on the grassy islets in winter.

SITE NAME: MACE HEAD ISLANDS
SITE CODE: 001300
Mace Head Islands are a group of marine islands west of Mace Head, including
Freaghillaun, Illaunnacroagh More, Illaunnacroagh Beg and Croaghnakeela Island.
The islands are important for wintering Barnacle Geese, particularly Croaghnakeela and
Freaghillaun. The Illaunnacroagh group holds nationally important numbers of Great
Black-backed Gulls (30-36 pairs in 1970). Freaghillaun has a population of Arctic Terns
(25 pairs in 1970).

SITE NAME: ST. MACDARA'S ISLAND
SITE CODE: (001318)
St. Macdara's Island is a small, uninhabited, marine island situated about 3 km south-west
of Mace Head.
The island is of interest for its colonies of seabirds, which include Great Black-backed Gull
(40 pairs in 1970), Lesser Black-backed Gull (50 pairs in 1970), Herring Gull (200 pairs in
1970) and Common Gull (2 pairs in 1970). Unspecified numbers of Arctic Tern and Little
Tern have also been reported from the island.

Ramsar Sites

7IE030
Galway Bay Complex
Ramsar Site No.: 838
Inner Galway Bay is the shallow more sheltered eastern part of a large sea bay, which is
partially sheltered by the Aran Islands. The Burren Karstic limestone fringes the southern
side and there are numerous shallow and intertidal inlets on the Eastern and
Southern sides. A number of small low islands composed of glacial deposits are located
along the Eastern side. The area includes some of the most interesting and well
documented areas for marine life along the West Coast of Ireland.
A good range of marine, coastal and terrestrial habitats occur within the site adding
greatly to the scientific and wildlife value of the area. Approximately 65% of the Irish
Marine algal flora is known to occur between New Quay and Martello Tower. The area
around Finavarra has the richest seaweed flora on the Irish Coast (500+ species) and is
reckoned to be among the top ten sites in the world.
The site is of special interest for waterfowl with internationally important numbers of brent
geese (480-537) and ringed plover (up to 657). Fourteen species of waterfowl occur in
nationally important numbers c. 35spp. of waterfowl occur regularly and a further c. 20
infrequently.
There is a large cormorant colony on Teer Island (200+ pairs - nationally important).
There are a number of locations throughout the bay where aquaculture activities have
been in for a number of years.

Appendix VII
Species List

Species
PORIFERA
CALCAREA
Clathrina coriacea
Grantia compressa
Scypha ciliata
DESMOSPONGIA
Pachymatisma johnstonia
Tethya aurantium
Polymastia mamillaris
Cliona celata
Halichondri panicea
Mycale sp.
Hemimycale columella
Myxilla rosacea
Myxilla incrustans
CNIDARIA
SCYPHOZOA
Lucernariopsis campanulata
HYDROZOA
Tubularia larynx
Bougainvillia ramosa
Lafoea dumosa
Halecium beanii
Halecium halecinum
Diphasia sp.
Sertularella sp.
Sertularella gayi
Sertularella polyzonias
Sertularia argentea
Nemertesia antennina
Nemertesia ramosa
Aglaophenia kirchenpaueri
Aglaophenia pluma
Gymnangium montagui
Obelia sp.
ANTHOZOA
Alcyonium digitatum
Urticina eques

Code
C1
C2
C13
C78
C133
C152
C233
C340
C361
C480
C651
C722
C984
C1081
C1085
D1
D2
D17
D58
D167
D257
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D434
D463
D466
D478
D481
D485
D517
D583
D597
D683

W1

W2

W3

W4

W5

W6

W7

W8

P

W9

W10 W11 W12 W13 W14

P
P
P

P

P
P

P
P
P
P

P

P

P

P

P

P
P
P

P
P

P

P

P

P

P
P
P

P
P
P
P

P

P

P
P
P

P

P
P

P

P
P

P

P
P
P

P
P

P

P
P

P
P
P

P
P

P
P

P

P

P
P
P

P
P
P

P

P

P
P

P

P

P
P

P
P

P

P

P

P

Species
Urticina felina
Sagartia elegans
Cereus pedunculatus
Actinothoe sphyrodeta
Corynactis viridis
Caryophyllia smithii
POLYCHAETA
Chaetopterus variopedatus
Lanice conchilega
Sabellidae indet.
Pomatoceros sp.
Pomatoceros triqueter
CRUSTACEA
CIRRIPEDIA
Balanus balanus
Balanus crenatus
DECAPODA
Palaemon serratus
Homarus gammarus
Pagurus bernhardus
Galathea strigosa
Cancer pagurus
Necora puber
MOLLUSCA
PROSOBRANCHIA
Calliostoma zizyphinum
BRYOZOA
Bryozoa indet.
Crisiidae indet.
Alcyonidium diaphanum
Electra pilosa
Scrupocellaria sp.
Porella compressa
Cellepora pumicosa
ECHINODERMATA
CRINODEA
Antedon bifida
ASTEROIDEA

Code
D684
D713
D717
D719
D775
D783
P814
P1195
P1257
P1339
P1341
R1
R14
R76
R77
S1276
S1319
S1400
S1457
S1476
S1566
S1589
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Species
Luidia ciliaris
Henricia oculata
Asterias rubens
Leptasterias muelleri
Marthasterias glacialis
OPHIUROIDEA
Ophiothrix fragilis
ECHINOIDEA
Echinus esculentus
HOLOTHUROIDEA
Holothuria forskali
Pawsonia saxicola
Aslia lefevrei
TUNICATA
ASCIDIACEA
Polyclinum aurantium
Ciona intestinalis
Ascidiella scabra
Botryllus schlosseri
Botrylloides leachi
Molgula sp.
PISCES
CHONDRICHTHYES
Scyliorhinus canicula
OSTEICHTHYES
Molva molva
Pollachius pollachius
Pollachius virens
Trisopterus luscus
Trisopterus minutus
Myoxocephalus scorpius
Centrolabrus exoletus
Crenilabrus melops
Ctenolabrus rupestris
Labrus bergylta
Labrus mixtus
Parablennius gattorugine
Ammodytes tobianus

Code
ZB22
ZB83
ZB100
ZB102
ZB104
ZB105
ZB124
ZB181
ZB198
ZB229
ZB244
ZB270
ZB278
ZD1
ZD2
ZD22
ZD71
ZD85
ZD126
ZD128
ZD146
ZF1
ZF28
ZG1
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Species
Callionymus lyra
Gobiusculus flavescens
ALGAE
Rhodophycota
CORALLINALES
Corallinaceae indet
Lithophyllum incrustans
GIGARTINALES
Dilsea carnosa
Chondrus crispus
CERAMIALES
Cryptopleura ramosa
Delesseria sanguinea
Polysiphonia sp.
Rhodophye indet.
Chromophycota
DICTYOTALES
Dictyopteris membranacea
LAMINARIALES
Laminaria hyperborea
Lamanaria saccharina

Code
ZG452
ZG470
ZM1
ZM193
ZM194
ZM231
ZM295
ZM328
ZM345
ZM469
ZM592
ZM594
ZM655
ZR1
ZR308
ZR311
ZR338
ZR351
ZR354
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Species
PORIFERA
CALCAREA
Grantia compressa
Scypha ciliata
DESMOSPONGIA
Pachymatisma johnstonia
Polymastia mamillaris
Cliona celata
Halichondri panicea
Myxilla incrustans
CNIDARIA
ANTHOZOA
Alcyonium digitatum
Anemonia viridis
Urticina felina
Sagartia elegans
Cereus pedunculatus
Actinothoe sphyrodeta
Caryophyllia smithii
POLYCHAETA
Chaetopterus variopedatus
Lanice conchilega
Bispira sp.
Pomatoceros triqueter
Spirorbidae indet.
CRUSTACEA
DECAPODA
Palaemon serratus
Pagurus bernhardus
Maja squinado
Macropodia rostrata
Cancer pagurus
Necora puber
Carcinus maenas
MOLLUSCA
PELECYPODA
Ensis sp.
BRYOZOA

Code
C1
C2
C78
C133
C152
C233
C361
C480
C651
C1085
D1
D583
D597
D679
D684
D713
D717
D719
D783
P814
P1195
P1260
P1341
P1362
R1
S1276
S1319
S1457
S1515
S1532
S1566
S1589
S1594
W1
W1560
W1996
Y1
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Species
Bryozoa indet.
Crisiidae indet.
Alcyonidium diaphanum
Membranipora membranacea
Electra pilosa
Parasmittina trispinosa
ECHINODERMATA
ASTEROIDEA
Species
Luidia ciliaris
Henricia oculata
Stichastrella rosea
Asterias rubens
Leptasterias muelleri
Marthasterias glacialis
OPHIUROIDEA
Ophiothrix fragilis
ECHINOIDEA
Echinus esculentus
HOLOTHUROIDEA
Holothuria forskali
Aslia lefevrei
TUNICATA
ASCIDIACEA
Ascidiella scabra
Botryllus schlosseri
Botrylloides leachi
PISCES
CHONDRICHTHYES
Scyliorhinus canicula
OSTEICHTHYES
Conger conger
Molva molva
Pollachius pollachius
Pollachius virens
Crenilabrus melops
Ctenolabrus rupestris
Labrus bergylta

Code
Y1
Y4
Y76
Y170
Y178
Y465
ZB1
ZB18
Code
ZB22
ZB83
ZB98
ZB100
ZB102
ZB104
ZB105
ZB124
ZB181
ZB198
ZB229
ZB244
ZB278
ZD1
ZD2
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ZD128
ZF1
ZF28
ZG1
ZG17
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Species
Labrus mixtus
Gobiusculus flavescens
ALGAE
Rhodophycota
CORALLINALES
Corallinaceae indet
GIGARTINALES
Dilsea carnosa
Chondrus crispus
CERAMIALES
Ceramium sp.
Delesseria sanguinea
Chromophycota
LAMINARIALES
Chorda filum
Laminaria digitata
Laminaria hyperborea
Lamanaria saccharina
Saccorhiza polyschides
CHLOROPHYCOTA
Enteromorpha sp.
Ulva sp.
Codium sp.

Code
ZG400
ZG470
ZM1
ZM193
ZM194
ZM295
ZM328
ZM345
ZM469
ZM507
ZM594
ZR1
ZR338
ZR346
ZR350
ZR351
ZR354
ZR359
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ZS149
ZS174
ZS244
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