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Executive Summary

A Natura Impact Statement (NIS) has been prepared in relation to a Planning Application by Aughinish
Alumina Ltd. (AAL) for development at an existing facility located in the townlands of Aughinish East,
Aughinish West, Island Mac Teige, Glenbane West, and Fawnamore at or adjacent to Aughinish Island,
Askeaton, Co. Limerick. Planning permission is being sought for development comprising the expansion of
the Bauxite Residue Disposal Area (BRDA) including Salt Cake Disposal Cell (SCDC), Borrow Pit and Stockpile
Area to facilitate the increased disposal of Bauxite residue on site arising from the continued operation of
the adjoining alumina refinery facility located on the wider AAL site. In addition, upgrades are proposed to
the existing water management infrastructure to accommodate the BRDA development to Stage 16 which
will also allow for greater Inflow Design Flood (IDF) capacity for the entirety of the BRDA.

The facility is operated in accordance with the Conditions of the Industrial Emissions Licence (IEL) PO035-
07 issued by the Environmental Protection Agency (EPA). The lands subject to this current application
measure c. 222 ha and currently accommodate processes associated with the operation of the wider
facility. The overall landholding of the Applicant extends to c. 601 ha.

The proposed development principally relates to works to the existing Bauxite Residue Disposal Area
(BRDA). Works to the BRDA principally consist of an expansion of its storage capacity to accommodate
additional bauxite residue resulting in a proposed increase in height of c.12m above the currently permitted
levels. Additional works proposed as part of this application an extension to the existing Salt Cake Disposal
Cell (SCDC), located within the BRDA, to accommodate further storage of salt cake resulting in an increase
in height of c.2.25m. An extension of the permitted borrow pit, located to the east of the BRDA, is also
proposed. This extension proposes to increase the footprint of the borrow pit from c.4.5ha to c.8.4ha. This
extension will provide an additional 380,000m?® of rock fill material which is needed to satisfy the
requirements of the construction and operation of the BRDA.

On behalf of the applicant, Ecology Ireland Wildlife Consultants Ltd. assisted by RSK Group has prepared a
NIS in support of the Appropriate Assessment process. This NIS examines in detail the potential impacts of
the development on Natura 2000 sites in the potential Zone of Influence (Zol) of the proposed
development. The potential impacts include those associated with sources of emission from the
development site e.g. noise, dust etc. The historical context of the site and operations is discussed and the
proposed development which will facilitate the continued operation of the facility is considered in detail.
Supporting information includes a Conceptual Site Model (CSM) which provides an assessment of the likely
pathways for potential contaminant sources through which pollutants may enter the environment and the
likelihood of these pathways being realised based on available evidence.

The proposed development would enable an extension of operational life to the existing alumina refinery
plant. The increase in the height of the BRDA and extension to the permitted borrow pit are considered,
taking particular account of the potential sources of impact arising from these project elements. For
instance, the potential change in emissions in terms of noise and vibration related to the blasting activities
associated with the extended borrow pit is considered in relation to special conservation and qualifying
interest species that may occur locally.

The NIS considers the emissions to air, water, noise and vibration and light associated with the proposed
development operation and the potential impacts of these emissions on Natura 2000 sites and their



conservation objectives. In addition, the potential for cumulative and in-combination impacts are
considered from the operation of the overall refinery plant and in relation to other projects and plans in
the wider area.

It has been objectively concluded that the proposed project will not adversely affect the integrity of any
Natura 2000 site, and there is no reasonable scientific doubt in relation to this conclusion.
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1 Introduction

Ecology Ireland Wildlife Consultants Ltd. (Ecology Ireland) was commissioned on behalf of Aughinish
Alumina Ltd. (AAL), to prepare a Natura Impact Statement (NIS) in relation to their planning application for
development at an existing alumina production facility located in the townlands of Aughinish East,
Aughinish West, Island Mac Teige, Glenbane West, and Fawnamore at or adjacent to Aughinish Island,
Askeaton, Co. Limerick.

The proposed development comprises of:

- Anexpansion of the Bauxite Residue Disposal Area (BRDA) to increase its disposal capacity in order
to accommodate additional bauxite residue resulting in a proposed increase in height of c.12m (to
c. 44m OD) above the currently permitted levels. No increase to the existing footprint of the BRDA
is proposed.

- An extension to the existing Salt Cake Disposal Cell (SCDC) to accommodate further disposal of salt
cake resulting in an increase in height of the cell by ¢.2.25m. The SCDC is located within the BRDA
area. A description of the existing SCDC and its function is provided in Chapter 2 of this EIAR.

- An extension of the permitted borrow pit, located to the east of the BRDA, is also proposed. This
extension proposes to increase the footprint of the borrow pit from c.4.5ha to c.8.4ha. This
extension will provide an additional 380,000m3 of rock fill material which is needed to satisfy the
requirements of the construction and operation of the BRDA.

- The continued use of an existing stockpile area at the south east of the subject site to store topsoil
in order to satisfy the additional restoration requirements of the extended BRDA.

- Upgrades to the existing water management infrastructure to accommodate the BRDA
development to Stage 16 which will also allow for greater Inflow Design Flood (IDF) capacity for the
entirety of the BRDA.

The facility is operated in accordance with the Conditions of the Industrial Emissions Licence (IEL) PO035-
07 issued by the Environmental Protection Agency (EPA). The lands subject to this current application
measure c. 222 ha and currently accommodate processes associated with the operation of the wider
facility. The overall landholding of the Applicant extends to c. 601 ha.

Ecology Ireland was supported in the preparation of the NIS by RSK Environment Ltd (RSK) and their
associate |IEH Consulting. RSK and IEH prepared the Conceptual Site Model (CSM) for the project, which
included a programme of baseline marine sediment monitoring undertaken by Aquafact Environmental
Consultants.

Ecology Ireland also prepared the Biodiversity Chapter (Chapter 6) of the Environment Impact Assessment
Report (EIAR).

Recently, the overall operation of the AAL facility has been subject to AA as part of the Environmental
Protection Agency (EPA) Integrated Emissions Licence review process (P0035-07). In the issue of the
emissions licence (P0035-07; September 2021) the EPA state that it completed an Appropriate Assessment
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of potential impacts on Natura 2000 sites and “has made certain, based on best scientific knowledge in the
field and in accordance with the European Communities (Birds and Natural Habitats) Regulations 2011 as
amended, pursuant to Article 6(3) of the Habitats Directive, that the activities, individually or in combination
with other plans or projects, will not adversely affect the integrity of any European site...” The NIS which
informed the EPA’s Appropriate Assessment was prepared by Ecology Ireland Ltd. (Ecology Ireland 2020).

The proposed development will result in an increase in the capacity of the BRDA, a raise to the existing
SCDC and an extension to the permitted borrow pit. An existing rockfill and soil stockpile area will continue
to be used for this purpose. The development is designed to extend the operational life of the refinery
plant by c. 9 years during which time the refinery plant will continue to operate according to the
environmental management system and strict emission licence limits set by the EPA. The proposed
development provides detail of water management including improvements to the water management
system for the proposed BRDA development which will be implemented to allow for the existing Perimeter
Interceptor Channel (PIC) system, Storm Water Pond (SWP) and Liquid Waste Pond (LWP) to accommodate
the Inflow Design Flood (IDF) for the Proposed Development (see Chapter 10 EIAR Hydrology).

1.1 Statement of Authority

This NIS was prepared by Dr. Gavin Fennessy of Ecology Ireland Ltd., with the support of specialist
environmental scientists and ecotoxicologists from RSK Environment Ltd and their associates. RSK
Environment Ltd were also responsible for the undertaking ofa programme of marine sediment
monitoring in the vicinity of the project, the results of which were input into the CSM which supports this
NIS.

Dr. Fennessy (Director & Principal Ecologist, Ecology Ireland Ltd.) is an ecologist with over 20 years of
experience in professional consultancy. He has carried out and reported on ecological surveys (including
Screening for Appropriate Assessment) at the AAL facility since 2012. He is a full member of the Chartered
Institute of Ecology and Environmental Management (CIEEM) and he sits on the Policy Group of the Irish
Section of the CIEEM. Gavin is a Guest Lecturer on Ecological Impact Assessment (EclA) and Appropriate
Assessment (AA) at University College Cork (UCC). In 2020, Gavin was lead author on the NIS which
informed the EPA’s recent AA on the overall operation of the facility, carried out as part of the licence
review process (P0035-07).

Dr Dave Watson (Director, RSK Environment Ltd.) is a marine scientist, with experience in marine
consulting and environmental monitoring. Dave has a PhD in Marine Chemistry, and is experienced in
survey design for marine chemistry including water and sediment quality, along with biotic surveys. Dave
has been involved in the Corrib offshore development and has designed and managed several marine
surveys, including water and sediment quality, benthic macrofauna and long-term marine mammal
monitoring. He has also managed various environmental studies, including ElAs, for a variety of oil and gas,
and marine renewables projects.

Jason Weeks (Director, IEH Consulting Ltd.) is a professor of marine chemistry and a specialist in the field
of marine ecotoxicology. He has more than 28 years’ experience as an environmental toxicologist, with
extensive experience in the environment, food safety, pharmaceutical (human and veterinary), regulatory
and aquaculture sectors. Jason is an internationally recognised expert on ecological and environmental
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risk assessment, and has particular expertise in understanding the ecological effects of pharmaceuticals in
the environment.

Andrew Bendell (Principal Marine Ecologist, RSK Environment Ltd.) is a marine consultant with over 20
years of experience inmarine consultingand marine environmental survey. He has particular
experience in marine ecology surveys, and the subsequent analysis and reporting of marine survey data
for environmental impact assessment (EIA) projects. Andrew has experience in undertaking offshore EIA
projects for a range of developments, including upstream oil and gas, ports and harbours, and renewables
developments in the UK and worldwide. Andrew has undertaken a number of environmental impact
assessments (and supplementary updates), appropriate assessment screening as well as full appropriate
assessments requiring the drafting of Natura Impact Statements for the Corrib offshore gas project. These
assessments have included environmental and maintenance and inspection surveys of the offshore gas
pipeline, remedial works and renewals on subsea infrastructure and for a programme of Ocean Bottom
Cable (OBC) seismic exploration surveys in the vicinity of the Corrib gas field. Andrew has a good
understanding of the Irish offshore permitting requirements, particularly around EIA and AA. Andrew has
also undertaken a number of offshore, nearshore and shoreline environmental surveys on the west coast
of Ireland.

Ellie Cooper (Senior Marine Ecologist, RSK Environment Ltd.) is a marine biologist with 5 years of
experience as a marine environmental consultant. Ellie has been involved in the undertaking of multiple
marine environmental impact assessments (EIA), as well as appropriate assessments (AA) for Corrib gas
pipeline environmental and maintenance surveys. She has a working knowledge of the Irish legislative
framework for EIA and AA, and has carried out intertidal ecological surveys including contaminant sampling
around the UK.
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2 Background to the Appropriate Assessment Process

The Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora,
better known as “The Habitats Directive”, provides legal protection for habitats and species of European
importance. Articles 3 to 9 provide the legislative means to protect habitats and species of Community
interest through the establishment and conservation of an EU-wide network of sites known as European
Sites. These are Special Areas of Conservation (SACs) designated under the Habitats Directive and Special
Protection Areas (SPAs) designated under the Conservation of Wild Birds Directive (79/409/ECC) as codified
by Directive 2009/147/EC.

Articles 6(3) and 6(4) of the Habitats Directive set out the decision-making tests for plans and projects likely
to affect European Sites (Annex 1.1). Article 6(3) establishes the requirement for Appropriate Assessment
(AA);

Any plan or project not directly connected with or necessary to the management of the [European]
site but likely to have a significant effect thereon, either individually or in combination with other
plans or projects, shall be subjected to appropriate assessment of its implications for the site in
view of the site’s conservation objectives. In light of the conclusions of the assessment of the
implications for the site and subject to the provisions of paragraph 4, the competent national
authorities shall agree to the plan or project only after having ascertained that it will not adversely
affect the integrity of the site concerned and, if appropriate, after having obtained the opinion of
the general public.

Article 6(4) states;

If, in spite of a negative assessment of the implications for the [European] site and in the absence
of alternative solutions, a plan or project must nevertheless be carried out for imperative reasons
of overriding public interest, including those of a social or economic nature, Member States shall
take all compensatory measures necessary to ensure that the overall coherence of European Site
is protected. It shall inform the Commission of the compensatory measures adopted.

2.1 Guidance for the Appropriate Assessment Process

Article 6(3) of the EU Habitats Directive (92/43/EEC) defines the requirement for AA of certain plans and
projects. In order to inform the requirements of this Screening and NIS the following guidance documents
have been referred to;

European and National Legislation

e Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora
(also known as the ‘Habitats Directive’);

e Council Directive 2009/147/EC on the conservation of wild birds, codified version, (also known as
the ‘Birds Directive’);

e European Communities (Birds and Natural Habitats) Regulations 2011 to 2015; and

e Planning and Development Act 2000 (as amended).
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Guidance

® European Commission (2015) Ecological flows in the implementation of the Water Framework
Directive — Guidance Document No. 31.

e European Court of Justice, Case — C-664/15
e European Court of Justice, Case — C117/00
e European Court of Justice, Case — C461/13
e European Court of Justice, Case — C323/17

o DOEHLG (2010) Appropriate Assessment of Plans and Projects in Ireland. Guidance for Planning
Authorities. Department of the Environmental Heritage and Local Government.

e European Commission (2018) Managing European Sites: the provisions of Article 6 of the
‘Habitats’ Directive 92/43/EEC.

e European Commission (2021) Assessment of plans and projects in relation to Natura 2000 sites —
Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats Directive
92/43/EEC (2021/C 437/01).

® European Commission (2000) Communication from the Commission on the Precautionary
Principle. Office for Official Publications of the European Communities, Luxembourg. European
Commission.

e European Commission (2001) Assessment of plans and projects significantly affecting European
Sites: Methodological guidance on the provisions of Articles 6(3) and (4) of the Habitats Directive
92/43/EEC.

e Commission notice Guidance document on the strict protection of animal species of Community
interest under the Habitats Directive (C/2021/7301 European Commission; October 2021).

® European Commission (2007) Guidance document on Article 6(4) of the ‘Habitats Directive’
92/49/EEC; clarification of the concepts of: Alternative solutions, Imperative reasons of overriding
public interest, Compensatory Measures, Overall Coherence, Opinion of the Commission.

® European Commission (2013). Interpretation Manual of European Union Habitats. Version EUR 28.
European Commission

Departmental/ NPWS Circulars

e Appropriate Assessment under Article 6 of the Habitats Directive: Guidance for Planning
Authorities. Circular NPWS 1/10 & PSSP 2/10. (DoEHLG, 2010);

e Appropriate Assessment of Land Use Plans. Circular Letter SEA 1/08 & NPWS 1/08;

e Water Services Investment and Rural Water Programmes — Protection of Natural Heritage and
National Monuments. Circular L8/08;
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e Guidance on Compliance with Regulation 23 of the Habitats Directive. Circular Letter NPWS 2/07;
and

e Compliance Conditions in respect of Developments requiring (1) Environmental Impact
Assessment (EIA); or (2) having potential impacts on European Sites. Circular Letter PD 2/07 and
NPWS 1/07.

2.2 Stages of Article 6 Assessment

The European Commission’s guidance promotes a staged process, as set out below, the need for each being
dependent upon the outcomes of the preceding stage:

(1) Screening
(2) Appropriate Assessment
(3) Assessment of Alternative Solutions

(4) Assessment where no alternative solutions remain and where adverse impacts remain. The
“IROPI test” (Imperative Reasons of Over-riding Public Interest) and compensatory measures.

The Habitats Directive promotes a hierarchy of avoidance, mitigation and compensatory measures.

Stage 1 of the process is intended to identify whether the project is ‘likely to have a significant effect’ upon
a European site, referred to as ‘Screening for Appropriate Assessment’.

If the screening process identifies effects to be significant, potentially significant or uncertain, or if the
screening process becomes overly complicated, then the process must proceed to Stage 2 (AA). Screening
is undertaken without the inclusion of mitigation, unless potential impacts clearly can be avoided though
the modification or redesign of the plan or project, in which case the screening process is repeated on the
altered plan or project. The greatest level of evidence and justification will be needed in circumstances
when the process ends at screening stage on grounds of no impact.

Section 177U of the Planning and Development Act 2010 (and Article 42, Birds and Habitats Regulations,
2011) states that; “the competent authority shall determine that an appropriate assessment of the
proposed development is not required if it can be excluded, on the basis of objective information, that the
proposed development, individually or in combination with other plans or projects, will not have a significant
effect on a European site.”

Stage 2 of the process, Appropriate Assessment, considers any potential impacts of the plan or project in
greater detail including whether further mitigation measures are required. Specifically, it is focused on the
potential for the proposed plan or project to impact on the conservation objectives of the European Sites
and the integrity of the European Sites. This stage involves the collection of information which is specifically
relevant to determining impacts including a description of the proposed plan or project, the conservation
objectives of the European Sites and an understanding of current factors which either maintain or threaten
those conservation objectives, an assessment of aspects of the proposed plan or project which could
negatively impact the conservation objectives of the European Sites, both in the absence of and with
mitigation measures.
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If an adverse impact upon the site’s integrity cannot be ruled out, then Stage 3 will need to be undertaken
to assess whether alternative solutions exist. If no alternatives exist that have a lesser effect upon the
European Site/s in question, the project can only be implemented if there are ‘imperative reasons of
overriding public interest’, Stage 4, as detailed in Article 6(4). In essence, the work at Stage 1 will determine
whether further stages of the process are required.
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3 Methodology

This report presents in brief the outcome of a Screening for Appropriate Assessment. The subsequent
Natura Impact Statement (NIS) is prepared to discuss the potential impacts of the proposed development
alone and in combination with other plans and projects, on the Natura 2000 sites (and their conservation
objectives) within the Zone of Influence (Zol).

The general operation of the entire AAL facility was subject to AA as part of the recent EPA licence review
for the site. The Environmental Protection Agency (EPA) requested that AAL, prepare and submit a NIS in
relation to the IEL Review (P0035-07) to inform the AA process. As described in Section 1 of this NIS, the
EPA in the issue of the emissions licence (P0035-07; September 2021) state that it completed an
Appropriate Assessment of potential impacts on Natura 2000 sites and “has made certain, based on best
scientific knowledge in the field and in accordance with the European Communities (Birds and Natural
Habitats) Regulations 2011 as amended, pursuant to Article 6(3) of the Habitats Directive, that the activities,
individually or in combination with other plans or projects, will not adversely affect the integrity of any
European site....” The EPA review process considered all aspects of the operation of the AAL facility, not
limited to, or focussed on the operation of the permitted borrow pit and BRDA. Their determination was
based on the nature and scale of the activities, the proximity of the installation to a number of European
sites and the potential effects such activities may have on European Sites and their qualifying interests. The
EPA expressly requested that the NIS prepared as part of the licence review, should consider all emissions
from the facility. The EPA undertakes Appropriate Assessment in accordance with Regulation 42(1) of the
European Communities (Birds and Natural Habitats) Regulations 2011.

The AA process considers whether a proposed development, in view of best scientific knowledge and in
light of the conservation objectives of any relevant European sites, when considered as an individual
project, or in combination with other plans and projects, will have an adverse effect on the integrity of any
European Site. It is important to emphasise that a screening assessment does not have to ascertain the
existence of a significant effect or impact on a Natura 2000 site as such; it only has to establish whether a
significant effect or impact is possible or may occur. At the NIS stage, all mitigation measures necessary to
avoid, reduce or offset negative effects are considered.

The conservation objectives of Natura 2000 sites have been compiled by the National Parks & Wildlife
Service (NPWS) in relation to the habitats and species (i.e. qualifying interests) for which the sites are
selected. These conservation objectives are referred to when carrying out appropriate assessments for
plans and projects that might impact on these sites.

3.1.1 Information Consulted for this Report

This assessment has been informed by the following sources of data:
* Biodiversity Chapter of the EIAR (Chapter 6) for the proposed development;
* Desk based surveys and site surveys of the proposed development site and surrounding areas;
» Ecology Ireland has carried out field and desktop assessments in relation to several
projects at AAL in recent years including the installation of a deep cone thickener,



Page | 9

a second bauxite unloader, proposed development and operation of the permitted
borrow pit, repairs to the seawall etc.
»= RSK carried out detailed sediment analysis upstream and downstream of Aughinish
Island in 2021 to inform the CSM and the current NIS. The conclusions from the
CSM have been used to inform this NIS
Previous reports, including Annual Environmental Reports to the EPA, Screening Reports, EIAR, NIS,
monitoring and modelling reports etc.;
Details of the monitoring of emissions from the operation of the facility;
Details of the management and mitigation of the licensed facility;
Information contained in the 2019 IEL licence review application (application in 2019, Granted in
2021 — P0035-07) as provided by the client.;
Environmental Reports (including Screening for AA, NIS’ etc.) in relation to other projects and plans
in the wider area;
Office of Public Works (OPW) National Flood Hazard Mapping website (www.floodmaps.ie)

Environmental Protection Agency (EPA) geoportal mapping tool (https://gis.epa.ie/EPAMaps/);

National Parks and Wildlife Service protected site and species information and data
(https://www.npws.ie/protected-sites);

National Biodiversity Data Centre (www.biodiversityireland.ie); and

Ordnance Survey of Ireland mapping and aerial photography (www.osi.ie).


http://www.floodmaps.ie/
https://gis.epa.ie/EPAMaps/
https://www.npws.ie/protected-sites
http://www.biodiversityireland.ie/
http://www.osi.ie/
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4 Stage 1: Screening for Appropriate Assessment

4.1 Site location

The location of the proposed development is on Aughinish Island, near Foynes Co. Limerick (Figure 4.1).

The AAL facility was constructed on Aughinish Island between 1978 and 1983. Aughinish Island is located
c. 6km northwest of Askeaton and c. 30km west of Limerick City Centre on the southern side of the Shannon
Estuary near the industrial port of Foynes, Co. Limerick. The facility has been in operation, subject to
planning and environmental regulation since that time. The overall landholding extends to c. 601 hectares
(Figure 4.1)

The Limerick — Foynes railway line (closed in 2002) runs to the south of the island, as does the N69 National
Secondary Route between Limerick and Tarbert. Aughinish Island is accessed via the L1234 Aughinish Road,
which is a two-way local road which connects with the N69. The application site is located at the western
portion of the Applicant’s overall landholding at Aughinish Island, to the southwest of the process area of
the refinery plant (Figure 4.1). The subject site is bounded by grassland and vegetation to the north, beyond
which lies the Shannon Estuary.

The process area of the refinery plant is located to the northeast of the site with AAL Sports Complex, a
Limerick City and County Council (LCCC) water treatment plant and main site access road all located to the
east of the site. The western boundary of the site runs parallel with the Robertstown River, the edge of
which is defined by an existing flood tidal defence berm (FTDB) and drainage channel. The application site,
showing the extent of the existing BRDA and the local watercourses is shown in Figure 4.2.

4.2 Plant Operation & History

The AAL facility has operated under EPA license since 1998 and AAL was most recently granted a revised
IEL (P0035-07) in September 2021. The Licence grants AAL permission to carry out the following activities
in accordance with the requirements and conditions set out in the Licence:

* The production of inorganic chemicals
* The combustion of fuels installations with a total rated thermal input of 50MW or more; and
* The recovery or disposal of waste in a facility.

The AAL refinery plant extracts alumina from bauxite using the Bayer Process, a chemical method that has
been developed and refined over the past century and is used by over 40 alumina extraction plants
worldwide. Approximately 70% of the bauxite processed by AAL comes from Guinea in West Africa with
the remainder coming from Brazil. The finished product, alumina (aluminium oxide), is exported for further
processing through smelting to aluminium metal. Plant production has been continually increased since
the commissioning of the refinery plant in 1983, up to its current maximum production of approximately
1.95 million tonnes of alumina per annum.

AAL extracts alumina from bauxite ore using the Bayer process, which comprises four principal stages:
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1. Digestion of the bauxite ore, during which the ore is ground and mixed with a sodium hydroxide
solution to form a slurry, with the digestion taking place at high pressure and temperature

2. Clarification of the liquor stream from the digestion process, with the stream containing the
alumina in solution

3. Precipitation of alumina hydrate from the clarified stream

4. Calcination (removal of chemically bound water) of the alumina trihydrate to produce the
finished alumina product.

The bauxite ore is unloaded, and processed alumina loaded at the deep-water marine terminal in the
Shannon Estuary. The inner berth is used for the loading of alumina, as well as the unloading of acid and
caustic deliveries, while the outer berth is used for unloading the incoming bauxite ore. Waste products
from the Bayer process include bauxite residue and salt cake. The bauxite residue and the salt cake are
deposited in the BRDA (Figure 4.2). Bauxite residue is classified as non-hazardous. Salt cake, which is
hazardous, is deposited in a specially designed engineered cell within the BRDA.

The Phase 1 BRDA is formed from two facilities, the original Phase 1 BRDA constructed in the early 1980s,
covering an area of 72 ha., and the Phase 1 BRDA extension, constructed in the mid-to-late 1990s, covering
an area of 32 ha. The initial design for the Phase 1 BRDA was to provide a disposal area to the year 2009
based on the facility constructed to Stage 7 (elevation 18 mOD), which equates to a central dome elevation
of 27.5 mOD or 26m above original ground level. The Phase 2 BRDA is a southern extension of the Phase 1
BRDA that was permitted in 2007 (Limerick County Council Reg. Ref. 05/1836; ABP Ref. PL13.217976) to
Stage 10 with a maximum perimeter elevation of 24 mOD and a maximum central elevation of 32 mOD.
The Phase 2 BRDA merges with the southern extent of the Phase 1 BRDA. The Phase 2 BRDA covers an area
of approximately 80 ha. and was commissioned in 2011. The permitted BRDA provides a disposal area for
bauxite residue at the facility until c. 2030. The current level of the BRDA residue varies, from 22 mOD to
32mOD in Phase 1 to 11mOD to 20mOD in Phase 2.

4.3 Proposed development

The proposed development comprises of:

- An expansion of the Bauxite Residue Disposal Area (BRDA) to increase its disposal capacity in order
to accommodate additional bauxite residue resulting in a proposed increase in height of c.12m (to
c. 44m OD) above the currently permitted levels. No increase to the existing footprint of the BRDA
is proposed.

- An extension to the existing Salt Cake Disposal Cell (SCDC) to accommodate further disposal of salt
cake resulting in an increase in height of the cell by ¢.2.25m. The SCDC is located within the BRDA
area. A description of the existing SCDC and its function is provided in Chapter 2 of this EIAR.

- An extension of the permitted borrow pit, located to the east of the BRDA, is also proposed. This
extension proposes to increase the footprint of the borrow pit from c.4.5ha to c.8.4ha. This
extension will provide an additional 380,000m3 of rock fill material which is needed to satisfy the
requirements of the construction and operation of the BRDA.
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The continued use of an existing stockpile area at the south east of the subject site to store topsoil
in order to satisfy the additional restoration requirements of the extended BRDA.

Upgrades to the existing water management infrastructure to accommodate the BRDA
development to Stage 16 which will also allow for greater Inflow Design Flood (IDF) capacity for the
entirety of the BRDA.



Map Legend
Permitted Phase 1 & 2 BRDA

Lands in Applicant's Ownership

I:l Application Boundary

Foynes Island

“CORGRIG

0 1
i —

kilometres

]
=

Barrigone

© 2021 Microsoft Corporatio

Figure 4.1 Site location map (background image from Bing Mapping c. 2013).

2.1 Maxar ©CNES (2021) Distribution’Airbus B

Client Name:

Aughinish
Alumina Ltd.

Project Title:
BRDA Raise

Figure Name:
Site Location Map

Date:
05/09/2021

Rev: A

Drawn by: GF
%Qc?nyogyireland
3,

Dr. Gavin Fennessy
Phone: 087-6163589
Ballyhigh, Effin
Kilmallock, Co. Limerick

www.ecologyireland.ie

Page | 13



Page | 14

=
m#z
m

Borrw Pit
Extension Area

Salt Cake [
D osal Areay
Map Legend

I:IAppIication Boundary

- ; Rockfill and Soi
0 : ]‘ - Storage Area
===
metres

Figure 4.2 Application site and location of the principal features.




Page | 15

4.3.1 Management Structure

Since March 2008, AAL has been wholly owned by United Company RUSAL, which is the largest integrated
aluminium company worldwide.

AAL has a structured management approach to the operation of the business in terms of product quality,
process control, environment, safety, training and analytical capability. Training of personnel is a key
function in the successful operation of the refinery plant.

The EPA licence conditions requires the company to establish and maintain an Environmental Management
System (EMS) and the conditions of the licence outline the form that the EMS should take at AAL. In order
to demonstrate its commitment to environmental protection, AAL has gained certification of its EMS to the
updated international standard ISO 14001:2015 in December 2017. AAL has been certified to the 1ISO14001
EMS since 2000.

AAL has an Energy Management System which is accredited to I1SO 50001:2011 since 2016, and an
International Safety Rating System (ISRS) Advanced Level 8 Safety Management System.

Safety, environmental and quality management systems are audited on an ongoing basis by a combination
of internal audit teams and external certification surveillance audits by the certification body Det Norske
Veritas (DNV UK). The various management systems operated by AAL are summarised in Table 4.1.

Table 4.1: Management Systems at AAL

System Accreditation Body

International Safety Rating DNV UK
System (ISRS)

ISO 9001 (2015) Quality DNV UK
Management System
ISO 14001 (2015) DNV UK

Environmental
Management System

ISO 50001 Energy Certification Europe
Management System




4.3.2 History of Licencing and Operating Principles

Table 4.2 below summarises the licensing history of the site from the EPA.

Table 4.2: Licensing History of the site from the EPA.

Licence Reference

Date of Grant

Description

P0035-01

May 1998

Original IPC licence.

P0035-02

January 2004

To accommodate the installation of two
natural gas fired turbines with a capacity of
approximately 75 MW electrical output
each.

P0035-03

October 2004

Application withdrawn

P0035-04

April 2008

To extend the bauxite residue disposal
area, to accommodate the participation of
the site in the national emissions reduction
plan, and to update the licence to
incorporate amendments to the EPA Act.

P0035-05

October 2012

To reflect the requirements of the
European Communities Environmental
Objectives (Surface Water) Regulations, the
European Communities Environmental
Objectives (Ground Water) Regulations,
and the Waste Management (Management
of Waste from the Extractive Industries)
Regulations.

P0035-06

July 2014

To accommodate the installation and
operation of two natural gas-fired boilers.

P0035-07

September
2021

To allow for operation of permitted borrow
pit and a derogation on effluent emissions.

4.4 Best Available Technology (BAT)

The entire AAL facility operates according to Best Available Technology/Techniques (BAT) principles.
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The BAT concept was first used in the 1992 OSPAR Convention for the protection of the marine
environment of the North-East Atlantic for all types of industrial installations. The 1996 Integrated
Pollution Prevention and Control Directive, 96/61/EC, applied the concept of Best Available
Techniques (BAT) to the integrated control of pollution to air, water and soil. The 2010 Industrial
Emissions Directive (IED) (2010/75/EU) adapted the BAT concept.

Commission Implementing Decision EU 2016/1032 on the establishment of best available techniques

(BAT) conclusions under Directive 2010/75/EU for the non-ferrous industries covers the production of

aluminium oxide from bauxite prior to the production of primary aluminium, where this is an integral
part of the production of the metal.
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BAT for a given industrial sector are described in BAT reference documents called BREF's (Best
Available Technology Reference documents), as defined by Article 3(11) of the IED. The BREFs are
derived from information exchanges between Member States, members of the industry concerned,
non-governmental organisations and the European Commission. The BREF contains the BAT
Conclusions which are required to be implemented by the Member States when setting permit
conditions for large industrial installations. In line with Article 15(2) of the IED, emission limit values
(ELVs) and the equivalent parameters and technical measures granted in permits must be based on
BAT, without prescribing the use of any specific technique or specific technology.

Best Available Technology (BAT) is defined in Section 5(1) of the Environmental Protection Agency Act
1992, as amended (Article 2(11) of the IPPC Directive as ‘the most efficient and advanced stage in the
development of an activity and its methods of operation, which indicates the practical suitability of
particular techniques for providing, in principle, the basis for emission limit values, and in the case of
an industrial emission directive activity other additional licence conditions, designed to prevent or
eliminate or, where this is not practicable, generally to reduce an emission and its impact on the
environment as a whole’, where:

‘Best’ in relation to techniques, means the most effective in achieving a high general level of protection
of the environment as a whole.

‘Available techniques’ means those techniques developed on a scale which allows implementation in
the relevant schedules activities under the 1992 EPA Act, under economically and technical viable
conditions, to be used by the activity

‘Techniques’ include both the technology used and the way in which the installation is designed, built,
managed, maintained, operated and decommissioned.

The Directive sets out that competent authorities responsible for issuing permits are required to take
account of the general principles set out in Article 3 of the Directive when determining the conditions
of the permit. These conditions must include emission limit values. The Directive states that in all
circumstances, the conditions of the permit must include provisions on the minimisation of long-
distance or transboundary pollution and must insure a high level of protection for the environment.

Those BAT guidance documents, Commission Implementing Decisions and BREF documents which are
applicable to AAL are summarised in Table 4.3.
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Table 4.3: BAT Guidance, BREF documents, Commission Implementing Decisions applicable to AAL.

Document Type Year of Issue | Title

Reference Document on Best 2018 BREF on Management of Waste from
Available Techniques (BREF) Extractive Industries

Commission Implementing 2017 CID for Large Combustion Plant

Decision (CID)

Commission Implementing 2016 CID for Common Wastewater and Waste Gas
Decision (CID) Treatment in the Chemical Sector
Commission Implementing 2017 CID for the Non-Ferrous Metals Industry

Decision (CID)

Reference Document on Best 2009 BREF for Energy Efficiency
Available Techniques (BREF)

Reference Document on Best 2006 BREF on Emissions from Storage
Available Techniques (BREF)

Reference Document on Best 2001 BREF on Industrial Cooling Systems
Available Techniques (BREF)

Reference Document on Best 2006 BREF on Economics and Cross Media Effects
Available Techniques (BREF)

Reference Document on Best 2003 BREF on General Principles of Monitoring
Available Techniques (BREF)

Reference Document on Best 2018 BREF on Management of Waste from
Available Techniques (BREF) Extractive Industries

Reference Document on Best 2007 BREF on Large Volume Inorganic Chemicals,
Available Techniques (BREF) Solids and Other Industry

BAT Guidance Note 2008 General Inorganic and Alumina Sector

4.5 Conservation Sites & Natura 2000 Network

Designated nature conservation sites within the wider hinterland of the proposed development site
were identified through a desktop review. European sites, Special Areas of Conservation (SACs) and
Special Protection Areas (SPAs) have been designated under the EU Habitats Directive (92/43/EEC)
and the EU Birds Directive (2009/147/EC) respectively. SACs and SPAs are collectively known as Natura
2000 sites and are legally protected by Irish law. The Qualifying Interests (Qls) of SACs include high
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value conservation habitats and species in the EU and listed in the Habitats Directive. The Special
Conservation Interests (SCls) of the SPAs are birds of European conservation importance and
associated wetland habitats of particular importance for these species.

The application site is not located within any Natura 2000 site. The application site boundary is located
0.01km from the Lower River Shannon SAC (Site Code 002165) and the River Shannon and River Fergus
Estuaries SPA (Site Code 004077; Figure 4.3a). The lands under the ownership of AAL include areas of
natural/semi-natural grassland and wetland habitat some of which are located within these two
designated Natura 2000 sites.

Additionally, there are a further three SAC’s (Barrigone SAC, Site Code 000432, Askeaton Fen Complex
SAC, Site Code 002279 & Curraghchase Woods SAC, Site Code 000174) and one more SPA (Stack’s to
Mullaghareirk Mts., West Limerick Hills & Mt. Eagle, Site Code 004161) located within 15km of the
proposed development site (Figure 4.3a).

Table 4.4: Minimum distance from the application site to designated nature conservation sites in
wider hinterland.

Natura 2000 sites

Lower River Shannon SAC 002165 0.01
River Shannon & River Fergus

Estuaries SPA 004077 0.01
Barrigone SAC 000432 0.45
Stack's to Mullaghareirk Mts., West

Limerick Hills & Mt. Eagle Bog SPA 004161 6.61
Askeaton Fen Complex SAC 002279 8.13
Curraghchase Woods SAC 000174 11.05

Details on the key features (qualifying and special conservation interests) of all of the Natura 2000
sites within 15km of the proposed development are outlined in Table 4.5. Full details of the site
synopses and conservation objectives of each of these sites as published by NPWS are available online
(www.npws.ie). The designated Natura 2000 sites proximate to the application site are shown in
Figure 4.3b.

The conservation objectives of the Lower River Shannon SAC relate to a wide range of largely aquatic
habitats and species with a number of different Annex | habitats and associated Annex Il species.
These include:

Otter (Lutra lutra)

Freshwater Pearl Mussel (Margaritifera margaritifera),
Salmon (Salmo salar),

Sea Lamprey (Petromyzon marinus)

Brook Lamprey (Lampetra planeri)


http://www.npws.ie/
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River Lamprey (Lampetra fluviatilis)

Estuaries

Sandbanks which are slightly covered by sea water all the time
Coastal lagoons

Mudflats and sandflats not covered by seawater all the time

The conservation objectives of the River Shannon and River Fergus Estuaries SPA relate chiefly to
wintering bird species;

Whooper Swan (Cygnus cygnus)

Light-bellied Brent Goose (Branta bernicla hrota)
Shelduck (Tadorna tadorna)

Wigeon (Anas penelope)

Teal (Anas crecca)

Pintail (Anas acuta)

Shoveler (Anas clypeata)

Scaup (Aythya marila)

Ringed Plover (Charadrius hiaticula)

Golden Plover (Pluvialis apricaria)

Grey Plover (Pluvialis squatarola)

Lapwing (Vanellus vanellus)

Knot (Calidris canutus)

Dunlin (Calidris alpina)

Black-tailed Godwit (Limosa limosa)

Bar-tailed Godwit (Limosa lapponica)

Curlew (Numenius arquata)

Redshank (Tringa totanus)

Greenshank (Tringa nebularia)

Black-headed Gull (Chroicocephalus ridibundus)

Cormorant (Phalacrocorax carbo) is also listed as a conservation objective but for both wintering and
breeding numbers.

Barrigone SAC is an area of species rich, calcareous grassland. It has been designated as an SAC for
the following conservation objectives:

Marsh Fritillary (Euphydryas aurinia)
Juniperus communis formations on heaths or calcareous grasslands

e Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco
Brometalia; important orchid sites)

® Limestone pavements

Askeaton Fen Complex SAC comprises of a number of small fen areas that have been designated for
the following habitats:

e Calcareous fens with Cladium mariscus and species of the Caricion davallianae
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e Alkaline fens

The Stack’s to Mullaghareirk Mountains, West Limerick Hills and Mt Eagle SPA is a large upland site
designated for the conservation of a single species:

e Hen Harrier (Circus cyaneus)

Curraghchase Woods SAC, located 11km from the licensed facility boundary, is designated for the
conservation of two priority Annex | habitats and one Annex Il species:

e Alluvial forests with Alder, Alnus glutinosa and Ash, Fraxinus excelsior (Alno-Padion, Alnion
incanae, Salicion albae)

o Yew, Taxus baccata, woods of the British Isles
Lesser Horseshoe Bat, Rhinolophus hipposideros

The overall aim of the Habitats Directive is to maintain or restore the favourable conservation status
of habitats and species of community interest. These habitats and species are listed in the Habitats
and Birds Directives and SACs and SPAs are designated to afford protection to the most vulnerable of
them. According to the Habitats and Birds Directive the ‘Favourable’ conservation status of a habitat
is achieved when:

» jts natural range, and area it covers within that range, are stable or increasing, and

» the specific structure and functions which are necessary for its long-term maintenance exist and
are likely to continue to exist for the foreseeable future, and

* the conservation status of its typical species is favourable.
The ‘Favourable’ conservation status of a species is achieved when:

= population dynamics data on the species concerned indicate that it is maintaining itself on a long-
term basis as a viable component of its natural habitats, and

» the natural range of the species is neither being reduced nor is likely to be reduced for the
foreseeable future, and

= there is, and will probably continue to be, a sufficiently large habitat to maintain its populations
on a long-term basis.

The above objectives form the basis of conservation objectives developed for Natura 2000 sites by
NPWS and are published online as ‘Generic Conservation Objectives’ for Natura 2000 sites in Ireland.

Site specific conservation objectives are also available for certain Natura 2000 sites which detail
contextual conservation targets for the qualifying criteria of the individual Natura 2000 sites. These
site-specific conservation objectives are typically accompanied by backing documentation in the form
of ‘Conservation objectives supporting documents’ or ‘Conservation Plans’.
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Table 4.5: Summary of European Designated Sites located in the 15km Hinterland of the
application site.

The conservation objectives of this site are to maintain the favourable
conservation condition of the Annex | habitats and fauna listed as Special
Conservation Interests for this SAC:
e Sandbanks
Estuaries
Tidal Mudflats and Sandflats
Coastal Lagoons*
Large Shallow Inlets and Bays
Reefs
Perennial Vegetation of Stony Banks
Vegetated Sea Cliffs
Salicornia Mud
Atlantic Salt Meadows 0.01 km
Mediterranean Salt Meadows

Lower River
Shannon SAC
(002165)

Floating River Vegetation

Molinia Meadows

Alluvial Forests*

Freshwater Pearl Mussel Margaritifera margaritifera
Sea Lamprey Petromyzon marinus

Brook Lamprey Lampetra planeri

River Lamprey Lampetra fluviatilis

Atlantic Salmon Salmo salar

Bottlenose Dolphin Tursiops truncatus

Otter Lutra lutra

The conservation objectives of this site are to maintain the favourable
conservation condition of the bird species listed as Special Conservation
Interests for this SPA:

Breeding and Wintering

. ® Cormorant Phalacrocorax carbo
River Shannon

and River Fergus
Estuaries SPA Wintering
(004077)

0.01 km

Whooper Swan Cygnus cygnus

Light-bellied Brent Goose Branta bernicla hrota
Shelduck Tadorna tadorna

Wigeon Anas penelope

Teal Anas crecca

Pintail Anas acuta

Shoveler Anas clypeata
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Scaup Aythya marila

Ringed Plover Charadrius hiaticula
Golden Plover Pluvialis apricaria
Grey Plover Pluvialis squatarola
Lapwing Vanellus vanellus

Knot Calidris canutus

Dunlin Calidris alpina

Black-tailed Godwit Limosa limosa
Bar-tailed Godwit Limosa lapponica
Curlew Numenius arquata
Redshank Tringa totanus
Greenshank Tringa nebularia

Black-headed Gull Chroicocephalus ridibundus
Wetlands

Barrigone SAC

The conservation objectives of this site are to maintain the favourable
conservation condition of the habitats and fauna listed as Special
Conservation Interests for this SAC:

® Juniperus communis formations on heaths or calcareous

(000432) grasslands 0.5 km
e Semi-natural dry grasslands and scrubland facies on calcareous
substrates (Festuco Brometalia) (* important orchid sites)*
® Limestone pavements*
® Marsh Fritillary Euphydryas aurinia
Stacks to The conservation objectives of this site are to maintain the favourable
Mullaghareirk conservation condition of the bird species listed as Special Conservation
Mts., West Interests for this SPA:
. . . 6.6 km
Limerick Hills & ® Hen Harrier (Circus cyaneus)
Mt. Eagle SPA
(004161)
The conservation objectives of this site are to maintain the favourable
Askeaton Een conservation condition of the Annex | habitats listed as Special
Complex SAC Conservation Interests for this SAC 8.1 km
(002279) ® Calcareous fens with Cladium mariscus and species of the
Caricion davallianae*
e Alkaline fens
The conservation objectives of this site are to maintain the favourable
conservation condition of the habitats and fauna listed as Special
Curraghchase Conservation Interests for this SAC:
Wood SAC ® Alluvial forests with Alnus glutinosa and Fraxinus excelsior 11.1 km
(000174)

(Alno-Padion, Alnion incanae, Salicion albae)*
® Taxus baccata woods of the British Isles*

® Lesser Horseshoe Bat Rhinolophus hipposideros

* denotes a priority habitat
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5 Stage 1: Assessment Criteria

The proposed development is not connected with or necessary for the conservation management of
any Natura 2000 site.

The screening stage assessment summarised herein considers the proposed project on its own and in
combination with other plans and projects and the likelihood for significant effects on Natura 2000
sites to arise in relation with the development at this location.

The proposed development will see an increase in the height of the BRDA and extension to the
permitted borrow pit. The operation of the refinery plant will continue according to the licence
conditions which set strict limits for emissions.

Emissions are discussed broadly in respect of the Proposed Development (i.e. increase in the BRDA
height, extension to the SCDC and extension to the permitted borrow pit). Due consideration is given
to aspects of the proposed development which could potentially result in the likelihood of
significanteffects upon the designated sites within the zone of influence.

We present below a summary of the screening process of Natura 2000 sites where likely significant
effects might potentially occur, in the absence of mitigation. We have set the study area to a nominal
15km offset from the facility boundary. This is an arbitrary distance typically used for illustrative
purposes (e.g. DoEHLG 2009). The potential for impacts upon more distant designated sites is
considered in the event that any likely significant effects are identified in relation to these distant sites
during the assessment process.

The operation of the AAL facility has been subject to the terms of the existing IE licence and AAL report
on the monitoring of licensed emissions at agreed intervals. The operation of the overall facility was
subject to Appropriate Assessment by the EPA as part of the licence review (IEL P0035-07), which was
applied for in order to operate the permitted borrow pit. The NIS prepared in support of the AA
process for the recent IEL review is presented in Appendix A to the current NIS.

5.1 Elements of the Project Likely to Impact on the Natura 2000 Sites

As described in Chapter 1 of the accompanying EIAR the proposed development comprises of:

- Anexpansion of the Bauxite Residue Disposal Area (BRDA) to increase its disposal capacity
in order to accommodate additional bauxite residue resulting in a proposed increase in
height of c.12m (to c. 44m OD) above the currently permitted levels. No increase to the
existing footprint of the BRDA is proposed.

- An extension to the existing Salt Cake Disposal Cell (SCDC) to accommodate further
disposal of salt cake resulting in an increase in height of the cell by c.2.25m. The SCDC is
located within the BRDA area. A description of the existing SCDC and its function is
provided in Chapter 2 of this EIAR.
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- An extension of the permitted borrow pit!, located to the east of the BRDA, is also
proposed. This extension proposes to increase the footprint of the borrow pit from
c.4.5ha to c.8.4ha. This extension will provide an additional 380,000m? of rock fill material
which is needed to satisfy the requirements of the construction and operation of the
BRDA.

- The continued use of an existing stockpile area at the south east of the subject site to
store topsoil in order to satisfy the additional restoration requirements of the extended
BRDA.

- Upgrades to the existing water management infrastructure to accommodate the BRDA
development to Stage 16 which will also allow for greater Inflow Design Flood (IDF)
capacity for the entirety of the BRDA.

5.1.1 BRDA AND SALT CAKE DISPOSAL CELL

The BRDA comprises the majority of the subject site area. The Phase 1 BRDA area, located at the north
of the application site measures c.104ha. The Phase 2 BRDA area, located at the south of the subject
site measures c.80ha. As outlined in the accompanying EIAR, the BRDA areas are principally comprised
of perimeter walls and channels enclosing a basin of bauxite residue which is stored in a terraced form
structure comprising 10 no. permitted terraces known as stage raises. Deposits within the Phase 1
BRDA are at the stage 10 level, whilst deposits within the Phase 2 area, which has been in operation
for a shorter time period, is deposited at the stage 4 level. Ancillary infrastructure located within the
BRDA area includes the Salt Cake Disposal Cell, located at the east of the Phase 1 area and a Storm
Water Pond (SWP) and Liquid Waste Pond (LWP) located to the northeast of the Phase 1 BRDA area.
The main parts of the site are shown in Figure 5.1 below.

The location of the Bauxite Residue Disposal Area (BRDA) is shown in Figure 5.1 and it occupies 94.5
ha in Phase 1 and 74 ha in Phase 2. The BRDA is a dedicated extractive waste facility operated and
owned by AAL for the permanent disposal of bauxite residue generated during the alumina extraction
process. Bauxite residue and process related wastes generated during the alumina extractive process
are deposited in accordance with the requirements of the IEL. These wastes represents about 99% of
the total residue disposed of in the BRDA, with the other 1% consisting of salt cake, which is deposited
in a dedicated specially engineered cell within the BRDA. The bauxite residue is subject to counter-
current washing and dewatering via vacuum filtration to provide a high-density slurry. This is pumped
to the BRDA and farmed to achieve atmospheric carbonation. Farmed bauxite residue is classified as
non-hazardous (LoW 01 03 09) while the salt cake is classified as hazardous (Low 01 03 07).

! Limerick City and County Council (LCCC) Reg. Ref. 17/714; An Bord Pleanéala (ABP) Ref. 301011-18
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Figure 5.1 Main elements within the application site (after Golder).

5.1.2 BORROW PIT

The permitted borrow pit area is located at the northeast of the application site and is c.4.5ha in size
(LCCCReg. Ref. 17/714; ABP Ref. 301011-18). It will serve the construction and operation of the BRDA
by providing processed rock which is required to build up the stage raises before residue is deposited
and then contained by the rock-fill. The permitted borrow pit area has a permitted depth of ¢.8.5m
OD. Rock extraction and the initial blasts at this borrow pit are expected to take place during April
2022. The current borrow pit area is expected to provide 375,000 m? of rock fill material which is
considered to be sufficient to construct the permitted BRDA to Stage 10 (220,000 m3), to implement
the closure design (105,000 m3) and miscellaneous rock fill (50,000 m3). Adjacent to the existing
borrow pit area to the east is an area which is currently covered in vegetation which is also part of the
current application site. It is proposed that the borrow pit will extend eastwards into this area to
facilitate the expansion and raising of the BRDA. Details in this regard are provided in Chapter 3 of the
accompanying EIAR.
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5.1.3 STOCKPILE AREA

An existing storage/stockpile area is located at the southeast of the application site. This area
measures ¢.12.5ha. The area currently accommodates rock and topsoil which is used to construct and
progressively restore the BRDA. In addition, portions of the area are covered in vegetation at present.

5.1.4 UPGRADES TO WATER MANAGEMENT INFRASTRUCTURE

As described in Chapter 10 of the EIAR improvements to the water management system for the
proposed BRDA development will be implemented to allow for the existing PIC system, SWP and LWP
to accommodate the Inflow Design Flood (IDF) for the Proposed Development. Improvements to be
implemented include the following:

m Provision of additional culverts for several PICs;

m Increases to PIC crest elevations for several PICs;
m Construction of PIC-M;

m PIC pump arrangement upgrades for PICs G and K;

m Pumped flows from the refinery plant Site to discharge to the SWP rather than the PIC system.
This is intended to reduce the volume of water discharging to the PIC during the IDF and
reduce the overall PIC pumping capacity required to accommodate the IDF.

5.1.5 Consideration of Natura 2000 sites and Zone of Influence

Details of the proposed development were considered in relation to the distribution of Natura 2000
sites in the wider area. Consideration of the Source-Receptor-Pathway (SPR) model was key to the
preliminary screening process. This considered the potential sources of emission arising from the
development site, during operation, closure and post-closure of the facility. The potential pathways
through air, water etc. were all considered with the specialist information presented in the EIAR and
the previous NIS important resources in this regard. Assessments of traffic, noise (e.g. in relation to
blasting) were all reviewed to understand the baseline and predicted levels of potential sources of
disturbance associated with the proposed development.

Following this initial screening of Natura 2000 sites, there were no sites identified beyond 15km from
the application boundary, which were adjudged likely to be affected by likely significant effects
associated with the proposed development.

This finding is in keeping with the NIS from the overall AAL facility, prepared for the IEL Review in 2020
(Ecology Ireland 2020; Appendix A) which considered all sources of emission. Each of the Natura 2000
sites within 15km of the application boundary was considered in detail in the screening process and
this process is summarised below). The potential for habitat loss or degradation was assessed along
with the potential for disturbance and displacement of faunal species arising from the proposed
development.
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The application site is proximate to two designated sites, the Lower River Shannon SAC and River
Shannon & River Fergus Estuaries SPA.

Barrigone SAC is designated for habitats and one fauna species; Marsh Fritillary Euphydryas aurinia.
There are no habitats relating to the conservation objective of Barrigone SAC present within the
application site including the proposed borrow pit extension area and no suitable food plant (i.e.
Devil’s-bit Scabious Succisa pretense) for Marsh Fritillary has been documented here. However,
Devil’s-bit Scabious has been recorded in the diverse grassland elsewhere on the island (e.g. at the
back of the old sea-wall at the west of the site). Given the proximity of the Barrigone SAC to the
licensed facility there is some likelihood of significant effects, in the absence of suitable mitigation.
Therefore, Barrigone SAC and its Conservation Objectives have been included for further
consideration at NIS stage.

The Stacks to Mullaghareirk Mts., West Limerick Hills & Mt. Eagle SPA is designated for Hen Harrier
only. Due to the location of this designated site in relation to the AAL facility, a lack of suitable Hen
Harrier habitat within the application site and no potential direct or indirect hydrological link; no
impacts on this designated site are therefore expected as a result of the proposed development and
this designated site will not be assessed further in this report.

Askeaton Fen Complex SAC is designated for the protection of qualifying habitats only and does not
contain any fauna that could suffer disturbance/displacement impacts (including ex-situ impacts) as a
result of the operations at the AAL facility. There will be no direct or indirect loss of habitat and no
disturbance impacts on this designated site are expected as a result of the proposed development and
this site will not be assessed further in this report.

Curraghchase Woods SAC is designated for the protection of qualifying woodland habitats and for
Lesser Horseshoe Bat, Rhinolophus hipposideros. No habitats associated with this designated site are
located within the operational footprint of the refinery plant, including within the application site
boundary and there is no potential direct, or indirect, hydrological link with the site and no known day
roost for the species has been recorded on the island. There is also limited foraging potential for the
species within the application site boundary. The BRDA is relatively open and exposed in nature and
unattractive to commuting or foraging bats. The scrub and woodland patches within the application
site have some potential for foraging bats but these areas are relatively small and do not have a high
resource value for Lesser Horseshoe Bats. There is no likelihood of significant effects arising from the
proposed development on Curraghchase Woods SAC located over 11km distant.

We further considered the likely significant effects of the proposed development on designated
Natura 2000 sites with reference to the nature of the activity and in particular the potential emissions
arising from the application site in relation to the following screening assessment criteria:

e Size, scale, area, land-take of the project
e Physical changes that will occur as a result of the plan
® Resource requirements (water abstraction etc.)

e Construction and operational requirements
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e Emissions and waste (disposal to land, water or air)
e Transportation requirements
e Duration of construction and operation
e Disturbance and displacement
e Cumulative impacts with other projects or plans
In conjunction with consideration of the likely changes to the Natura 2000 sites, including:
e Loss of habitat
e Habitat or species fragmentation
e Disturbance to key species
e Reduction in species density
e Changes in key indicators of conservation value (water quality etc.)
e Change to key elements of the site

The proposed development will change very little in relation to the licensed activities at the AAL
facility. The purpose of the application is principally to extend the lifetime of the refinery plant by
increasing the capacity of the BRDA. The rate of alumina production and bauxite residue deposition
is not anticipated to change as a result of the proposed development. The facility operates under
licence from the EPA. The EPA issue the strict conditions and emissions limits under which the AAL
facility operates. It is somewhat artificial in these circumstances to imagine the operation of a facility
such as AAL without controls, monitoring and time-proven measures designed to ensure the
protection of the receiving environment, including habitats, flora and fauna. However, insofar as
these measures (along with any future license or planning conditions) constitute mitigation of
potential impacts on sensitive receptors, these elements have not been considered as part of this
Stage 1 Screening Assessment.

Given the proximity of these Natura 2000 sites (Lower River Shannon SAC, Barrigone SAC and River
Shannon and River Fergus Estuaries SPA) and the sensitivity of the qualifying and special conservation
interests of these sites, the potential for likely significant effects on these designated areas (in the
absence of appropriate mitigation) cannot be discounted at Screening Stage.

5.2 Likely Impacts of the Project on the Natura 2000 Sites

As outlined in Section 5.1 above, it is deemed that the proposed development could lead to significant
effects on three Natura 2000 sites within the project Zol; without the implementation of best practice
measures, BAT, adherence to national and international emission standards and all mitigation and
monitoring requirements required through planning and licensing of operations.



Page | 32

5.2.1 Size, Scale & Land-take

The lands subject to this current application measure c. 222 ha and currently accommodate processes
associated with the operation of the wider facility. The overall landholding of the Applicant extends
to c. 601 ha.

The lands within the application site are largely developed and dominated by the existing BRDA. The
primary aspect of the proposed development would see an increase in the permitted height of the
BRDA. Ultimately, the BRDA will be capped and the landscaping and closure plan implemented as
described in the accompanying EIAR.

5.2.2 Distance from or Key Features of the Natura 2000 Sites
As described in Tables 4.4 & 4.5.

5.2.3 Resource Requirements (water abstraction etc.)

The proposed development will not require any resources (e.g. water abstraction) from any
designated Natura 2000 site. Rock fill to facilitate the construction and operation of the BRDA will be
sourced from the permitted and proposed borrow pit within the application site (See 5.2.4 below).
Stockpiles of material (including rockfill and soil) will be stored in an area of the site which is currently
used for a similar purpose — these materials will be used on site as part of the progressive restoration
plan.

5.2.4 Excavation Requirements

It is proposed to extend the permitted Borrow Pit (17/714; ABP 301011) from 4.5ha to c. 8.4ha. This
extension will provide an additional 380,000m3 of rock fill material which is needed to satisfy the
requirements of the construction and operation of the BRDA.

5.2.5 Emissions (disposal to land, water or air)

There are a range of existing and potential emissions from the application site. These emissions,
particularly the emissions to air and water have the potential to impact on the three designated
Natura 2000 sites within the Zol in the absence of adequate monitoring and mitigation. For this
reason, emissions from the application site are a principal focus of the NIS. A Conceptual Site Model
(CSM) has been produced which assesses the potential for contaminant source receptor pathways
from site emissions to the marine environment. The CSM is appended to this document (Appendix B).

5.2.6 Transportation Requirements

The proposed development will not increase the maximum output of the deposited wastes. The
borrow pit will provide the stone-fill to facilitate the proposed stage raises to the BRDA. Sourcing this
stone on-site will remove the need for externally sourced stone and the associated transportation
requirements. Chapter 14 of the EIAR acknowledges that while the proposed development will extend
the operational life of the AAL production facility that it will not contribute to a material increase in
local traffic above current levels.
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5.2.7 Duration of Operations

The site has been in operation since 1983 and is continuing to operate in accordance with its planning
permission and IE Licence. The proposed development would facilitate an extension in the lifetime of
the industrial operation by providing increased capacity within the BRDA. The operation of the facility
will continue to operate in accordance with the existing commitments including monitoring and
licensing requirements of the EPA.

5.2.8 In-combination Effects

The potential cumulative impact of the Proposed Development with other existing and/or approved
projects has also been assessed. A survey of existing and/or approved projects in the area was
undertaken to determine whether the nature and scale of each of these projects could be sufficient
to generate cumulative impacts of significance on the environment. The projects identified as part of
this survey are listed in Appendix 18.1 in the EIAR and reproduced below in Table 5.1.

For the purposes of this survey, all planning applications which were recorded on the National
Planning Applications Database (DoHPLG) with extant permissions or were otherwise under
consideration as of August 2021 within a c. 15km radius of the Subject Development were included.
A record of 'major' planning applications within c. 15km of the planning boundary was established in
August 2021. These applications were determined to constitute new development of a commercial,
industrial, agricultural or residential nature, which may be of significance to the cumulative
assessment. The following types of applications were excluded from the final listing:

¢ Minor change of use applications;

¢ Residential applications of less than 10 no. units located greater than c. 1.5km of the subject
site;

¢ Minor amendments to permitted applications;

e Retention applications;

e Minor signage applications;

e ESBinfrastructure (i.e. substations, switch rooms and towers);

e Minor utilities works including lighting and junction upgrades;

e Developments of a scale that would not exacerbate significant environmental effects (e.g.
internal reorganisation, car parking of less than 20 spaces, continuance of use, etc.);

¢ Developments that have become operational by the time of writing (as they have been
considered in the baseline); and

e Applications that were granted prior to February 2016 as it is assumed that these permissions
will have lapsed, unless otherwise stated in the Grant of Permission.

The 2017 EPA Draft Guidance (https://www.epa.ie/publications/monitoring--
assessment/assessment/EPA EIAR Guidelines.pdf) describes cumulative effects as follows:

“The addition of many minor or significant effects, including effects of other projects, to create larger,
more significant effects. While a single activity may itself result in a minor impact, it may, when
combined with other impacts (minor or significant), result in a cumulative impact that is collectively
significant.” It is necessary to consider the potential for cumulative effects due to cumulation of
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effects with those of other projects that are existing or are approved, but not yet built or operational.
Operational projects may act in combination with impacts arising from a proposed scheme, but effects
associated with operational projects may already be part of the background baseline recorded in the
receiving environment.

A sample of the projects considered as part of this assessment are summarised in Table 5.1. These
projects were by and large subject to their own assessments and where applicable, specific mitigation
to minimise impacts upon the receiving environment. The potential for residual impacts and those
that would act in concert or synergistally with the proposed development was considered.

Notable projects which may have the potential to result in cumulative effects include the capacity
extension at Shannon Foynes Port and the Foynes to Limerick N69 road scheme.

The facility is located close to the Shannon Estuary and just upstream of Shannon-Foynes Port.
Shannon Foynes deep water port is a significant national port, Ireland’s second largest port operation
and has statutory jurisdiction over all marine activities on a 500 km? area on the Shannon Estuary,
stretching from Kerry/Loop Heads to Limerick City. It is responsible for most of the commercial ship
traffic on the Shannon estuary. The planned developments at Shannon Foynes Port were considered
and environmental assessments prepared as part of proposed expansions and improvements to the
facility were studied.

In December 2019, Limerick City and County Council (LCCC) applied under section 51(2) of the Roads
Act 1993 (as amended) to An Bord Pleandla for approval as Strategic Infrastructure Development (SID)
in relation to a proposed road development consisting of:

* Approximately 15.6km of Type 2 dual carriageway express road extending from Foynes to
Rathkeale (with an intermediate roundabout junction at Ballyclogh) along with approximately
1.9km of single carriageway road between Ballyclogh and Askeaton;

* Approximately 17.5km of dual carriageway motorway, of which approximately 15.5km is new
construction and/or widening of the existing road, from Rathkeale to Attyflin;

= A Service Area for Heavy Goods Vehicles approximately 5 ha in size near Foynes with access road
and service roads, parking, facilities building and a new at-grade junction onto the Foynes port
access road;

* LCCC submitted to the Board the Environmental Impact Assessment Report (formerly referred to
as an Environmental Impact Statement) prepared in accordance with section 50 of the Roads Acts
1993 (as amended) in respect of the proposed road development. A Natura Impact Statement was
also prepared and was submitted to the Board in respect of the proposed road development in
accordance with Part XAB of the Planning and Development Acts 2000 — 2019. A decision from
ABP is scheduled for late November 2021.

The permitted or existing projects given detailed consideration when assessing the potential for in-
combination and cumulative impacts included the operation of the Wyeth Nutritionals Ireland Ltd.
plant at Coolrahnee, Askeaton, licensed aquaculture activities and dredging and dumping activities in
the Lower River Shannon.
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No potential for significant cumulative or in combination effects on the local biodiversity were
identified in relation to the plans and projects considered. Proposed projects of note such as the
Foynes-Limerick N69 Roads scheme took into account potential impacts on biodiversity arising from
their own project and in combination with other plans and projects and the detailed mitigation and
monitoring commitments greatly lessened the scale and nature of potential residual impacts on
biodiversity. Plans and projects might in themselves have identified potential ecological impacts, even
some relatively minor residual effects. The potential for such residual effects, even when minor in
scale or extent, to create larger more significant effects, was considered.

There was no project (or projects) identified where there was potential for significant additive or
synergistic effects with the proposed AAL development.

Given the context of the existing site and considering the nature of the proposed works, it is concluded
that it is unlikely that there will be any significant in-combination impacts upon any of the designated
Natura 2000 sites or their conservation objectives.



Table 5.1 Projects considered as part of the cumulative and in-combination assessment.

Hyperlink to

PV panels ground mounted on support structures, access roads
and internal access roads and internal access tracks, fencing,
electrical cabling and ducting, CCTV and other ancillary
infrastructure, a temporary site compound area, additional
landscaping and habitat enhancement as required and associated
site development works located in the townlands of Deelish and
Mullagh. The proposed solar farm will be connected to the
National Grid via the adjoining Ellaha and Ballinknockane solar

Co. Limerick.

Name of ..
. Address of ) application on
Description of proposed development Planning . :
development . Planning Authority
Authority .
website
1724 for the following proposed development which will comprise of Lismacleane & Clare http://www.eplanning.ie/Cl
the construction of a new steel framed aircraft hangar within the Ballyhennessy, County | areCC/AppFileRefDetails/17
airport lands at Shannon Airport, Co. Clare. The hangar building Bunratty Lower, Council 24/0
includes for ancillary office space, workshops, plant rooms and Shannon Airport
storage space. The building will have signage on the eastern,
southern and western facades. Ancillary buildings and structures
within the curtilage of the site including an external pump house,
gas skid and fire suppression tank are also proposed. Site works
proposed include car parking, hardstands, landscaping, and all
ancillary site developments at this address. An Integrated Pollution
and Control License is required for the facility
1918 a ten year permission for the complete development of a Solar PV | Deelish & Limerick | http:/eplan.limerick.ie/Ap
Energy development with a total site area of 30.15 hectares, to Mullagh, County pFileRefDetails/1918/0
include, electrical transformer and invertor station modules, Solar | Shanagolden, Council
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Description of proposed development

farm previously granted planning permission under Limerick city &
County Council planning ref 17/1220

Address of
development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

15468

smokeless and bio-mass based solid fuel manufacturing and
packaging facility at and adjacent to existing coal storage and
baggage facility. The development includes the demolition of
existing buildings and storage structures, the upgrading, extension
and change of use of an existing warehouse building for use as a
solid fuel manufacturing process plant, construction of a new
packaging plant building, construction of a new administration
block and associated car park, installation of weighbridges and an
associated kiosk, re-surfacing of the site and installation of a new
drainage system, construction of storage areas for raw materials
and finished product, construction of a new electricity substation,
new site entrance works including the relocation of an existing
entrance and construction of a new entrance and all associated
site works including waste water treatment plant. This application
is accompanied by an Environmental Impact Statement (EIS) and a
Natura Impact Statement (NIS)

Durnish,
International
Port Road,
Shannon Foynes
Port

Limerick
County
Council

http://eplan.limerick.ie/Ap
pFileRefDetails/15468/0

15948

(1) portacabin used as staff canteen, (2) silo, mixing room and
hoppers for materials, Planning Permission for (3) the
construction of an extension to the main production building and
(4) lay a concrete yard over existing hardcore area

Greaney
Concrete,
Robertstown,
Shanagolden

Limerick
County
Council

http://eplan.limerick.ie/Ap

pFileRefDetails/15948/0
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Description of proposed development

Address of
development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

16192 a New Bulk fertiliser store and all associated works (this proposed | Morgan's South, Limerick | http://eplan.limerick.ie/Ap

development is within an existing Seveso site) Askeaton County | bFileRefDetails/16192/0
Council

16418 a ten year permission for development on a site of c. 0.225 ha Aughinish East Limerick | http://eplan.limerick.ie/Ap
located within the existing Aughinish Alumina plant consisting of Aughinish West County pFileRefDetails/16418/0
the installation of 2 no. deep thickeners (steel vessels with a Island Mac Council
diameter of c. 22m and maximum overall height of ¢.21.9m) and Teige Glenbane
ancillary elements, including stairs, access platforms and walkways | West, Morgan
linking to adjacent vessels, pumps, cabling and pipework. The North &
development will also consist of the provision of a hardstanding, Fawnamore,
an internal road (c. 6.1m wide and c. 40.6m long) to the east of the | at/or adjacent
thickeners and all other site development works above and below | to Aughinish
ground (the application relates to development which comprises Island Askeaton
or is for the purposes of an activity requiring an Industrial Pollution
& Control Licence, now replaced by an Industrial Emissions
Licence)

16669 for development which consists of the construction of a single Block E, Clare http://www.eplanning.ie/Cl
storey high-bay factory floor building with associated 2 storey Shannon Free County | areCC/AppFileRefDetails/16
commercial office building, with roof level plant over, a single Zone, Shannon Council 663/0
storey external re-finishing to an existing ESB substation, which is
currently located within the existing buildings of Block E ( which
are to be demolished under Permission No. P15/217), new
entrance to roadway and associated carparking ( 91 approx. No ),
modification of 2 No. existing vehicular entrances to the north of
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Description of proposed development

Address of

development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

the site, set down areas, marshalling yard, with dock leveller,
bicycle parking ( 40 approx. No.), a single storey refuse compound,
building signage and all ancillary landscaping, site works and
services.
16767 construction of a dwelling house, shed, treatment plant, Morgans North, Limerick http://eplan.limerick.ie/Ap
percolation area and all ancillary site works Barrigone, County pFileRefDetails/16767/0
Askeaton Council
16788 for the development within a Strategic Development Zone of a Fire | Shannon Clare http://www.eplanning.ie/Cl
Training Ground at the Secondary Surveillance Radar Equipment Airport, Co County | areCC/AppFileRefDetails/16
site on the north side of Runway 06-24, Shannon Airport, Co Clare. | Clare Council 788/0
The development will comprise of the installation of a Simulated
Steel Aircraft Shell, a Fire Screen and Engine Rig for the purpose of
training fire fighting personnel. Also included in the development
will be an overground Water Storage Tank, 2 No. 2 Tonne LPG Gas
Tanks, a 300 Gallon Jet Al Fuel Tank, 3 No. sheds to house controls
and fuel pressurisation unit, security fencing to surround site
perimeter, concrete hardstanding areas, site lighting and all other
associated site works. An Appropriate Assessment screening
statement accompanies this planning Application.
16917 to develop holiday retreat accommodation comprising of 8 No. Cullenagh, Clare http://www.eplanning.ie/Cl
units, create new entrance, car parking, install a new wastewater | Cloonkerry County | areCC/AppFileRefDetails/16
Council 217/0
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treatment system and water facilities along with all associated West,
works Labasheeda
16977 the construction of a reception building which will include an Shannongrove, Limerick | http://eplan.limerick.ie/Ap
assembly room with associated locker rooms, toilets and shower Pallaskenry County | DFileRefDetails/16977/0
facilities, and a new waste water treatment and disposal system to Council
serve both the existing dwelling house and new reception building
and all associated works
16986 a juvenile playing field, to widen existing access roadway and Corgrig, Foynes Limerick | http://eplan.limerick.ie/Ap
incorporate a pedestrian footpath link from existing sports field to County pFileRefDetails/16986/0
the public footpath and all associated works Council
17111 for the construction of a single storey meeting hub/coffee dock Shannon Clare http://www.eplanning.ie/Cl
building with concealed bin store and plant area, adjustments to Industrial County | areCC/AppFileRefDetails/17
existing parking, provision of new car and cycle parking, building Estate, Shannon Council 111/0
signage and all ancillary landscaping, site works and services Free Zone,
Shannon
17144 the installation of an all weather playing surface, erection of Ministersland & Limerick | http://eplan.limerick.ie/Ap
enclosure fencing, stop nets, floodlights, new vehicular entrance, The Cross, County pFileRefDetails/17144/0
roadway, car park and all associated site developments works Ardagh, Co Council
Limerick
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17148 the construction of a stand-alone single storey Gym/PE Hall with Colaisten Na Limerick | http://eplan.limerick.ie/Ap

ancillary spaces over two storeys and all ancillary site works Trocaire, County | bFileRefDetails/17148/0
Rathkeale, Co Council
Limerick

17250 for the completion of the existing landfill and storage of timber Stokesfield, Limerick | http://eplan.limerick.ie/Ap
overground (planning ref:s 06/233, 11/7059 & 12/164, the Shanagolden, County pFileRefDetails/17250/0
permission requires a waste licence. Co Limerick Council

17293 (a) Construction of an Agricultural Building to include Rotary Shannongrove, Limerick | http://eplan.limerick.ie/Ap
Milking Parlour, Dairy, Ancillary Rooms, Underground Slatted Tank, | Pallaskenry, Co County pFileRefDetails/17293/0
Unroofed Waiting Yard and Livestock Handling Facilities, (b) Limerick Council
Erection of a Meal Bin, (c) Construction of an extension to existing
slatted shed to include cubicle housing, (d) Construction of a
modification to existing agricultural building to include handling
area, (e) Construction of a modification to existing agricultural
building to include additional cubicles and straw bedding, (f)
Construction of 2no. extensions to existing agricultural building to
accommodate underground slatted tanks and cubicles, (g)
Construction of a livestock underpass along with associated soiled
water storage facilities & all other associated site works

17302 extension of the existing Natural Gas Above Ground Installation in | Barrigone, Limerick | http://eplan.limerick.ie/Ap
the townland consisting of the extension of the existing site Askeaton, Co County | bFileRefDetails/17302/0
footprint and boundary fence, installation of regulator/meter Limerick Council

kiosk, instrumentation/boiler kiosk, underground and overground
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pipework, 2.4m high palisade fencing, light column and all
associated civil, mechanical & electrical

Address of
development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

include a glazed linkage between the new & existing Mill House,
modifications to the existing Mill House, modifications to the
existing entrance, new car parking area, construction o boundary
wall, site landscaping, upgrade of exiting site services and all
associated ancillary works associated with the site development
and building works

R232

17346 1.Demolition of existing redundant storage sheds to south and Aras Ide, Limerick | http://eplan.limerick.ie/Ap
east of existing museum premises. 2. Provision of new vehicular Foynes, Co County pFileRefDetails/17346/0
entrance gateway to N69. 3.Construction of a 2 storey extension Limerick Council
south wing to provide additional archive and exhibition/display
areas. 3. Construction of a 2 storey extension to the south of
existing museum and modifications to the existing south wing to
provide additional meeting/exhibition/display areas in existing
west wing. 5. Construction of single storey Irish coffee area
extension facing the N69 (this is a protected structure 1182)

17566 demolition of existing warehouse building, existing grain hopper & | Mill House, Limerick | http://eplan.limerick.ie/Ap
adjoining derelict building. The construction of an office extension | Leahies Foynes, County pFileRefDetails/17566/0
to the rear of the existing Mill House Office building, works will Co Limerick V94 Council
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17583

Description of proposed development

for the further completion of construction of Westpark Business
Campus with the construction of Block 6000, (immediately south
of existing Block 7000), a mixed use, multi-storey block, similar to
that granted under parent planning permission under Clare County
Council PA Ref: P01-1066 and APB Ref: PL03.130244. Block 6000
will have a total gross internal area of 12,045 sgms with offices at
upper floors 300-500 and data centre/light industrial / storage/
Research and Development uses at lower levels 100-200. The
construction of an ancillary, multi-deck carpark (MDCP) located to
the South of Block 4000 within the Campus. The MDCP will
accommodate 580 spaces and will replace the existing, 101 at
grade, split level, car park located to the South of Block 4000. The
car park will also replace the 500 space MDCP located to the South
of the Campus, granted by Clare County Council under Ref: PO1-
1066 and APB Ref PL.03-130244. The proposed development will
use existing drainage services in place within the overall campus
and the existing road network. The development includes,
landscaping, ancillary parking adjacent to Block 6000, ESB
Substation, service areas for goods vehicles. The application
includes all other ancillary site development works as required to
complete the block.

Address of
development

Westpark
Business
Campus,
Shannon, Co.
Clare

Name of
Planning
Authority

Clare
County
Council

Hyperlink to
application on

Planning Authority

website

http://www.eplanning.ie/Cl
areCC/AppFileRefDetails/17

583/0

17584

the demolition of 2 no. existing Oil Tanks and associated low-level
bund wall, the construction of a two-storey Water Treatment
Building at ground floor level consisting of plant/equipment
rooms, the construction of a two-storey Waste Treatment Building

Deely North,
Askeaton, Co
Limerick

Limerick
County
Council

http://eplan.limerick.ie/Ap

pFileRefDetails/17584/0
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Description of proposed development

at ground floor level consisting of plant/equipment rooms at its
existing manufacturing facility

Address of
development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

to extract c. 374.000 m2 of rock over a 10 year period. The
extraction area is sought up to a maximum depth of c. 885 m O.D.,
with extraction to occur between April and September each year.
The proposed development includes the demolition of a
contractors shed and all ancillary site development, areas of
stockpiling, landscaping and boundary treatment works above and
below ground, including restoration of the extraction area.
Aughinish Alumina Limited carries out an activity requiring an
Industrial Pollution Prevention and Control Licence (now replaced
by an Industrial Emissions Licence — Licence Register No. PO035-
06). The development and operation of the proposed Borrow Pit is
not a licensable activity.

Teige Glenbane
West Morgan
North and
Fawnamore at
or adjacent to
Aughinish
Island,
Askeaton, Co.
Limerick

17645 to construct 16 no. semi-detached residential dwellings (a mix of Main Street, Limerick | http://eplan.limerick.ie/Ap
three and four bedroom house types) & all associated Pallaskenry, Co. County | bFileRefDetails/17645/0
infrastructure including new vehicular access onto Main Street, Limerick Council
connections to public utilities and all ancillary site development
works

17714 a ten year permission for development on this site of c. 7 hectares | Aughinish East Limerick | http://eplan.limerick.ie/Ap
located adjoining the existing Aughinish Alumina Ltd plant for the | Aughinish West County pFileRefDetails/17714/0
provision of a Borrow Pit with an extraction area of c. 4.5 hectares | Island Mac Council
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An Environmental Impact Statement (EIS) will be submitted to the
Planning Authority with the application.

17742 for extension to the External Car Park ancillary to the AAG Hanger | Shannon Clare http://www.eplanning.ie/Cl
Facility at Shannon Industrial Estate, Shannon, Co. Clare. The Industrial County | areCC/AppFileRefDetails/17
proposed works will involve relocation of the adjoining Shannon Estate, Council 742/0
Airport boundary fence to the South West of the site, to provide Shannon, Co.
87 no. additional car parking spaces, external lighting and all Clare
associated site works and services

17768 to erect an extension to existing milking parlour and provide a new | Mount Limerick | http://eplan.limerick.ie/Ap
dairy. Also for permission to demolish existing cow shed and Trenchard, County pFileRefDetails/17768/0
construct an underground slurry tank adjacent to milking parlour Foynes. Council
and provide a cattle crush. Also to construct 2 no. underground
slurry tanks adjacent to existing cattle sheds all on farmyard

17872 the installation of a 0.51m x 1.42m x1.8m (LxWxH) above ground Main Street, Limerick | http://eplan.limerick.ie/Ap
enclosure to house a new natural gas District Regulating Ballyhahill County pFileRefDetails/17872/0
Installation (DRI) with all ancillary services and associated works, Council
including vent stack

17877 hardcore existing green field and concrete pad, extension to Ballygiltenan Limerick | http://eplan.limerick.ie/Ap
existing production building and two silo's to the north of existing | North, Glin. County | pFileRefDetails/17877/0
production building and one silo to the south of existing Council
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production building, and permission for a new carpark and
entrance for a one way traffic system and all associated works

17998 Further to previously granted planning application Ref: P16-405 for | Shannon Clare http://www.eplanning.ie/Cl
amendments and additions to the car parking area and all Airport, County | areCC/AppFileRefDetails/17
associated site works and services. Previously granted were 202 nr. | Shannon, Co. Council 298/0
parking spaces. The new total will be 298 nr spaces (96 nr. Clare
additional) including 15 nr. accessible spaces and 29 nr. electrical
car recharge spaces

18188 for extension of the existing carpark area and construction of an 156 Shannon Clare http://www.eplanning.ie/Cl
entrance wall and canopy at Building 156, Shannon Free Zone. The | Free Zone, County | areCC/AppFileRefDetails/18
proposed works will include extension of the existing car park to Shannon, Co. Council 188/0
provide 24 No. additional car parking spaces, 4 No. accessible car Clare
parking spaces and construction of a wall and entrance canopy to
the North elevation together with all site works and services

18310 construction of 3 no. buildings for production and storage Ballygiltenan Limerick | http://eplan.limerick.ie/Ap
purposes ancillary to existing manufacturing facility and all North, Glin, Co. County pFileRefDetails/18310/0
associated works Limerick. Council

18376 6 no. new flood lights, provision of a new walking track around the | Ballingarrane, Limerick | http://eplan.limerick.ie/Ap
pitch and to widen the existing site entrance and all ancillary site Cappagh, County | bFileRefDetails/18376/0
works. Retention Permission is also sought for 6 no. flood lights Askeaton Co. Council

Limerick.
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18448 a 60m x 50m Floodlight Astroturf pitch, warm up area and Ballygiltenan Limerick | http://eplan.limerick.ie/Ap
associated site works including 2.5m high netting on top of 2.4m North, Glin, Co. County pFileRefDetails/18448/0
high perimeter fence and a new 4m wide gateway from existing Limerick. Council
playing pitch

18490 to construct an extension to existing car park including automated | Universal Clare http://www.eplanning.ie/Cl
car park, control barriers, zebra crossing and all associated, above | House, 1 Airport County areCC/AppFileRefDetails/18
and below ground site works Avenue, Council 490/0

Shannon Free
Zone Shannon

18661 the construction of a new vehicular entrance, single storey small Kyletuan, Limerick | http://eplan.limerick.ie/Ap
animal veterinary clinic (floor area 280 sg. m) with carport and Rathkeal , Co. County pFileRefDetails/18661/0
ancillary facilities, surface car parking, waste water treatment Limerick. Council
system with polishing filter and all associated site works together
with the relocation of existing farm entrance

18912 for the construction of 3 no. Advanced Manufacturing Units at Shannon Free Clare http://www.eplanning.ie/Cl
Blocks K & L. The buildings consist of a single storey high-bay Zone West, County | areCC/AppFileRefDetails/18
industrial floor with ancillary office area and roof plant. Sites- Shannon, Co. Council 212/0
works for all 3 buildings to include both a mix of new and Clare
upgraded vehicular entrances to service delivery/service yards and
296 no. car parking spaces. The construction of new hard surfaced
ancillary delivery/service yards, 148 no. bicycle parking spaces,
single storey refuse compounds, building signage, rainwater
harvesting tanks, and all ancillary landscaping and associated site
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Description of proposed development

works and services. The buildings are to replace the existing
structures on site, the demolition of which was granted under PI.
Ref no's 18/416 and 18/417. The planning application is
accompanied by a Natura Impact Statement.

Address of

development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

additional area for mechanical plant on the roof area) on the
western portion of the proposed building facing into the centre of
the Campus with a further two basement storeys linking into a
proposed, ancillary, multi-deck car park (MDCP) to the east of the
site. Block 6000 will have a total gross floor area of 10,800 sgms
for office use. The office building includes ancillary services
including, secure internal, cycle parking with staff toilets and

Shannon, Co.
Clare

18958 phase 1 to consist of 30 no. dwellings as follows - 12 no. two Pallas, Limerick | http://eplan.limerick.ie/Ap
storey 3 bed terrace units, 18 no. two storey semi detached 3 bed | Pallaskenry, Co. County | bFileRefDetails/18958/0
units, together with all associated access roadways, landscaping Limerick. Council
and all associated site works and connection to existing services

19205 a ten year planning permission for a spectator stand, changing Mick Neville Limerick | http://eplan.limerick.ie/Ap
rooms, gymnasium and toilet facilities. Inclusive of all associated Park, County pFileRefDetails/19205/0
ancillary building and site works Wolfesburgess, Council

Rathkeale, Co.
Limerick.

19226 for the further completion of construction of Westpark Business Westpark Clare http://www.eplanning.ie/Cl
Campus with the construction of Block 6000 (immediately south of | Business County | areCC/AppFileRefDetails/19
existing Block 7000), for a building of five storeys (with an Campus, Council 226/0
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Description of proposed development

shower facilities. The ESB sub station and mechanical plant areas
are contained within the office building. The proposed
development will use existing drainage services in place within the
overall Campus and the existing road network. The development
includes all other ancillary site development works as required to
complete the block

Address of
development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

industrial manufacturing facility. Works also include ancillary office
and R & D areas with a new entrance foyer constructed over 3no.
levels resulting in additional gross floor area of 9844m2. Other
works include the reconfiguration and extension of an existing car
park to the south of the proposed building to provide 75 no.

Shannon, Co.
Clare

19421 the construction of a seven unit glamping facility incorporating the | Kilcool, Limerick | http://eplan.limerick.ie/Ap
conversion of an existing cottage to toilet and kitchen area, Rathkeale, Co. County pFileRefDetails/19421/0
installation of a proprietary waste water system and all associated | Limerick. Council
services

19465 developing existing terrace of derelict buildings into 5 no. holiday Beagh Castle, Limerick | http://eplan.limerick.ie/Ap
homes and a management office, to install new waste treatment Ballysteen, Co. County | bFileRefDetails/19465/0
system, to form new entrance and site works and to consolidate Limerick. Council
and make sound the castle structure as a ruin. This is a Protected
Structure 179 N3(1) and a Recorded Monument (RMP L1003-002)

19531 for development which consists of the demolition of an existing Shannon Clare http://www.eplanning.ie/Cl
service yard and ancillary carparking area to facilitate the Industrial County | areCC/AppFileRefDetails/19
construction of a two-storey extension to the existing light- Estate, Council 231/0
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additional spaces ad the construction of a new car park to provide
44 no. spaces including accessible spaces and set down area. The
provision of 2 no. loading bays to the rear of the proposed
extension, upgraded vehicular and delivery/service yards,
entrances, secure bicycle parking spaces, external open-sided
storage enclosure, plant and services compound, signage to the
proposed extension and wayfinding signage to the campus,
rainwater harvesting tanks, plant and photovoltaic units to the
roof level with all ancillary landscaping and associated site works
and services. The development will also include the partial re-
roofing of the existing facility to the northern corner of the campus

19535 for the construction of a single storey Switchroom and Shannon Free Clare http://www.eplanning.ie/Cl
amendments to existing substation with all associated site works Zone, Shannon, County | areCC/AppFileRefDetails/19
at Block L, Shannon Free Zone West, Shannon, Co. Clare Co. Clare Council 535/0

19693 for amendments to include the following; the inclusion of two Shannon, Co. Clare http://www.eplanning.ie/Cl
number, approximately 17.6 meter tall fire suppression tanks in Clare County | areCC/AppFileRefDetails/19
lieu of the original 5.3 meter tanks, minor alterations to the North Council 693/0

Elevation to increase the quantity of brickwork, reduce ridge
heights, alterations to the vehicle parking layout including a new
storage area and an increase in size of the Pump House by 2.0
meters. An Integrated Pollution and Control Licence is required for
the facility. The application falls within the remit of a Strategic
Development Zone.
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19853 the construction of a single storey industrial packaging shed with Durnish Internal Limerick | http://eplan.limerick.ie/Ap
conveyors supply mechanism, rectangular roller tray outfeed and Port Road, County pFileRefDetails/19853/0
all ancillary site works Shannon Foynes Council

Port, Foynes Co.
Limerick.

20319 construction of Phase 1 of a housing development consisting of Ballyhahill, Co. Limerick | http://eplan.limerick.ie/Ap
10no. semi-detached dwelling houses, 2no. detached dwelling Limerick County | bFileRefDetails/20319/0
houses, new entrance, roads and services layout, connection to Council
the public sewer together with all associated site works

20401 amendments to Planning Reference 17/1152 which comprised of Loughill, Co. Limerick | http://eplan.limerick.ie/Ap
a) permission for site development works which will consist of Limerick County pFileRefDetails/20401/0
vehicular/pedestrian access, internal roads and footpaths, Council
connections to all adjacent utilities including foul sewer, provision
of public lighting, boundary treatment, landscaping and all
ancillary site works and b) Outline Permission for 9 no. serviced
residential sites. The amendments sought include a revision to site
boundaries and an increase in the overall density from 9 to 11 no.
detached dwellings which will necessitate minor revisions to the
overall site layout including the drainage design

20416 the development consists of the construction of a series of M&E Building 2 Block Clare http://www.eplanning.ie/Cl
Buildings to the yard of Building 2. There is a requirement for four | K, Airport County | areCC/AppFileRefDetails/20
buildings, to house a transformer, a substation, a RMU and a Avenue Council 416/0
sprinkler tank room. We are also seeking PERMISSION for a
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sprinkler tank. We are proposing three ancillary plant compounds,
housing the chiller plant, bin store and Air Conditioning Units. We
propose minor changes to the elevations to include louvres and
doors to access the proposed plant. There are minor amendments
to the landscaping between buildings 2 and 3 to improve access to
the site

Address of

development

Shannon Free
Zone, Shannon

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

following: Construction of a Biomass processing and storage area

20575 to: construct of 1 no Advanced Technology Manufacturing Unit. Bay 77-79 Block Clare http://www.eplanning.ie/Cl
The building consists of a single storey high-bay industrial floor R, Shannon County | areCC/AppFileRefDetails/20
with ancillary office area and roof plant. Site works consists of the Industrial Council 575/0
provision of an enclosed service yard with dedicated plant and Estate, Shannon
refuse storage compound, rainwater harvesting tank and new sub- | Free Zone
station, cycle parking and external landscaping, along with all
associated site works, services and signage. Demolition of existing
sub-station. The Building will replace the existing structures on
site, the demolition which was granted under planning reference
no P19-822.

20688 the completion of the existing landfill and storage of timber Stokesfield, Limerick | http://eplan.limerick.ie/Ap
overground (previous planning ref:s 06/233, 11/7059, 12/164& Shanagolden, County pFileRefDetails/20688/0
17/250. The permission requires a waste licence Co Limerick Council

20705 for a renewable energy development on a 3.5 hectare site in the Stonehall, Clare http://www.eplanning.ie/Cl
townland of Stonehall, Newmarket on Fergus, Co Clare. The Newmarket on County | areCC/AppFileRefDetails/20
proposed development will constitute the provision of the Fergus, Co Clare Council 705/0
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utilising forestry products. Construction of a Gasification and
Methanation Plant for the production of advanced biofuels.
Construction of a Gasification and Combined Heat Power Plant for
production of electricity and heating. Construction of a Battery
Storage Facility (20MW). Construction of a Thermal Energy
recovery and storage facility for district heating distribution.
Construction of new on site 38kV substation. Creation of a new
access road from the L-3169-0. All ancillary development including
the provision of site office, car parking, internal access roads,
perimeter landscaping, fencing, lighting, and on sire drainage. The
Planning application is accompanied by a Natura Impact

Statement.

20786 the development consists of the demolition of an existing Shannon Free Clare http://www.eplanning.ie/Cl
carparking area and the relocation of an existing ESB substation to | Zone, Shannon, County | areCC/AppFileRefDetails/20
facilitate the construction of a four-storey office building with a Co Clare Council 786/0

gross floor area of 5636m2. Other works include the provision of
317no. carparking spaces including accessible spaces, EV charging
areas and set-down areas, a relocated vehicular access to the site,
an additional vehicular access point to ancillary parking on the
opposite side of the road with a pedestrian crossing connecting
both. Secure bicycle parking spaces, refuse store and plant and
services building, incorporating the relocated substation. Signage
and wayfinding, services plant and photovoltaic units to roof level
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with all landscaping and associated site works & services The
planning application is accompanied by a Natura Impact Statement

Address of

development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

20824

for development comprising an increased wind turbine blade
length and associated reduction in turbine hub height, creation of
a splayed junction, and all associated cabling, services and ancillary
works at land at the site of the consented Crossmore Wind Farm.
This site is located approximately 4km north of Kilmurry
McMahon, 4.5km southeast of Kilmihil and 15km east of Kilrush in
the townlands of Crossmore and Derrnageeha, Co Clare. The
development will consist of: 1. An increase in the blade length of
the previously-consented 7 no. wind turbine Crossmore Wind
Farm, consented under planning application Ref: P09/123, from 45
metres to up to 57.5 metres; 2. Associated reduction in turbine
hub height of up to 12.5m to maintain the previously approved
overall turbine tip height of up to 125m (the previously approved
hub height was 80m) 3. Creation of a splayed junction at the wind
farm entrance on the Ballyduneen Road, off the N68, necessary to
facilitate the proposed turbine / blade configuration; 4. All
associated services and ancillary works. The application is seeking
a ten year planning permission and 30 year operational life from
the date of commissioning of the renewable energy development.

Crossmore and
Derrynageeha,
Co Clare

Clare
County
Council

http://www.eplanning.ie/Cl
areCC/AppFileRefDetails/20

824/0
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21106

Description of proposed development

for ground investigation (Gl) works, to inform the option selection
and design of the proposed Shannon Town and Environs Flood
Relief Scheme at Rineanna South, Shannon, Co Clare. The objective
of the Gl works is to establish ground conditions within the study
area and contribute towards the option selection process for the
proposed FRS. The Gl sites are primarily located within or adjacent
to existing flood embankments on the edge of the River Shannon
estuary in proximity to residential and industrial areas. The
proposed preliminary Gl works will consist of the following: a) 54
No Borehole Cable Percussion (BHCP) (shell and auger); b) 65 No.
Rotary Cores; c) 62 No. Cone Penetration Tests (CPTS); and, d) 25
No. Groundwater Standpipes. This application is accompanied by a
Natura Impact Statement (NIS)

Address of

development

Rineanna South,
Shannon, Co
Clare

Name of
Planning
Authority

Clare
County
Council

Hyperlink to
application on
Planning Authority
website

http://www.eplanning.ie/Cl
areCC/AppFileRefDetails/21

106/0

167005

Extension of Permission 10/40 for the demolition of existing
domestic garage, the construction of 4 no. detached dwellings, 16
no. semi-detached dwellings, together with access road, car
parking and associated site works (this site is located in a proposed
architectural conservation area)

Lower Main
Street,
Rathkeale

Limerick
County
Council

http://eplan.limerick.ie/Ap
pFileRefDetails/167005/0

167044

extension of permission 101008 for a new two storey Primary Care
Centre consisting of 397sgm of general practitioners care centre

on the ground floor and 546sqm of regional pimary care centre on
the first floor, 33 carspaces to serve the new centre and all related

Church Street,
Glin

Limerick
County
Council

http://eplan.limerick.ie/Ap
pFileRefDetails/167044/0
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site works including the demolition of the existing manufacturing
building on the site

Address of

development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

substation with associated switchgear, TSO compound and control
building, one customer substation with transformer,
communications pole, compound and control building, electrical
transformer and inverter station modules, Solar PV panels ground
mounted on support structures, access roads and internal access
tracks, spare parts storage containers, fencing, electrical cabling
and ducting, CCTV and other ancillary infrastructure, a temporary

171174 ten year permission to develop a solar farm consisting of Ballynash Limerick | http://eplan.limerick.ie/Ap
construction & operation of solar PV arrays mounted on metal (Bishop, Foynes, County | bFileRefDetails/171174/0
frames on a 18HA site including: 1 no. electrical control building & | Co. Limerick. Council
onsite substation. Up to 4 no. inverter units, a temporary
construction area & ancillary facilities, boundary fencing with CCTV
units, an access track, all associated works, including (gross floor
space of proposed works up to 144.80sqm) & habitat management
& enhancement measures & drainage swale. The planning
application is accompanied by an environmental report & stage 1
screening for appropriate assessment

171220 a ten year permission for the complete development of a Solar PV | Ellaha and Limerick | http://eplan.limerick.ie/Ap
Energy development with a total site area of 61.29 hectares, to Ballinknockane, County | EFileRefDetails/171220/0
include one Transmission System Operator (TSO) electrical Co. Limerick. Council
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Address of

development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

site compound area, additional landscaping and habitat
enhancement as required and associated site development works
177019 Extension of Permission from Ref No: 12/212 (2.49 hectares of Foynes Port, Limerick | http://eplan.limerick.ie/Ap
reclamation at the East Jetty in Foynes Port. The reclamation Corgrig County pFileRefDetails/177019/0
works will be carried out between the rear of the existing East Council
Jetty and the adjacent shoreline and will include dredging,
importation of fill material, retaining wall construction, surfacing,
drainage installation and site lighting. No buildings are proposed
on the proposed reclaimed area which will be used for the storage
and handling of cargo up to an anticipated height of approximately
7.7m. An Environmental Impact Statement (EIS) and Natura Impact
Statement (NIS) accompany this application)
181091 construction of a viewing stand, access footpaths and all Kyletaun, Limerick | http://eplan.limerick.ie/Ap
associated works Rathkeale, Co. County | bFileRefDetails/181091/0
Limerick. Council
181236 the demolition of the existing three span bridge and construction Churchfield/Isla Limerick | http://eplan.limerick.ie/Ap
of a new single span bridge consisting of piled abutments and a nd MacTeige, County pFileRefDetails/181236/0
stell truss superstructure to facilitate the potential future re- Foynes, Council
introduction of freight traffic on the Limerick to Foynes railway line | Limerick.
at Churchfield/Island MacTeige. The existing intermediate piers
will remain in place in a non load bearing capacity. The works also
includes the temporary relocation of a salt marsh during the
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construction of the bridge structure. A Natura Impact Statement
has been prepared for the development

191006 for refurbishment works to existing coastal defence embankments | Shannon Clare http://www.eplanning.ie/Cl
at Shannon Airport, Shannon, Rineanna South, Co Clare. The Airport, County areCC/AppFileRefDetails/19
proposed works include different combinations of armouring, top- | Shannon, Council 1006/0
soiling and grassing along the embankments. A Natura Impact Rineanna South

Statement has been prepared and is included in the application.
An Environmental Impact Assessment screening report has been
prepared and is included in the application. It concluded that an
Environmental Impact Assessment is not required

191221 an extension to the existing burial ground to incorporate laying of Ballycannon, Limerick http://eplan.limerick.ie/Ap
concrete footpaths providing access for 263 new grave plots and Croagh, Co. County pFileRefDetails/191221/0
all associated works Limerick. Council

198000 the proposed improvement works will be carried out within the townlands of Limerick | http://eplan.limerick.ie/Ap
existing 60kph speed limit zone over a length of 750m between Killeen County | DFileRefDetails/198000/0
L6135 Curraghchase Junction and the L6125 Junction. The Ballyvogue, Council
improvement works proposed comprise a reduction of the N69 Cowpark
carriageway width to 6.5m over the 750m length of the scheme Curraghchase
with a footway installed on the southern side (school side) and North and

kerbing and a grass verge on the northern side of the carriageway. | Boherboy,
The proposed works also include for the installation of LED public Kilcornan Co.
lighting on the northern side of the carriageway, road lining and Limerick.

signage as well as surface water drainage along both sides of the
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N69 carriageway and pavement improvement works.
Accommodation works will be undertaken as required including
improvement works in and around the community hub of the
national school and GAA club grounds. The implementation of the
works proposed will result in a rearrangement of the existing road
network in the vicinity of the scheme. Changes to the existing road
network will include the reduction of road width to 6.5m over a
750m length and the installation of a kerbed footway abutting the
westbound carriageway and kerbing and a verge abutting the
eastbound carriageway over the scheme length

201041 the construction of a new hurling wall and adjacent all-weather Pallaskenry, Co. Limerick | http://eplan.limerick.ie/Ap
training area with perimeter fencing and floodlighting including all | Limerick County pFileRefDetails/201041/0
ancillary site works Council

201059 construction of a two storey dwelling house, detached domestic Robertstown, Limerick http://eplan.limerick.ie/Ap
garage, front boundary entrance walls, mechanical aeration unit Foynes, Co. County pFileRefDetails/201059/0
with polishing filter system with all associated site works Limerick Council

201325 the provision of nature trail and upgrade of existing nature trail, Fawnamore & Limerick | http://eplan.limerick.ie/Ap
construction of a car park comprising 29 no. car parking spaces, Aughinish East, County pFileRefDetails/201325/0
new vehicular access and associated landscaping and boundary Aughinish Council
treatment works. It is also sought to demolish existing derelict Island, Askeaton

structures and a bird hide and construct a new bird hide in its Co. Limerick
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place. A Natura Impact Statement(NIS) will be submitted to the
planning authority with the application

Address of
development

Name of
Planning
Authority

Hyperlink to
application on

Planning Authority

website

208004

refurbishment of Ardagh Station House (which is a protected
structure) and goods shed & change of use to commercial,
community & tourism use, the refurbishment and renovation of
the station house and goods shed and associated site works, the
provision of car parking spaces and camper van parking bays,
provision of a playground facility, enhancement and landscaping
works to the site, circa 2.5 acres and entrance area, the provision
of LED public lighting throughout the facility, new connections to
existing public sewer and water services and all associated site
works including installation of a holding tank and mechanical
pumping system to nearby Irish Water pump station, connecting to
Irish Water watermain on public road and lay firemain on site,
construct stormwater network on site with interceptors and
discharge to outfall, install timber post and rail fencing along
boundary of greenway and parking area, installation of greenway
furniture including seating, benches and cycle stands on the site,
the removal of a section of stone wall to facilitate the widening of
the existing entrance to accommodate 2-way traffic, installation of
signage including information sign boards and related structures
and additional directional signage on the greenway and related
roads and the refurbishment of Barnagh Station House (which is a
protected structure) and change of use to a community & tourism
use on the Great Southern Greenway Limerick, the refurbishment

Ardagh Station
House Kilreash
Ardagh, &
Barnagh Station
House
Ballymurragh
East, Co.
Limerick

Limerick
County
Council

http://eplan.limerick.ie/Ap

pFileRefDetails/208004/0
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and renovation of the station house and associated site works,
upgrade of the railway platform, installation of signage including,
information sign boards and related structures, the provision of
LED lighting, enhancement and landscaping works to the site and
install fencing along the boundary

Address of

development

Name of
Planning
Authority

Hyperlink to
application on
Planning Authority
website

2019 (forming the Foynes to Limerick Road (including Adare
Bypass)).

Askeaton West,
Lismakeery,
Nantian,
Riddlestown,
Rathkeale Rural,
Rathkeale
Urban,
Dromard,
Croagh, Adare

PL91. Port capacity extension to consist of modifications to the existing Port of Foynes,
301561 jetties and quays, phased expansion of the port estate and all in the
associated site development works townlands of

Corgrig and
Durnish,
Foynes, Co. https://www.pleanala.ie/en
Limerick -ie/case/301561

PLI1. Foynes to Rathkeale Protected Road Scheme 2019, Rathkeale to Shangolden,

306199 Attyflin Motorway Scheme 2019 and Foynes Service Area Scheme Cragsgs,

https://www.pleanala.ie/en

-ie/case/306199
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development

North, Adare
South, Clarina

Hyperlink to
application on
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Authority ebsite
websi

and
Patrickswell, Co.
Limerick.
PLO3. Proposed 400kV electricity transmission cables, extension to the Townland of
307798 existing Kilpaddoge Electrical Substation and associated works, Carrowdotia
between the existing Moneypoint 400kV Electrical Substation in South County
the townland of Carrowdoita South County Clare and existing Clare and
Kilpaddoge 220/110kV Electrical Substation in the townland of Kilpaddoge
Kilpaddoge County Kerry. The development includes work in the County Kerry https://www.pleanala.ie/en
foreshore. -ie/case/307798
PAOS. Proposed Shannon Technology and Energy Park consisting of Townlands or
311233 power plant, battery energy storage system, floating sorage and Kilcolgan Lower
regasification unit, jerry, onshore receiving facilities, above ground | and Ralappane,
installation and all ancillary structures/works. Ballylongford, https://www.pleanala.ie/en
Co. Kerry -ie/case/311233
Aughinish
Section 5 Declaration: Whether the proposed installation of Alumina Ltd.,
EC21/19 additional plant and machinery within the existing industrial

facility at Aughinish Alumina is Development or is or is not
Exempted Development. The plant will provide for a caustic

Askeaton, Co.
Limerick
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recovery process which eliminates the production of sodium
oxalate at the overall facility. Declared exempted devleopment.
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5.3 Likely Changes to the Natura 2000 Sites

Without adequate monitoring and mitigation there is a likelihood of significant effects on the three
Natura 2000 sites proximate to the facility.

5.3.1 Reduction of Habitat Area

The application site is located outside any Natura 2000 sites. There are no plans to directly impact
upon habitats within the designated Natura 2000 sites in the wider area. There is the potential for
indirect habitat loss or deterioration of Natura 2000 sites within the project Zol from the effects of
run-off or discharge into the aquatic and intertidal environment through impacts such as increased
siltation, nutrient release and/or contamination. Without adequate mitigation or monitoring there is
the potential for significant effects on the marine and intertidal mudflat habitats present within the
Lower River Shannon SAC and River Shannon & River Fergus Estuaries SPA. Similarly, uncontrolled
emissions to air could potentially lead to indirect habitat loss or degradation (e.g. from fugitive dust)
that could result in significant effects on the three Natura 2000 sites identified as within the Zol.

5.3.2 Habitat or Species Fragmentation

The application site is dominated by highly modified habitats associated with the existing BRDA. The
semi-natural habitats that will be directly impacted do not contain any areas of Annex | habitat. The
BRDA footprint will not be extended, in fact the surface area of the BRDA is reduced with each stage
raise.

The AAL facility which has been operational since 1983 and in continuing to operate with the relatively
minor changes associated with the proposed development, it is considered unlikely to cause
significant habitat or species fragmentation of relevance to the Natura 2000 sites, on its own or in
combination with any other plans or projects within the Zol.

5.3.3 Disturbance / Displacement of Fauna

Significant disturbance/displacement effects in relation to noise and/or visual cues (including lighting)
arising from the proposed development on fauna associated with the designated Natura 2000 sites is
considered unlikely. Apart from a few critical areas (e.g. in the vicinity of the SCDC) the BRDA is not
lit at night.

Across most of application site the operational noise will not change to any significant extent as a
result of the proposed development. A borrow pit operated at the site in the past and there is
permission for the operation of a borrow pit within the application site. However, given that it is
proposed to operate an extended borrow pit as part of the proposed development, there is the
likelihood, in the absence of mitigation of significant effects through disturbance and displacement of
fauna, e.g. as a result of blasting events.

In the absence of adequate mitigation, the operational noise and vibration (e.g. from blasting at the
extended borrow pit) could potentially lead to the disturbance and/or displacement of key species
(e.g. Otter). Most of the bird species that are Special Conservation Interests of the SPA are wintering
birds. Uncontrolled noise and vibration during the overwintering period, would in particular, have the
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potential to cause disturbance to such species occurring in areas of the SPA close to the operational
facility.

5.3.4 Reduction in Species Density

In the event that there was indirect habitat loss or degradation associated with the operation of the
proposed development, without adequate monitoring and mitigation, it would be likely that this could
see a reduction in certain species, at least locally within the Zol.

5.3.5 Changes in Key Indicators of Conservation Value (water quality etc.)

In the absence of appropriate mitigation and monitoring there is some potential for the proposed
development to contribute towards changes in water quality and contamination of sediments within
the Lower River Shannon SAC and River Shannon & River Fergus SPA. Similarly, uncontrolled emissions
to air, e.g. fugitive dust, could lead to a deterioration of habitats with the three Natura 2000 sites
identified within the Zol. Inadequate mitigation of all emissions from the site have some potential to
result in significant effects on the three Natura 2000 sites within the Zol.

5.3.6 Likely Impacts on the Natura 2000 Sites as a Whole

Such impacts cannot be discounted without adequate monitoring and mitigation commitments being
implemented and/or site-specific mitigation measures being implemented.

5.3.7 Interference with the Key Relationships that Define the Structure and Function of
the Natura 2000 Sites

Without the implementation of adequate monitoring and mitigation the emissions arising from the

operation of the proposed development have the potential to contribute towards significant negative

effects that may interfere with the structure and function of Natura 2000 sites within the project Zol;
Lower River Shannon SAC, River Shannon & River Fergus Estuaries SPA and Barrigone SAC.

5.4 Indicators of Significance as a Result of the Identification of Effects Set
Out Above

As outlined in the above sections, it is considered that in the absence of appropriate monitoring and
mitigation that emissions arising from the operation of the proposed development has the potential
to impact Natura 2000 sites within the project Zone of Influence (Zol).

5.4.1 Loss

There is the potential for indirect habitat loss or deterioration of Natura 2000 sites within the project
Zol from the effects of inadequately mitigated emissions e.g. run-off or discharge into the aquatic
environment could result in impacts such as increased siltation, nutrient release and/or
contamination.

5.4.2 Fragmentation

Not applicable.
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5.4.3 Disruption

There is the potential for indirect habitat loss or disruption of Natura 2000 sites within the project Zol
from the effects of emissions arising from the proposed development: e.g. run-off or discharge into
the aquatic environment from the BRDA, and/or through impacts such as increased siltation, nutrient
release and/or contamination, particularly during the operational phase.

5.4.4 Disturbance

In the absence of appropriate mitigation emissions, in particular noise and vibration (e.g. associated
with blasting in the extended borrow pit) have the potential to cause disturbance to faunal species
listed among the Qls/SCls of the designated Natura 2000 sites within the Zol.

5.4.5 Change to Key Elements of the Site

Without the implementation of adequate mitigation and monitoring measures during the operation
of the proposed BRDA raise and associated elements described in the planning application (e.g.
closure plan), it is considered that elements of the project (in particular potential emissions from the
site) may have the potential to contribute towards significant negative effects that may interfere with
the structure and function of Natura 2000 sites within the project Zol; Lower River Shannon SAC, River
Shannon & River Fergus Estuaries SPA and Barrigone SAC.

5.5 Elements of the Project Likely to Significantly Impact on the Natura 2000
Sites or where the Scale or Magnitude of Impacts are Unknown

The screening elements are summarised in the following sections — before proceeding to consider in
detail the scientific data from recent years regarding the control of emissions associated with the
BRDA and associated elements within the application site.

It cannot be excluded on the basis of objective information that the project will have significant effects
on the sites concerned either individually, or in combination with other plans or projects. Therefore
Stage 2 NIS (AA) is required.

A Natura Impact Statement (NIS) is presented in Section 6, to provide scientific examination of the
project, based on the contemporary scientific data, to enable An Bord Pleandla to undertake an AA.
The NIS examines potential effects to Natura 2000 sites screened in as part of this Screening for
Appropriate Assessment; Lower River Shannon SAC, River Shannon & River Fergus Estuaries SPA and
Barrigone SAC.
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6 Natura Impact Statement

6.1 Description of Project

The proposed development comprises of:

- An expansion of the Bauxite Residue Disposal Area (BRDA) to increase its disposal capacity in
order to accommodate additional bauxite residue resulting in a proposed increase in height
of c.12m (to c. 44m OD) above the currently permitted levels. No increase to the existing
footprint of the BRDA is proposed.

- An extension to the existing Salt Cake Disposal Cell (SCDC) to accommodate further disposal
of salt cake resulting in an increase in height of the cell by ¢.2.25m. The SCDC is located within
the BRDA area. A description of the existing SCDC and its function is provided in Chapter 2 of
this EIAR.

- An extension of the permitted borrow pit, located to the east of the BRDA, is also proposed.
This extension proposes to increase the footprint of the borrow pit from c.4.5ha to c.8.4ha.
This extension will provide an additional 380,000m? of rock fill material which is needed to
satisfy the requirements of the construction and operation of the BRDA.

- The continued use of an existing stockpile area at the south east of the subject site to store
topsoil in order to satisfy the additional restoration requirements of the extended BRDA.

- Upgrades to the existing water management infrastructure to accommodate the BRDA
development to Stage 16 which will also allow for greater Inflow Design Flood (IDF) capacity
for the entirety of the BRDA.

The location of the proposed development is on Aughinish Island, near Foynes Co. Limerick (Figure
4.1). The AAL facility was constructed on Aughinish Island between 1978 and 1983. Aughinish Island
is located c. 6km northwest of Askeaton and c. 30km west of Limerick City Centre on the southern side
of the Shannon Estuary near the industrial port of Foynes, Co. Limerick. The facility has been in
operation, subject to planning and environmental regulation since that time. The overall landholding
extends to c. 601 hectares (Figure 4.1)

The Limerick — Foynes railway line (closed in 2002) runs to the south of the island, as does the N69
National Secondary Route between Limerick and Tarbert. Aughinish Island is accessed via the L1234
Aughinish Road, which is a two-way local road which connects with the N69. The application site is
located at the western portion of the Applicant’s overall landholding at Aughinish Island, to the
southwest of the process area of the refinery plant (Figure 4.1). The subject site is bounded by
grassland and vegetation to the north, beyond which lies the Shannon Estuary.

The process area of the refinery plant is located to the northeast of the site with AAL Sports Complex,
a Limerick City and County Council (LCCC) water treatment plant and main site access road all located
to the east of the site. The western boundary of the site runs parallel with the Robertstown River, the
edge of which is defined by an existing flood tidal defence berm (FTDB) and drainage channel. The
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application site, showing the extent of the existing BRDA and the local watercourses is shown in Figure
4.2,

6.2 Background to the NIS

This section of the report provides the necessary information to inform AA to be completed by An
Bord Pleandla in relation to proposed development. This NIS provides the relevant scientific
information to enable the competent authority in carrying out its AA to determine whether or not the
proposed development would adversely affect the integrity of Natura 2000 sites.

The NIS assesses whether or not the proposed development would adversely affect the integrity of
Natura 2000 sites within the project Zol, for which effects could not be excluded during the Screening
for AA. The Natura 2000 sites are as follows:

e Lower River Shannon SAC
River Shannon & River Fergus Estuaries SPA
® Barrigone SAC

Aspects of the proposed development with the potential to result in likely significant effects on the
Natura 2000 sites and their conservation objectives were considered. The operation of the overall
AAL facility was recently subject to AA with the NIS prepared in 2020 (Ecology Ireland 2020) provided
in Appendix A. It considered in detail the extensive environmental data that has been gathered in this
area and assessed the adequacy of the prevailing environmental controls in mitigating potential
impacts upon the receiving environment. It was concluded that the activities at the site, individually,
or in combination with other plans or projects, would not adversely affect the integrity of any
European site. This view was subsequently supported by the EPA in their AA determination.

6.3 Conceptual Site Model

The proposed project effectively increases the operation life of the facility by approximately 9 years.
It will not change the location, source or nature of potential emissions considered in the NIS prepared
for the licence review. A Conceptual Site Model (RSK 2021; Appendix B) was prepared to consider
whether there was potential for bioaccumulation in the sensitive marine environment as a result of
the emissions from the refinery plant. Such bioaccumulation could be significant, especially in relation
to the effective extension of operations that the proposed development would facilitate.

The CSM considered all the major priority pathways for entry of potential contaminant sources from
the entire manufacturing site (and all associated activities) into the environment from the point of
manufacturing to point of likely impact. It used risk-based methodologies to consider the source-
pathway-receptor (SPR) model for deriving a system CSM for assessing likely pathways and
subsequently quantifying priority pathways (corridors or routes) through which pollutants or
chemicals of concern might enter the environment from industrial activities and the potential impacts
on environmental health. Pollutants could potentially enter the environment through numerous
routes (pathways), with common points of entry into the environment being via licensed emissions
points and fugitive emissions. Different entry routes to the environment could occur via accidental or
improper disposal of waste materials.
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The model considered the available scientific evidence and the fundamental source-pathway-receptor
model to evaluate the potential pathways that could connect activities at the refinery plant and the
immediate marine and terrestrial environments. A further confirmatory study to collect additional
marine sediment data was undertaken in May 2021 (RSK 2021; Appendix B) to assess the significance
of any potential releases from the refinery plant on the possible elevation of heavy metals
concentrations in marine sediments in the immediate vicinity of the refinery plant.

The potential for chemicals (heavy metals) from the refinery plants current and future activities to
impact on the health of the environment - through environmental exposure routes was assessed as
very unlikely, given the comprehensive qualitative and often quantitative review of evidence (RSK
2021).

Based on the refinery plant’s activities and consideration of the wider likely or potential pathways or
exposure scenarios, the main pathways by which chemicals could leave the site are via:

e Direct/or fugitive discharges into water, or onto the land;
e  Fugitive emissions to the surrounding environment including soils and waters.

The initial distribution and fate of chemicals in the environment is largely dependent on their entry
pathway(s) into the environment and their subsequent metabolism and/or transformation. However,
once released into the environment, the fate of the heavy metals in terms of toxicity and bioavailability
will depend on their physicochemical properties (e.g., molecular structure, size, shape, form, solubility
speciation etc.) and a variety of environmental factors (e.g., climatic conditions, soil types and
hydrological effects). In addition, sorption properties of metals to organic and other substrates with
varying degrees of mineralisation/ binding / transformation by both abiotic or biological processes,
will also determine how they partition into different environmental compartments and therefore how
toxic they are likely to be. Heavy metals released into the environment will not degrade. However,
both bioavailability and toxicity are influenced (amongst other things) by the temperature, moisture,
pH and ionic strength of the environment and the composition of the receiving environment. The
methodology used to determine the concentration of heavy metals in the surrounding marine
sediments used an extraction methodology that would best reflect the bioavailable concentrations (in
the sediment), and hence the likely most toxic to resident marine biota. Other determinations have
extracted heavy metals from dust and soils using very aggressive procedures to determine the total
concentrations in the samples. Overall, there is no evidence of exceedance heavy metals in the
surrounding marine sediments or soil concentrations.

6.3.1 Summary of the CSM findings

The CSM highlighted the potential pathways that could connect activities at the refinery plant and the
immediate marine and terrestrial environments. A further confirmatory study to collect additional
marine sediment data was undertaken in May 2021 (see Appendix B) to assess the significance of any
potential releases from the refinery plant on the possible elevation of heavy metals concentrations in
marine sediments in the immediate vicinity of the refinery plant. The sampling data from the study
indicated that no pathways are being realised that may impact on sediment metal concentrations in
the immediate marine environment. The data showed that metal sediment concentrations were
around the typical background concentrations for the marine environment in Ireland, and therefore
additional studies were not recommended on the basis that no pathway for heavy metals has realised
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an impact on the marine sediments, and hence marine benthic species in the immediate vicinity of
the refinery plant.

So, in summary there is no evidence that heavy metals concentrations are elevated in the marine
sediments, and consequently no evidence that toxic impacts would occur to the marine benthic biota.
These data indicate that there is no pathway from the AAL activity producing a negative impact on the
designated prey species of intertidal feeding birds and other higher fauna in the designated estuarine
Natura 2000 sites.

6.4 Scope of NIS

The supporting information provided (e.g. CSM and NIS for licence review) with this NIS forms a
considerable body of scientific evidence on the operation of the existing AAL facility and the nature of
emissions arising from the diffuse and point sources therein. This information is provided as part of
this NIS but given the nature of the proposed development the focus of the body text is on the
particular sources of potential impact that are associated with the BRDA and SCDC raises, borrow pit
extension and continued use of the rockfill and soil stockpile areas.

The RSK studies (Appendix B) have confirmed that there is no evidence of emissions contaminating
terrestrial or marine areas in the vicinity of Aughinish Island. This further supports the conclusion of
the NIS prepared for the EPA licence review. Therefore, in this NIS it is proposed to focus on discussing
sources of potential impact particularly associated with the proposed development. Detailed
information on the historic environmental monitoring and compliance records are presented within
the supporting appendices.

6.5 Impact Assessment & Conservation Objectives

Designated nature conservation sites within the wider hinterland of the proposed development site
were identified through a desktop review. European sites, Special Areas of Conservation (SACs) and
Special Protection Areas (SPAs) have been designated under the EU Habitats Directive (92/43/EEC)
and the EU Birds Directive (2009/147/EC) respectively. SACs and SPAs are collectively known as Natura
2000 sites and are legally protected by Irish law. The Qualifying Interests (Qls) of SACs include high
value conservation habitats and species in the EU and listed in the Habitats Directive. The Special
Conservation Interests (SCls) of the SPAs are birds of European conservation importance and
associated wetland habitats of particular importance for these species.

According to the Habitats Directive, the Conservation Status of a natural habitat will be taken as
‘favourable’ within its biogeographic range when:

e its natural range and areas it covers within that range are stable or increasing, and

e the specific structure and functions which are necessary for its long-term maintenance exist
and are likely to continue to exist for the foreseeable future, and

e the Conservation Status of its typical species is favourable as defined below.

According to the Habitats Directive, the Conservation Status of a species means the sum of the
influences acting on the species concerned that may affect the long-term distribution and abundance
of its populations. The Conservation Status will be taken as ‘favourable’ within its biogeographic range
when:
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e population dynamics data on the species concerned indicate that it is maintaining itself on a
long-term basis as a viable component of its natural habitats, and

e the natural range of the species is neither being reduced nor is likely to be reduced for the
foreseeable future, and

e there is, and will probably continue to be, a sufficiently large habitat to maintain its
populations on a long-term basis.

These outline goals form the basis of conservation objectives developed for Natura 2000 sites by
NPWS and are published online as ‘Generic Conservation Objectives’ for Natura 2000 sites in Ireland.

Site specific conservation objectives are also available for certain Natura 2000 sites which detail
contextual conservation targets for the qualifying criteria of the individual Natura 2000 sites. These
site-specific conservation objectives are typically accompanied by backing documentation in the form
of ‘Conservation objectives supporting documents’ or ‘Conservation Plans’.

The application site is not located within any Natura 2000 site. The application site boundary is located
0.01km from the Lower River Shannon SAC (Site Code 002165) and the River Shannon and River Fergus
Estuaries SPA (Site Code 004077; Figure 4.3a). The lands under the ownership of AAL include areas of
natural/semi-natural grassland and wetland habitat some of which are located within these two
designated Natura 2000 sites. Barrigone SAC (Site Code 000432) is located 0.45km from the
application boundary south of Aughinish Is.

Details on the key features (qualifying and special conservation interests) of all of three Natura 2000
sites where likely significant effects could occur in relation to the proposed development (as described
in the Screening Stage assessment) are presented in Table 6.5.1. Full details of the site synopses and
conservation objectives of each of these sites as published by NPWS are available online
(www.npws.ie). The designated Natura 2000 sites proximate to the application site are shown in
Figure 4.3b.

The conservation objectives of the Lower River Shannon SAC relate to a wide range of largely aquatic
habitats and species with a number of different Annex | habitats and associated Annex Il species.
These include:

Otter (Lutra lutra)

Freshwater Pearl Mussel (Margaritifera margaritifera),
Salmon (Salmo salar),

Sea Lamprey (Petromyzon marinus)

Brook Lamprey (Lampetra planeri)

River Lamprey (Lampetra fluviatilis)

Estuaries

Sandbanks which are slightly covered by sea water all the time
Coastal lagoons

Mudflats and sandflats not covered by seawater all the time

The conservation objectives of the River Shannon and River Fergus Estuaries SPA relate chiefly to
wintering bird species;

o Whooper Swan (Cygnus cygnus)


http://www.npws.ie/
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Light-bellied Brent Goose (Branta bernicla hrota)
Shelduck (Tadorna tadorna)

Wigeon (Anas penelope)

Teal (Anas crecca)

Pintail (Anas acuta)

Shoveler (Anas clypeata)

Scaup (Aythya marila)

Ringed Plover (Charadrius hiaticula)

Golden Plover (Pluvialis apricaria)

Grey Plover (Pluvialis squatarola)

Lapwing (Vanellus vanellus)

Knot (Calidris canutus)

Dunlin (Calidris alpina)

Black-tailed Godwit (Limosa limosa)

Bar-tailed Godwit (Limosa lapponica)

Curlew (Numenius arquata)

Redshank (Tringa totanus)

Greenshank (Tringa nebularia)

Black-headed Gull (Chroicocephalus ridibundus)

Cormorant (Phalacrocorax carbo) is also listed as a conservation objective but for both wintering and
breeding numbers.

Barrigone SAC is an area of species rich, calcareous grassland. It has been designated as an SAC for
the following conservation objectives:

Marsh Fritillary (Euphydryas aurinia)
Juniperus communis formations on heaths or calcareous grasslands

e Semi-natural dry grasslands and scrubland facies on calcareous substrates (Festuco
Brometalia; important orchid sites)

e Limestone pavements
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Table 6.5.1: Summary of European Designated Sites located in the 15km Hinterland of the

application site.

Lower River
Shannon SAC
(002165)

The conservation objectives of this site are to maintain the favourable

conservation condition of the Annex | habitats and fauna listed as Special

Conservation Interests for this SAC:

Sandbanks

Estuaries

Tidal Mudflats and Sandflats

Coastal Lagoons*

Large Shallow Inlets and Bays

Reefs

Perennial Vegetation of Stony Banks
Vegetated Sea Cliffs

Salicornia Mud

Atlantic Salt Meadows
Mediterranean Salt Meadows
Floating River Vegetation

Molinia Meadows

Alluvial Forests*

Freshwater Pearl Mussel Margaritifera margaritifera
Sea Lamprey Petromyzon marinus
Brook Lamprey Lampetra planeri
River Lamprey Lampetra fluviatilis
Atlantic Salmon Salmo salar
Bottlenose Dolphin Tursiops truncatus
Otter Lutra lutra

0.01 km

River Shannon
and River Fergus
Estuaries SPA
(004077)

The conservation objectives of this site are to maintain the favourable

conservation condition of the bird species listed as Special Conservation
Interests for this SPA:

Breeding and Wintering

Cormorant Phalacrocorax carbo

Wintering

Whooper Swan Cygnus cygnus

Light-bellied Brent Goose Branta bernicla hrota
Shelduck Tadorna tadorna

Wigeon Anas penelope

Teal Anas crecca

Pintail Anas acuta

Shoveler Anas clypeata

0.01 km
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Scaup Aythya marila

Ringed Plover Charadrius hiaticula
Golden Plover Pluvialis apricaria
Grey Plover Pluvialis squatarola
Lapwing Vanellus vanellus

Knot Calidris canutus

Dunlin Calidris alpina

Black-tailed Godwit Limosa limosa
Bar-tailed Godwit Limosa lapponica
Curlew Numenius arquata
Redshank Tringa totanus
Greenshank Tringa nebularia
Black-headed Gull Chroicocephalus ridibundus
Wetlands

Barrigone SAC L4
(000432)
[ ]
[ ]
°

The conservation objectives of this site are to maintain the favourable
conservation condition of the habitats and fauna listed as Special
Conservation Interests for this SAC:

Juniperus communis formations on heaths or calcareous
grasslands

Semi-natural dry grasslands and scrubland facies on calcareous
substrates (Festuco Brometalia) (* important orchid sites)*
Limestone pavements*

Marsh Fritillary Euphydryas aurinia

0.5 km

* denotes a priority habitat

6.5.1 Characterising Impacts

The methodology for the assessment of impacts is derived from the Assessment of Plans and Projects

Significantly Affecting Natura 2000 Sites (EC, 2002). When describing changes/activities and impacts

on ecosystem structure and function, the types of impacts that are commonly presented include the

construction, operational and deconstruction / demolition effects, and

following:
e direct and indirect effects,
e short- and long-term effects,
[ ]
[ ]

isolated, interactive and cumulative effects.

Impacts that could potentially occur through the implementation of the project can be categorised

under a number of impact categories as outlined in the EC 2002 document as follows:

® Loss/Reduction of habitat area,

o Disturbance to key species,




Page | 75

e Habitat or species fragmentation,
e Reduction in species density, and
e Changesin key indicators of conservation value such as decrease in water quality and quantity.

Meaning of ‘Adversely Affect the Integrity of the Site’

The concept of the ‘integrity of the site’ is explained in the EU publication Managing Natura 2000 sites:
The provisions of Article 6 of the 'Habitats' Directive 92/43/EEC, as follows;

‘It is clear from the context and from the purpose of the directive that the ‘integrity of the site’ relates
to the site’s conservation objectives. For example, it is possible that a plan or project will adversely
affect the integrity of a site only in a visual sense or only habitat types or species other than those listed
in Annex | or Annex Il. In such cases, the effects do not amount to an adverse effect for purposes of
Article 6(3), provided that the coherence of the network is not affected. On the other hand, the
expression ‘integrity of the site’ shows that focus is here on the specific site. Thus, it is not allowed to
destroy a site or part of it on the basis that the conservation status of the habitat types and species it
hosts will anyway remain favourable within the European territory of the Member State.

As regards the connotation or meaning of ‘integrity’, this can be considered as a quality or condition
of being whole or complete. In a dynamic ecological context, it can also be considered as having the
sense of resilience and ability to evolve in ways that are favourable to conservation. The ‘integrity of
the site’ has been usefully defined as ‘the coherence of the site’s ecological structure and function,
across its whole area, or the habitats, complex of habitats and/or populations of species for which the
site is or will be classified’

A site can be described as having a high degree of integrity where the inherent potential for meeting
site conservation objectives is realised, the capacity for self-repair and self-renewal under dynamic
conditions is maintained, and a minimum of external management support is required. When looking
at the ‘integrity of the site’, it is therefore important to take into account a range of factors, including
the possibility of effects manifesting themselves in the short, medium and long-term.

The integrity of the site involves its ecological functions. The decision as to whether it is adversely
affected should focus on and be limited to the site’s conservation objectives.

6.6 Potential Effects from the Proposed Development to Qualifying Habitats
and Species of Natura 2000 Sites within the Project Zone of Influence

Potential effects associated with the proposed development to the Qualifying Habitats and Species of
Natura 2000 Sites within the project Zone of Influence (Lower River Shannon SAC, River Shannon &
River Fergus Estuaries SPA, Barrigone SAC may involve:

e Qutputs and emissions arising from the operation of the BRDA, SCDC and extended borrow
pit and associated project elements. This would include emissions to air (e.g. fugitive dust)
and water, noise, visual disturbance (e.g. movement of plant and personnel and night-time
illumination).
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The overall AAL facility is an industrial refinery plant with multiple points and types of emission. The
nature of these emissions and their potential to impact upon the receiving environment was assessed
in detail in the NIS for the EPA licence review in 2020 (see Appendix A). In addition, as described in
Section 6.1, a CSM was produced which concluded that there is no pathway from the AAL facility
producing a negative impact on the designated prey species of intertidal feeding birds and other
higher fauna in the designated estuarine Natura 2000 sites.

The overall AAL facility operates under license from the EPA (P0035-07) and as such the emission limits
are set by the regulatory authority to ensure that there is no damaging impact upon the receiving
environment. The setting of limits and the monitoring of the emissions to ensure compliance with
these levels, is therefore intrinsically mitigation of the impacts of various types of emission that the
regulatory authority understands to pose a potential threat to the receiving environment. It is
reasonable to conclude that in the absence of such appropriate environmental controls, monitoring
and limits, that outputs and emissions arising from the proposed development site could adversely
impact upon the integrity of Natura 2000 sites within the zone of influence. However, in the context
of this site and its continued operation it is important to recognise that control of sources of potential
emission are already strictly controlled.

The following sections of the NIS consider the potential for emissions of various types associated with
the proposed development, examining the historical data and nature of predicted future emissions
arising from the application site. The environmental monitoring data (e.g. in relation to the estuarine
sediment) will naturally include consideration of the background baseline conditions that in many
cases will be reflecting the overall inputs into the environment from a wide variety of plans, projects
and activities. Separation of all in-combination and cumulative sources of emissions in such cases is
impractical. However, an effort is made first of all to assess the potential impacts of the proposed
project upon the designated Natura 2000 sites (and their conservation objectives) under consideration
at the NIS stage. In addition, the potential for projects and plans to act cumulatively or in combination
with the proposed project to impact upon the Lower River Shannon SAC, The River Shannon and River
Fergus Estuaries SPA and Barrigone SAC is also considered.
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6.7 Emissions to Air

6.7.1 Results of Ambient Air Monitoring

The Annual Environmental Reports (AERs) submitted to the Environmental Protection Agency, as
required by their licence, for the period 2014 to 2020, were reviewed. Condition 5.9 of the IEL requires
AAL to carry out a programmes of ambient air monitoring both on-site and off-site. The levels of
deposited dust, particulate matter (<10 um and <2.5 um) must be determined at the ambient air
quality monitoring locations. The results are compared to the limits given in the CAFE Directive
(2008/50/EC) which was transposed into Irish legislation under the Air Quality Standard Regulations
2011 [S.I. No. 180 of 2011]. The following emissions are monitored and reported upon as part of the
IEL requirements:

e Deposited Dust
e  Particulate Matter (< 10 um — PMyyp)
e  Particulate Matter (< 2.5 um — PMy5).

The findings of the assessment are given in Table 6.1. Chapter 11 of the accompanying EIAR considers
in detail the potential impacts on the environment from emissions to air associated with the proposed
development. The location of the point and diffuse sources of emissions from the existing facility and
the historic monitoring data is described in detail in Appendix A.

During the operational phase, the potential sources of dust are those associated with the Borrow Pit
extraction, wind erosion from the surface of the BRDA and internal site vehicle movements to the
BRDA area where the phasing will see the height of the existing BRDA increase from Stage 10 to Stage
16. In addition, the salt cake cell will also be raised as part of the proposed BRDA raise. There is a
requirement for c. 50,000 m? of rock (equates to ¢.90,000 tonnes) per year to provide for ongoing
works associated with the BRDA over the lifetime of the permitted development at the site. The
extracted rock will be used within the confines of the site and will not be transported off site.

Ambient dust deposition monitoring is carried out monthly at 35 locations (DG1-DG35; Figure 6.1).
Locations DG29-DG32 are external to the overall facility, the remaining ambient air sampling locations
are within the site boundary. Dust deposition monitoring is determined using a Bergerhoff Gauge and
results are reported as mg/m?2/d. Ambient particulate monitoring (PM1 and PM,) is conducted at 6
locations around the site (Figure 6.1).

Details of the assessment of air quality and the potential impacts arising from the proposed
development are presented in detail in Chapter 11 of the accompanying EIAR. A review of the
reported monitoring data for the dust collection units on-site shows that there was 100% compliance
with the licensed mass emissions limits for all parameters. Furthermore, all reported annual and bi-
annual grab sampling were compliant with the emission limit values for dust as outlined in the licence.

Results of directional dust deposition monitoring at 4 locations within or near the AAL boundary from
January 2020 to December 2020 confirmed that average dustfall levels measured at these locations
were within the TA Luft limit value of 350 mg/(m?*day) over 2020 with a maximum monthly average
of 232 mg/(m?**day) at DG14 in February 2020 (see Chapter 11 of the EIAR). In terms of directional
variation, it would be expected that the west facing directional results would be higher than the other
three directions if the BRDA was contributing a significant fraction of the measured dust deposition
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levels. However, little variation was recorded between the average west results and the average
overall results indicating that there is no significant contribution, above background levels, from the
BRDA to locally deposited dust.



Table 6.1: Summary results related to ambient air monitoring from 2014-2020.
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Year

Findings

Compliance with CAFE Directive

& Air-Quality Standard, 2011

2014

Dust deposition monitoring results were all less than 350 mg/m?/d.
Dust deposition at 2 off-site locations were less than the 350 mg/m?/d limit.

The continuous particulate monitoring stations outside the site boundary all had
levels of PMys levels (5ug/m?) at all three sites which is less than the CAFE air
quality standard of 25 pug/m?3. The Foynes site had a PM1 annual mean level of 11
ug/m? while the Ballysteen and Limerick City and County Council Water
Treatment Plant (LCC WTP) site had levels of 10 ug/m3. These are less than the
PMio requirements of 40 pg/m3.

Continuous particulate monitoring on site detected PMyslevels of 14 and 6 pg/m3
at locations SW and NE of plant respectively. PMjo levels for the same locations
were 110 and 13 ug/m? respectively. AAL reported that air monitoring location
‘SW of Plant’ is adjacent to a heavily trafficked haul road.

100% Compliance with the TA Luft 350 mg/m?/d limit
and 100 % compliance with the CAFE Directive PMyo
and PM_s limits.

The Location SW of the Plant which had a PM3g annual
mean level of 110 pg/m? is regarded as an on-site
source and hence ambient air quality limits (CAFE
Directive and the 2011 Air Quality Standard
Regulations do not apply.

The results of the off-site monitoring indicate the
ambient air quality at off-site monitoring points is good
with the various values in general falling within the
relevant targets for those parameters.

2015

Dust deposition monitoring results were all less than 350 mg/m?/d.

Dust deposition monitoring at the 5 off-site locations had levels less than 350
mg/m?/d.

The PM,s annual mean levels at Foynes, Ballysteen and LCC WTP were 5, 6 and 4

pg/m3. These levels are less than the CAFE Directive limits of 25 pg/m?.

The PM1g annual mean levels at Foynes, Ballysteen and LCC WTP were 9, 13 and
9 ug/m3. The Ballysteen level was higher than the 2014 level of 10 pg/m?3. These
levels are less than the CAFE Directive limits of 40 pg/m>.

100% Compliance with the TA Luft 350 mg/m?/d limit
and 100 % compliance with the CAFE Directive PMso
and PM_s limits.

The results of the off-site monitoring indicate the
ambient air quality at off-site monitoring points is good
(as defined by EPA ambient air monitoring programme)
with all parameters monitored falling within the
relevant targets/limits for those parameters.
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Year Findings Compliance with CAFE Directive
& Air-Quality Standard, 2011
Particulate monitoring on site detected PM,slevels of 12 and 7 ug/m?3 at locations
SW and NE of plant respectively. PMyg levels for the same locations were 64 and
16 ug/m3 respectively. The PMy levels at the SW Plant monitoring location were
about half of the 2014 levels.
Dust deposition monitoring results were all less than 350 mg/m?/d. 100% Compliance with the TA Luft 350 mg/m?/d limit
Dust deposition monitoring at the 5 off-site locations had levels less than 350 | @d 100 % compliance with the CAFE Directive PMuo
mg/m?/d. and PMs limits.
The PMasannual mean levels at Foynes, Ballysteen and LCC WTP were 4,3 and 2 | The results of the off-site monitoring indicate the
pg/m?3. These levels are less than the CAFE Directive limits of 25 pg/m?. ambient air quality at off-site monitoring points is good
(as defined by EPA ambient air monitoring programme)
2016 The PMjo annual mean levels at Foynes, Ballysteen and LCC WTP were 9, 7 and 4

pg/m3. These levels are less than the CAFE Directive limits of 40 pg/m?.

Particulate monitoring on site detected PM, s levels of 7 and 6 ug/m? at locations
SW and NE of plant respectively. PMy, levels for the same locations were 36 and
18 pg/m?3 respectively. The PMy levels at the SW Plant monitoring location were
about half of the 2015 levels.

with all parameters monitored falling within the
relevant targets/limits for those parameters.

Dust deposition monitoring results were all less than 350 mg/m?/d.

Dust deposition monitoring at the 5 off-site locations had levels less than 350
mg/m?/d.

100% Compliance with the TA Luft 350 mg/m?/d limit
and 100 % compliance with the CAFE Directive PMio
and PMzs limits.
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Year Findings Compliance with CAFE Directive
& Air-Quality Standard, 2011
2017 The PM3sannual mean levels at Foynes, Ballysteen and LCC WTP were 6, 6 and 5 | The results of the off-site monitoring indicate the
pg/m3. These levels are less than the CAFE Directive limits of 25 pg/m?3, but | ambient air quality at off-site monitoring points is good
slightly up from the 2016 levels detected at these stations. (as defined by EPA ambient air monitoring programme)
The PMyo annual mean levels at Foynes, Ballysteen and LCC WTP were 9,9 and 9 | With all parameters monitored falling within the
pg/m?3. These levels are less than the CAFE Directive limits of 40 ug/m?. relevant targets/limits for those parameters.
Particulate monitoring on site detected PM, s levels of 7 and 8 ug/m? at locations
SW and NE of plant respectively. PMyg levels for the same locations were 14 and
13 pg/m?3 respectively. The PMyg levels at the SW Plant monitoring location have
significantly reduced form the 2016 levels.
Dust deposition monitoring results were all less than 350 mg/m?/d. 100% Compliance with the TA Luft 350 mg/m?/d limit
and 100 % compliance with the CAFE Directive PMso
Dust deposition monitoring at the 5 off-site locations had levels less than 350 o
and PMyslimits.
mg/m?/d.
; The results of the off-site monitoring indicate the
The Ievelz of PM3s detecated at Fc?ynes, B:.slllys.teen and LCC WTP \.Nere. 6.5 Hg/.m » | ambient air quality at off-site monitoring points is good
6.1 ug/r’r; and 6.6 pg/m?3 respectively which is below the CAFE Directives limit of (as defined by EPA ambient air monitoring programme)
25 pg/m”. with all parameters monitored falling within the
2018 relevant targets/limits for those parameters.

The levels of PMjo at these sites were 10.9 pg/m3, 8.2 pg/m? and 8.8 ug/m3
respectively. These levels are below the CAFE Directive limits of 40 pg/m>.

The on-site PM;o and PM, s monitoring locations (SW of Plant and NE of Plant) had
PM,s levels of 5.9 pg/m? and 10.1 pg/m3 respectively. The PMjo levels at these
sites were 12.5 pg/m? and 18.6 pg/m?3 respectively.




Page | 82

Year

Findings

Compliance with CAFE Directive

& Air-Quality Standard, 2011

2019

Dust deposition monitoring results were all less than 350 mg/m?/d.

Dust deposition monitoring at the 5 off-site locations had levels less than 350
mg/m?/d.

The levels of PM,s detected at Foynes, Ballysteen and LCC WTP were 4.9 pg/m?3,
4.4 pg/m? and 7.1 ug/m?3 respectively which is below the CAFE Directives limit of
25 pug/m3.

The levels of PMjo at these sites were 6.0 ug/m3, 5.7 ug/m? and 10.1 pg/m?3
respectively. These levels are below the CAFE Directive limits of 40 pg/m>.

The on-site PM;o and PM,s monitoring locations (SW of Plant and NE of Plant) had
PM,;s levels of 6.5 pg/m3 and 8.1 pug/m? respectively. The PMy levels at these
sites were 10.6 pg/m? and 13.9 ug/m3 respectively.

100% Compliance with the TA Luft 350 mg/m?/d limit
and 100 % compliance with the CAFE Directive PMso
and PMys limits.

The results of the off-site monitoring indicate the
ambient air quality at off-site monitoring points is good
(as defined by EPA ambient air monitoring programme)
with all parameters monitored falling within the
relevant targets/limits for those parameters.

2020

Dust deposition monitoring results were all less than 350 mg/m?/d.

Dust deposition monitoring at the 5 off-site locations had levels less than 350
mg/m?/d.

The levels of PM,s detected at Foynes, Ballysteen and LCC WTP were 6.6 pg/m?3,
5.0 pg/m? and 5.9 pug/m?3 respectively which is below the CAFE Directives limit of
25 pug/m3.

The levels of PMy, at these sites were 9.6 pg/m?, 7.9 pg/m® and 8.5 ug/m3
respectively. These levels are below the CAFE Directive limits of 40 pg/m>.

100% Compliance with the TA Luft 350 mg/m?/d limit
and 100 % compliance with the CAFE Directive PMso
and PM_s limits.

The results of the off-site monitoring indicate the
ambient air quality at off-site monitoring points is good
(as defined by EPA ambient air monitoring programme)
with all parameters monitored falling within the
relevant targets/limits for those parameters.
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Year

Findings

Compliance with CAFE Directive

& Air-Quality Standard, 2011

The on-site PMjo and PM; s monitoring locations (SW of Plant and NE of Plant) had
PMzs levels of 7.1 pg/m3 and 8.0 pg/m?3 respectively. The PMyo levels at these
sites were 12.6 pg/m? and 13.0 pg/m?3 respectively.
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6.7.2 Air Quality Modelling

Construction dust has the potential to cause local impacts through dust nuisance at the nearest
sensitive receptors. Construction activities such as excavation, earth moving and backfilling may
generate quantities of dust, particularly in dry and windy weather conditions. The saltcake, due to the
high moisture content of approximately 45%, will not be a significant source of dust. While dust from
construction activities tends to be deposited within 200m of a construction site, the majority of the
deposition occurs within the first 50m. The extent of any dust generation depends on the nature of
the dust (soils, peat, sands, gravels, silts etc.) and the nature of the construction activity. In addition,
the potential for dust dispersion and deposition depends on local meteorological factors such as
rainfall, wind speed and wind direction. Vehicles transporting material to and from the site also have
the potential to cause dust generation along the selected haul routes from the construction areas.

Appendix 8 of the “Guidelines for the treatment of Air Quality During the Planning & Construction of
National Road Schemes” discusses construction phase impacts. Table 6.2 below shows the risk from
dust soiling ranges from 25m—-100m and in relation to PMyg the risk ranges from 10m—25m depending
on the scale of the construction activity. The guidance above would indicate that there is negligible
potential for impacts from soiling, PM1o and to vegetation and therefore, no significant impacts are
expected with the application of appropriate mitigation. The impact due to construction dust at
sensitive receptors is predicted to be temporary, reversible, and imperceptible.

Table 6.2 Assessment Criteria for the Impact of Dust Emissions from Construction Activities with
Standard Mitigation in Place.

Potential Distance for Significant Effects (Distance from

Source
source)

Scale Description Soiling PMyo Vegetation Effects

X Large construction sites with high
Major 100m 25m 25m
use of haul routes

Moderate sized construction sites
Moderate . 50m 15m 15m
with moderate use of haul routes

. Minor construction sites with
Minor o 25m 10m 10m
limited use of haul routes

Source: Appendix 8: Assessment of Construction Impacts taken from “Guidelines for the treatment of Air Quality During the Planning
& Construction of National Road Schemes”

During the operation of the BRDA, the phasing of the BRDA raise over time will result in the elevation
increasing as each stage is completed. For the purposes of this assessment the following stages of the
BRDA development has been assessed (AWN 2021; Chapter 11 of the EIAR);

e Current (‘Scenario 1’)

e Phase 1 at Stage 10; Phase 2 at Stage 4 (‘Scenario 2’)

e Phase 1 at Stage 12; Phase 2 at Stage 8 (‘Scenario 3’)

e Phase 1 at Stage 14; Phase 2 at Stage 12 (‘Scenario 4’)

o All at Stage 16 including the restoration activity (‘Scenario 5').
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Predicted PM1p concentrations at the AAL boundary are below the ambient air quality standards at
the worst-case off-site location due to emissions from the BRDA plus the borrow pit and its associated
traffic movments (see Chapter 11 of the EIAR). Modelling of operational particulate concentrations
for the different stage raises is presented in Chapter 11 of the EIAR. The predicted 24-hour (90"%ile)
and annual concentrations (excluding background) at the worst-case off-site location peak at 4.7 and
1.4 ug/m3, respectively with peaks generally located at the site boundary. Based on a background
PM1o concentration of 10 ug/m?3 in the region, the combined annual PM1o concentration including the
emissions form the BRDA and borrow pit peaks at 11.4 pg/m?3. This predicted level equates to at most
28.5% of the annual limit value of 40 ug/m?3. The predicted 24-hour PM;o concentration (including
background) peaks at 14.7 ug/m3which is 29.4% of the 24-hour limit value of 50 pg/m? (measured as
a 90.4"%ile). Concentrations at the worst-case sensitive receptor are significantly lower than the
worst-case off-site location.

Predicted PM; s concentrations at the AAL boundary are below the ambient air quality standard at the
worst-case off-site location due to emissions from the BRDA plus the borrow pit and its associated
traffic moments. The predicted annual concentration (excluding background) at the worst-case off-
site location peaks at 1.4 pg/m? with peaks generally located at the site boundary. Based on a
background PMys concentration of 7 pg/m? in the region, the combined annual PM,s concentration
including the emissions form the BRDA and borrow pit peaks at 8.4 ug/m3. This predicted level
equates to at most 34% of the annual limit value of 25 pug/m3. Concentrations at the worst-case
sensitive receptor are significantly lower than the worst-case off-site location.

Results of the modelling of particulates are broadly similar for Scenarios 1 — 4 with a tendency to
slightly decrease in ambient concentration as the BRDA is raised. Scenario 5 (all at Stage 16) is lower
as the surface area of the BRDA is significantly reduced compared to the other four scenarios.

Predicted dust deposition levels at the worst-case off-site location are significantly lower than the limit
value of 350 mg/m?/day. Based on a background dust deposition level of 20 mg/m?/day in the region,
the annual dust deposition level due to emissions from the BRDA plus the borrow pit and its associated
traffic moments peaks at 33.1 mg/m?/day. This peak level equates to 9.5% of the annual guideline
value for dust deposition. Again, results are broadly similar for Scenarios 1 — 4 with a tendency to
slightly decrease in ambient dust deposition levels as the BRDA is raised. Scenario 5 (all at stage 16)
is lower as the surface area of the BRDA is significantly reduced compared to the other four scenarios.

The emission of heavy metals from the BRDA was also modelled based on the assumption that the
percentage of heavy metals identified in the sampling of the farmed bauxite residue in Year 2020 are
also emitted into and dispersed by the atmosphere in the same ratio. The results indicate that based
on the reported heavy metal concentration over the period, all heavy metals are in compliance with
the relevant ambient annual mean air quality standard.

The CSM has concluded that there is no emission pathway associated with the AAL facility producing
a negative impact on the nearby Natura 2000 sites. This also supports the conclusion that with the
application of appropriate mitigation that there is no risk of significant adverse impacts upon the
designated sites in relation to emissions to air as a result of the proposed development.
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6.8 Emissions to Surface Water, Transitional Water and Marine

6.8.1 Introduction

This section of the report discusses discharges to surface water, transitional waters and the marine
environment. The hydrology and hydrogeology assessment of the proposed development is
presented in Chapter 10 of the accompanying EIAR. Additional information on the sources of water
emissions from the overall facility and historic water quality monitoring is presented in the NIS
prepared for the recent EPA licence review (Appendix A). Surface water related impacts could
potentially impact upon the two estuarine Natura 2000 sites within the Zol.

The proposed development involves construction activities as an intrinsic part of the preparatory,
construction, operational and closure phases, as the facility is progressively raised in elevation as it is
filled with bauxite residue and is progressively restored on the side-slopes. The proposed
development will enter into an aftercare phase following the completion of the combined
construction/operational phase. In accordance with Condition 10 of the EPA issued licence (IEL PO035-
07), AAL are required to have an approved plan in place for the orderly closure, decommissioning and
aftercare of the facility. This plan is called the Closure, Restoration and Aftercare Management Plan
(CRAMP) and covers both the refinery plant area and the BRDA. The most recent update was
conducted by AAL during 2019 as part of the licence review for IEL P0035-07.

The topography of the Application Site currently varies from c. 22 mOD to 32 mOD in the Phase 1
BRDA, from c. 11 mOD to 20.0 mOD in the Phase 2 BRDA. The ground elevations at the downstream
toe of the facility (pre-development ground elevations) vary from c. 1 mOD in the north to c. 6 mOD
in the south. The BRDA portion of this Application seeks to raise the height of the existing BRDA,
therefore the current baseline of the Proposed Development is located over the existing BRDA, which
for the majority of the footprint has a downstream toe of c. 1.0 mOD. The BRDA is surrounded by the
composite lined Perimeter Interceptor Channel (PIC) which collects water emerging from the BRDA
(bauxite residue bleed water, surface water runoff, sprinkler water and seepage) and transfers the
free water by gravity to the pumping stations. The pumps convey the waters either to the ECS located
in the Plant or to the SWP, which is also composite lined.

The topography of the Borrow Pit Extension varies between 16 mOD and 20 mOD, with the higher
ground located to the north-east of the footprint. The permitted Borrow Pit area comprises land which
was previously disturbed ground which has been partly used as a compound area for an on-site
Landscaping Contractor for AAL. The proposed Borrow Pit Extension area comprise land that is
undisturbed and adjoins to east side of the permitted Borrow Pit. There is a difference in height of c.
9 m between the base of the former Borrow Pit (last used in the early 1980s) and the rest of the Site
surface due to the previous extraction.

6.8.2 Sources of Water Emissions from overall facility
The main sources of water emissions from the plant are:

® The wastewater treatment plant — discharge point W1-1 (see Figure 6.6.1).

e Sanitary effluent via the sanitary effluent treatment plant — discharge point W1-1.
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e Stormwater from the northern section of the site is directed to the Shannon Estuary via

silt traps at emission points SS1 to SS5. A separate drainage system is engaged for the

southern portion of the site, which contains all the main processing areas and the BRDA.

This stormwater is sent to the on-site effluent treatment plant and discharged to the

Shannon Estuary via licenced discharge point W1-1.

6.8.3 Relevant Legislation

Legislation covering discharges for the facility includes:

European Union (Planning and Development) (Environmental Impact Assessment)
Regulations 2018, S.I. 296 of 2018.

Irish Government. Guidelines for Planning Authorities and An Bord Pleandla on carrying out
Environmental Impact Assessment (2018).

The EPA Guidelines on the Information to be Contained in Environmental Impact Assessment
Reports (Draft, August 2017).

European Commission. Environmental Impact Assessment of Projects: Guidance on the
preparation of the Environmental Impact Assessment Report (2017).

Institute of Geologists of Ireland. Guidelines for the Preparation of Soils, Geology and
Hydrogeology Chapters of Environmental Impact Statements (April 2013).

Directive 2011/92/EU as amended by 2014/52/EU of the European Parliament and of the
Council.

S.I. No. 9/2010 - European Communities Environmental Objectives (Groundwater)
Regulations) 2010, as amended by S.I. No. 149 of 2012 and S.I. No.366 of 2016.

S.I. No. 272/2009 — European Communities Environmental Objectives (Surface Waters)
Regulations 2009, as amended by S.I. No. 327 of 2012, S.I. No. 386 of 2015 and S.I. No. 77 of
2019.

The EU Directive on the Assessment and Management of Flood Risks (2007/60/EC) is
transposed into Irish law by the European Communities (Assessment and Management of
Flood Risks) Regulations 2010 and its subsequent amendment. The legislation outlines the
requirements for flood risk assessments to be completed as part of the planning process.
Planning and Development Regulations, S.I. No. 600/2001, as amended.

The European Union (EU) Water Framework Directive (WFD) (2000/60/EC) is the European
legislation that establishes a framework for the protection of groundwater and surface water,
including the establishment of river basin districts, the requirement to prevent further
deterioration by preventing or limiting inputs of pollutants into groundwater, reducing
pollution and promoting sustainable water use.

The Groundwater Daughter Directive (GWDD) (2006/118/EC) sits beneath the WFD and
relates to water protection and management. It establishes measures to prevent and control
groundwater pollution, including criteria for assessing good chemical status and identifying
trends.
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The WFD and GWDD has been transposed into Irish law by means of many Regulations. These
Regulations cover governance, the shape of the WFD characterisation, monitoring and status
assessment programmes in terms of assigning responsibilities for the monitoring of different water
categories, determining the quality elements and undertaking the characterisation and classification
assessments. They include, but are not limited to, the following:

e European Communities (Water Policy) Regulations 2003 and its subsequent amendments;

e European Communities Environmental Objectives (Surface Waters) Regulations, 2009 and its
subsequent amendments;

e European Communities Environmental Objectives (Groundwater) Regulations, 2010 and its
subsequent amendments; and

e European Communities (Technical Specifications for the Chemical Analysis and Monitoring of
Water Status) Regulations 2011.

¢ The Local Government (Water Pollution) Act 1977 (as amended) and associated Statutory
Instrument Regulations made under that Act outline the general prohibition of entry of
polluting matter to water, the requirement to licence both trade and sewage effluent
discharges, licencing of water abstractions, controlling discharges to aquifers, and notification
of accidental damages.

6.8.4 Assessment Methodology

The assessment approach for the proposed development on the local water quality, as detailed in
Chapter 10 of the EIAR is summarised as follows:

1) Confirm baseline conditions — determine baseline and develop conceptual site model by
consideration of available records and data sets, site reports and published information.

2) Confirm the key receptors and their value/importance.

3) Qualitatively characterise the magnitude of impacts on the receptors — describe what potential
changes could occur to each receptor as a result of the Proposed Development, identify source-
pathway receptor linkages, and assign the magnitudes of impact. This stage takes into account
embedded design mitigation, good practice in construction environment management and
pollution prevention.

4) Determine the initial effect significance of each potential impact on each sensitive receptor.

5) Consider the need for additional mitigation if it is considered necessary to reduce the initial
magnitude of the impact and associated effect significance further.

6) Assess the residual impact magnitude and residual effect significance after all mitigation is
applied.

6.8.5 Licenced Emission Limit Values for Water Emissions

AAL is required by their licence to control and monitor water emissions from the site. Schedule B,
Section B.2 — Emissions to Water sets out the emission limit values for treated effluent to the Shannon
Estuary. A maximum daily volume of 30,000 m3 at a maximum hourly rate of 1,250 m? is permitted.
Section C.2.2 — Monitoring of Emissions to Water requires AAL to monitor flow, temperature, pH,
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biochemical oxygen demand, suspended solids, total organic carbon, total phosphorus, soda,
aluminium, oils, fats & greases, toxicity, and heavy metals (Mg, Al, As, Cd, Cr, Cu, Fe, Hg, Pd, Zn and
Ti).

The drainage system on the southern part of the site which contains the processing areas and the
BRDA is directed to the wastewater treatment plant and discharges at W1-1. Sanitary effluent is
treated by a dedicated activated sludge plant. This discharge from the sanitary treatment system joins
with the treated process effluent flow and ultimately discharges also at licensed emission point W1-
1.

Surface water monitoring is carried out routinely for surface water bodies in the vicinity of the BRDA
site in accordance with Schedule C.2.3 of the Industrial Emissions Licence (IEL) P0O035-07. Three
licensed locations are currently monitored: Mangan’s Lough, the Office of Public Works (OPW)
Channel and Phase 2 West Robertstown Gate (see Chapter 10 of the EIAR; Figure 6.6.1). The
parameters required to be monitored are pH, electrical conductivity and soda as well as a visual
inspection.

Caustic soda, pH and electrical conductivity are considered to be indicator parameters or substances
that can identify impacts from activities at the site, however, surface waters surrounding the BRDA
are brackish from the nearby Shannon and Robertstown River estuaries and saline intrusion can also
lead to interference in the results.

Soda is highly alkaline with high pH values which can vary according to the strength of the solution,
and it is readily neutralised in brackish and saline waters. Saline intrusion from the surface waters can
lead to interference with the electrical conductivity (naturally elevating it) and where this happens,
analysis for soda may also experience interference. However, where pH, soda and electrical
conductivity are all elevated, it is considered to be likely the result of onsite activities.

Surface water generated at the northern section of the site (raw material storage area) is discharged
to a number of discharge locations (SS1, SS2, SS3, SS4 and SS5; Figure 6.6.2). The licence requires levels
of soda, conductivity and pH to be recorded monthly at these locations. Surface water trigger values
for SS1-SS5, which are agreed with the EPA, are given in Table 6.3.

Table 6.3: Storm water trigger values for SS1-SS5.

Parameter Warning Level Action Level
pH <6.529 <629.5
Conductivity (uS/cm) >2000 >2500

Soda (g/l) >1.5 >2
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Figure 6.6.1 Surface water sampling locations in vicinity of the BRDA (after Golder 2021;
background image from Bing Mapping c. 2013).
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6.8.6 Review of Monitoring Results

A review was undertaken of the annual averages for pH, soda and conductivity from the surface water
sampling locations close to the BRDA between 2008 — 2020 (data extracted from the AAL AERs). An
average of the available monthly data for 2021 has also been included; this is an average of nine (9)
months of data i.e., to September 2021. This data is presented in Figure 6.6.2, Figure 6.6.3 and Figure
6.6.4 below.

Note: Phase 2 West Robertstown Gate was only added to the monitoring program in 2015.

Surface Water: pH
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Year
Mangan's Lough OPW Channel Phase 2 West Roberstown Gate

Figure 6.6.2: Annual Averages for pH at the Surface Water Monitoring points between 2008 and 2021 (after
Golder, 2021)

Annual average pH levels (Figure 6.6.2) for the surface water monitoring points between 2008 and
2020 have between within the range of 6.8 to 8.2 for all the data. While the Irish Surface Water
Regulations (2009, as amended) have not set a threshold value on pH for transitional waters, a
recommended threshold for rivers and lakes is under 9.0 pH (Golder 2021; Chapter 10 of the EIAR).

There was a slight increase in pH for Mangan’s Lough and slight decrease in pH for the OPW Channel
from 2013 to 2015 and both plateaued until 2017 before continuing in a steady downward trend. It is
noted that a strong downward trend is continuing in the 2021 data for Mangan’s Lough. OPW Channel
is elevated compared to the 2020 level, however, this is not yet an annual average and the broad
downtrend seen since 2017 continues. The highest level was observed in OPW Channel for 2010 at
8.1 pH. pH annual averages for 2020 for OPW Channel was 6.96 while Mangan’s Lough was 7.17.

Phase 2 West Robertstown Gate is a recent addition to the monitoring programme (Chapter 10 of the
EIAR). Similarly, to the other two locations, Phase 2 West Robertstown Gate showed a steady pH
between 2015 and 2017. Between 2017 and 2019, the annual average pH increased slightly from 7.7
pH to 8.2 pH before showing a downward trend in line with the other two surface water bodies pH
since 2019 and averaged 8.01 pH for 2020.

2021
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Surface Water: Soda
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Figure 6.6.3: Annual Averages for Soda at the Surface Water Monitoring points between 2008 and 2021
(after Golder 2021).

Soda levels in Mangan’s Lough and OPW Channel monitoring points have shown fluctuations in annual
averages between 2008 and 2020. Between 2008 and 2013, Mangan’s Lough maintained averages
between 0.08 g/l and 0.22 g/l soda. From 2013 to 2015, an upward trend was observed for soda at
Mangan’s Lough, which coincides with a slight increase in pH over this time period and indicates that
it may not be solely due to saline interference from the brackish water. Since 2015, a downward trend
in soda has been observed at Mangan’s Lough and soda averaged 0.18 g/I for 2020 which is in line
with historical data. Soda levels in OPW Channel have varied between 2008 and 2020, although there
appears to be a gradual decline in soda levels since 2013 to an average of 0.48 g/| for 2020.

The Phase 2 West Robertstown Gate monitoring point has shown a declining soda trend since
monitoring began in 2015 and levels averaged 0.9 g/| for 2020. While the average pH increased in
Phase 2 West Robertstown Gate between 2017 and 2019, soda levels decreased during this period.

Surface Water: Electrical Conductivity
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Figure 6.6.4: Annual Averages for Electrical Conductivity at the Surface Water Monitoring Points between
2008 and 2021 (after Golder 2021).
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Electrical conductivity between 2013 and 2017 showed a slight elevation against normal levels at
Mangan’s Lough which follows a trend seen for both pH and soda during the same period at this
location indicating that there may have been a slight impact from operations onsite during this period.
However, since 2017 electrical conductivity has steadily decreased to an average of 921 uS/cm for
2020 compared to an average of 985 puS/cm for 2008. At the highest, the average was 1977 uS/cm for
2016.

Electrical conductivity at OPW Channel has shown a similar trend to soda during the period 2008 and
2020, with elevated averages in 2010 and 2013 and a gradual decline in levels since 2013 to an annual
average of 2,200 uS/cm for 2020.

Phase 2 West Robertstown Gate has shown a gradual decline in electrical conductivity since 2015 (of
4,190 pS/cm) to an average of 3388.17 uS/cm for 2020, this declining trend is also seen in soda, but
pH has shown a slight lag, before decreasing since 2019.

The AERs for 2014 — 2020 were reviewed and results of effluent monitoring results are summarised
in Table 6.4 below.

Table 6.4: Summary of the review of effluent monitoring results for 2014-2020 against licence
limits (W1-1)

Licence
Parameter 2014 2015 2016 2017 2018 2019 2020 .
Limits
Volume of
Process 10,950,00
5,239,106 5,479,337 4,844,726 4,977,404 4,656,823 5,131,610 5,560,123
Effluent 0 m3/yr
(m?)
BOD 861.4
367.4 160.3 372.9 256,7 292.1 196.2 296.4
(tonnes) tonnes/yr
Suspended
. 547.5
Solids 68.5 70.3 80.1 78,8 54.3 66.4 57.3
tonnes/yr
(tonnes)
Qils, fats &
164.3
grease 5.2 5.5 5 5 4.7 5.1 12.7
tonnes/yr
(tonnes)
Toxicity
. <5 <5 <5 <5 <5 <5 <5 5TU
Units (TU)

The monthly pH, Conductivity and soda levels for surface water discharge monitoring points SS1,
SS2, SS3, SS4 and SS5 are given in the following tables for 2014 — 2020 (Table 6.5a-Table 6.5g).
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Figure 6.6.5 Licensed Treated Surface Water emission point (background image from Bing Mapping c. 2013).
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Figure 6.6.6 Licensed Storm Water Emission points (background image from Bing Mapping c. 2013).
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Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 8.4 153 0.007
SS2 8.2 182 0.014
SS3 8.1 252 0.01
SS4 8.2 152 0.01
SS5 8.4 923 0.155
Table 6.5b: Surface Water Discharge Monitoring Results for 2015
Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 8.5 112 0.02
SS2 8.3 181 0.01
SS3 8.1 171 0.02
SS4 8.2 180 0.02
SS5 8.3 314 0.05
Table 6.5c: Surface Water Discharge Monitoring Results for 2016
Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 8.7 146 0.02
SS2 8.2 244 0.02
SS3 8.1 257 0.02
SS4 8.1 121 0.01
SS5 8.3 306 0.04
Table 6.5d: Surface Water Discharge Monitoring Results for 2017
Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 8.3 136 0.02
SS2 8.2 203 0.01
SS3 8.4 174 0.01
SS4 8.2 94 0.01
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Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
SS5 8.3 279 0.03

Table 6.5e: Surface Water Discharge Monitoring Results for 2018
Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 8.4 257 0.02
SS2 8.3 152 0.01
SS3 8.4 158 0.01
SS4 8.1 144 0.02
SS5 8.2 245 0.02

Table 6.5f: Surface Water Discharge Monitoring Results for 2019
Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 8.0 126 0.01
SS2 8.1 149 0.01
SS3 8.3 132 0.01
SS4 8.1 111 0.01
SS5 8.1 170 0.01

Table 6.5g: Surface Water Discharge Monitoring Results for 2020
Emission Ref. pH Conductivity (uS/cm) | Soda (mg/l)
Frequency Monthly Monthly Monthly
SS1 7.9 149 0.01
SS2 7.9 146 0.01
SS3 8.1 143 0.01
SS4 7.8 120 0.01
SS5 8.0 196 0.01

Wastewater volumes and mass emissions for biochemical oxygen demand, suspended solids and oil

fat & greases for 2014 to 2020 were within the licence limits for these parameters.

Aguafact International Services Ltd. undertook a baseline water characterisation survey around the

Aughinish Port in 2018 (see Figure 6.6.7). Sampling was carried out at various stages of the tide and

the water samples were submitted to the laboratory for a range of analysis including biochemical

oxygen demand, chemical oxygen demand, total organic carbon, polyaromatic hydrocarbons, BTEX
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(Benzene, Toluene, Ethylbenzene, and Xylene), phenols, Total Nitrogen, Total Inorganic Nitrogen,
Phosphorus and heavy metals.

The findings of the assessment showed that:

° Volatiles, phenols and BTEX were non-detectable upstream, and downstream of the
jetty.
° Total dissolved solid (TDS) results ranged from 1,910 - 2,330 mg/I at mid-ebb, 1,736 —

2,136 mg/| at low water and 2,247 - 2,506 mg/| at mid-flood. Concentrations of TDS
vary consistently upstream and downstream of the discharge.

° Total Nitrogen levels were low and consistent upstream and downstream of the jetty.

° The levels of zinc in the water samples were higher than the other heavy metals (lead,
mercury, copper, nickel, vanadium, chromium, cadmium, and barium) detected. The
levels of zinc ranged from 91 pg/l to 505 ug/l. The highest level was recorded 500 m
downstream of the jetty at mid-ebb.

° Mercury levels varied from less than the detection levels (0.03 ug/l) to 2.14 ug/l, 500
m upstream of the jetty on a low tide.
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Figure 6.6.7: Water Sampling Locations, April 2018 (Aquafact, 2018)

A repeat baseline water characterisation survey was carried out in February 2019 (Aquafact 2019;
Appendix A). The monitoring results found:

° Volatiles, phenols and BTEX were non-detectable upstream, and downstream of the
jetty.
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° Mercury levels were all below the method limits of detection at all sampling locations
(<0.03 pg/l)
° Zinc levels were lower than the previous sampling event in 2018. The highest

concentration of zinc detected was 82 pg/l on a mid-flood tide 500 m upstream of the
jetty.

° Total dissolved solids (TDS) levels were significantly higher than the previous sampling
event in 2018. TDS levels ranged from 12,833-14,045 mg/| at mid-ebb, 10,510-15,682
mg/| at low water and 16,289-20,083 mg/I| at mid-flood.

6.8.7 The Impact of emissions to water on the Designated Sites

A review of the soil mapping compiled by the National Soil Survey found that the principle soil types
underlying the borrow pit are renzinas — lithosols which have originated for limestone glacial till. Sub-
soils at the borrow pit site are either absent or consist of glacial till of Carboniferous origin. The
bedrock in the area of the site is Waulsortian limestone. Surface water control and re-fuelling of site
vehicles in dedicated areas ensure that both surface water and groundwater will be adequately
protected. Furthermore, the proposed borrow pit extension design is such that interaction with the
groundwater will be avoided by keeping the base level of the borrow pit above the known level of the
water table. That is the same approach as was taken for the permitted borrow pit.

The CSM (Appendix B) has identified the potential for pathways for impacts on the marine
environment via effluent discharges. It is stated however that all wastewater is treated prior to
disposal at the W1-1 licensed emission point including all rainfall diverted from process areas and that
only rainfall which falls on northern end of the site is discharged as surface water after passing through
a stone trap. As such it is not envisaged that there would be significant impacts on local water quality
as a result of discharges from the site.

As discussed above, the IEL (P0035-07) sets limits on maximum discharge rates and the licence
stipulates emission limit values and monitoring requirements and frequencies for the effluent.
Determination of the levels of heavy metals in the effluent is required, but no emission limit values
are set in the licence.

In accordance with the Waste Water Discharge (Authorisation) Regulations 2007, the EPA cannot grant
an authorisation for a waste discharge which, in the opinion of the Agency, can cause a deterioration
in the chemical status or exclude or compromise the achievement of the objectives established for
protected species and natural habitats. The ecological constraint applies in the case of European Sites
where the maintenance or improvement of the status of water is important. Consequently,
compliance with the discharge limits specified in the licence will help to maintain or improve the
chemical and ecological status of the Shannon Estuary. A review of the EPA’s Catchment website
(www.catchments.ie) shows that the current water quality status of the Lower Shannon Estuary is

good. The water quality in the Lower Shannon Estuary was classified as moderate between 2007-
2009, good water quality for 2010-2012 and moderate between 2012 and 2015, and good between
2013-2018. The Water Framework Risk assessment of the estuary classifies that water quality in the
estuary is not at risk of deteriorating or being at less than Good status in the future. While the EPA in
their Shannon South Estuary Catchment Assessment 2010-2015 (HA 24) report lists agriculture and
industry as significant pressure affecting the Lower Shannon Estuary, no significant pressures are listed
in the 2013-2018 update.


http://www.catchments.ie/
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The review of the effluent monitoring results shows that effluent quality meets the requirements of
the ELV’s given in the IEL. Although no ELV’s are given in the licence for heavy metals a review was
conducted of the results presented in the AER’s for 2014-2020.

Table 6.6 below shows the range of levels of heavy metals in the discharge from the site for the

various years.

Table 6.6: Average annual levels of heavy metals and soda in process effluent levels from W1-1

Metal 2014 2015 2016 2017 2018 2019 2020
(mg/1)
As 0.065 0.049 0.067 0.033 0.055 0.043 0.042
Cr 0.015 0.0065 0.011 0.016 0.015 0.015 0.011
Cu 0.011 0.018 0.01 0.016 0.005 0.013 0.016
Pb 0.0002 0.0003 0.0006 0.0051 0.0007 0.0014 0.0007
Zn 0.004 0.18 0.006 0.006 0.054 0.037 0.010
Al 1.51 2.44 2.62 2.04 3.83 2.07 1.67
cd 0.0007 0.009 0.0018 0.0054 | 0.00075 | 0.0007 0.002
Fe 0.0635 0.0695 0.138 0.016 0.227 0.044 0.056
Mg 1.61 3.5 7.52 786* 0.048 4.83 3.78
Hg 0.001 0.009 0.015 0.006 0.002 0.0003 0.001
Ti 0.0015 0.0055 0.007 0.005 0.024 0.007 0.005
Soda(g/1) 2.77 2.75 2.79 3.0 3.29 2.69 2.67

*Anomaly following analysis by third party laboratory

6.8.8 Sediments

Marine Sediments

Sediment pollution can lead to disruption of the benthic communities by either toxic effects or
sediment deposition on a species habitat.

Microbenthic communities have been used by biologists for years as indicators of pollution. The
communities are normally long-lived and are a good indicator of the chronic impacts of a pollutant on
a community. They are by their nature stationary and provide a true reflection on environmental
conditions. They are normally found at the bottom of the food chain and their survival and distribution
effects the survival and distribution of species higher up the food chain.

Research at Trinity College Dublin funded by the Marine Institute (Giltrap et al., 2014) undertook an
assessment of the biological effects and chemical measurements in Irish Marine Waters. The Shannon
Estuary was one of the sampling points for this study. The study undertook sampling and analysis of
sediment in the estuary. Analysis was carried out in the sieved sediment (<63 um). The results for
heavy metal concentrations in the sediment as part of this study is shown in Table 6.
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Table 6.7: Heavy metals levels in sediment Shannon Estuary (Marine Research 2014)

Heavy Metal Ccd Hg Pb As Cr Cu Ni Zn

Concentration 220 NA | 6,930 11,300 18,400 2,600 11,300 18,600

(ng/kg dry
weight)

6.8.9 Aquafact Sediment Sampling, 2017

AAL has a Dumping at SEA Permit (S0026-01) to carry out plough-dredging at three permitted areas
around the site jetty area. As part of the conditions of the permit an updated marine sediment
characterisation report was prepared by Aquafact in 2018 (Appendix A), with samples taken in
December 2017. Atotal of 3 sediment samples were taken, and the samples were analysed for a range
of parameters including heavy metals, total organic carbon, dibutyltin, tributyltin, lindane, HCB, PCB
7, PAHs and TEH. Table 6.8 summarises the results for heavy metal levels detected in the sediment
samples. Figure 6.6.8 illustrates the sampling locations.

The sediments analysed (Table 6.8) were below the lower Irish action limits for organochlorines, PCBs,
total extractable hydrocarbons, organotins and 516 PAH’s.

Arsenic was above the lower Irish action limit at two of the three stations sampled, Nickel was above
the lower Irish action limit at all three stations and Zinc was above the upper Irish action limit at one
out of the three stations sampled. All other metals were below the lower Irish action limit. The
findings of the report were reviewed by Dr. Rick Boelens, a marine specialist with over 40 years of
experience in marine sediments and toxicology.
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Table 6.8: Sediment Sampling Results (mg/kg), December 2017. Lower and Upper Actions Limits as
per Cronin et al., 2006.

Lower Upper
Parameter Action Action S1 S2 S3

Limit Limit
Hg 0.2 0.7 0.05 0.03 0.03
Al N/A N/A 34,800 31,500 55,300
As 9 70 12.2 7.9 11.2
cd 0.7 4.2 0.4 0.7 0.4
Cr 120 370 46.9 44.8 105
9Cu 40 110 22.8 321 19.5
Li N/A N/A 24.6 19.7 234
Ni 21 60 26.9 21.7 22.7
Zn 160 410 107 652 74.4
Fe N/A N/A 34,600 22,700 30,900
Mn N/A N/A 843 710 807
Ti N/A N/A 1,390 1,390 2,730

Legend
® Sampling stations

Figure 6.6.8: Sediment Sampling Locations, December 2017



Page | 104

Levels of zinc in sediment samples from Irish inshore waters are typically <300 mg/kg with the majority
<100mg/kg. The levels of zinc detected in the Marine Institute sediment survey of the Shannon (2014)
was 18.6 mg/kg. Higher values tend to be associated with acid mine drainage or the transport of
metalliferous ores. The current Irish Action Level for zinc in sediments to be dredged is >410 mg/kg.
The levels of zinc in Samples 1 and 3 were well within expected background levels and of no biological
concern. Dr. Boelens concluded that the elevated result for zinc in the sediment sample taken in 2017
at the Sample 2 location, may have arisen because of very localised levels and further sampling was
recommended to confirm this. Additional sampling was carried out in April 2018 to confirm the zinc
levels detected in the sediment. The survey found that one of the sites (S1) exceeded (206 mg/kg) the
Lower Action Limits of 160 mg/kg for zinc. The remaining four sampling locations had zinc levels less
than the Lower Action Limits. It appears that the elevated zinc levels found in the December 2017
sampling event was a one-off and very localised.

6.8.10 Aquafact Sediment Sampling, 2020

Aquafact undertook another round of sediment sampling in February 2020 (Appendix A). The
sampling locations are shown in Figure 6.6.9 and the results are presented in Table 6.9 and Table 6.10.
The sampling locations were chosen to reflect areas within the designated sites surrounding the AAL
plant. Some marine sediment samples were also taken (see Figure 6.6.5). The numbering sequence
for the samples is not sequential because some sampling points could not be taken because of health
and safety issues and because of access onto private lands. Samples S11, S14, S17, S20, S22 and S24
were not sampled.

For the purposes of this discussion, sampling locations S1, S2, S3, S4, S6, S7, S21, S23, S26, S28, S27,
S29 and S30 were assigned as marine sampling sites and analytical results were assessed against the
Guidelines for the Assessment of Dredge Material for Disposal in Irish Waters (Cronin et al., 2006)
lower and upper limits for Annex 1 heavy metals. The guidance document aims to provide an
integrated assessment of the ecological risk associated with marine sediments. It considers the
bioaccumulation and toxicity potential of a sediment. The guidelines set two Action Levels (as per the
requirement of the OSPAR guidelines, 2004); the lower level (Level 1) defines a concentration (i.e. a
guidance value) of a contaminant in sediment below which biological effects are not anticipated. The
upper level (Level 2) defines a contaminant concentration above which biological effects are
anticipated to occur. The more parameters exceeding the upper limit values for the corresponding
parameter the more likely the material will cause biological effects. The Upper Level values are set at
the lowest end of the known range of effective concentrations i.e. the lowest concentration known to
have adverse effects on marine organisms.

The Lower Level guidance values corresponds to contaminant concentrations below which the
sediment is not anticipated to have a biological impact on the environment. The Upper Level guidance
values are concentrates above which adverse effects are anticipated.
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®@Sampling Points
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Figure 6.6.9: Sediment sampling locations, February 2020 (Source: Aquafact, 2020; background
image from Bing Mapping c. 2013).

The results of the sediment sampling undertaken by Aquafact in February 2020 (Tables 6.9 & 6.10)
shows that the levels of arsenic detected in all the marine sampling locations exceed the Lower Level
(9 mg/kg), however the levels were below the Upper Action Level. Annex 7 of the Guidance Document
(Cronin et al., 2006) shows that the background arsenic levels in Irish Ports and Harbours is 38.90
mg/kg (95%ile). All of the marine sediment samples taken during this assessment had arsenic levels
below this background level, and the levels of arsenic detected in the sediments are not predicted to
have any significant impact on the marine fauna in the area.

The levels of zinc detected in S16 (195 mg/kg) are above the Lower Action Limits for zinc (160 mg/kg).
Accumulations of zinc in sediments above a concentration of 124 mg/kg can pose a hazard to sediment
living organisms (Canadian Council of Resource and Environmental Ministers, 1987). The levels of zinc
detected in this survey are above the 124 mg/kg. This is likely to have been a one-off result based on
some localised higher levels.

All other metals were less than the Lower Action levels and consequently no biological effects are
anticipated. Heavy metals are naturally present in nature and these chemicals are used by plants and
animals for growing/manufacture of cells and as neural transmitters. The toxicity of heavy metals is
dependent upon the form of the metal that is present in the water or the sediment i.e. metallic or
inorganic. The presence of suspended solids, both natural and anthropogenic, in the water body of
the River Shannon will have the effect of complexing some of the metal species and making them less
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available for invertebrate/fish species and consequently less toxic. The range and levels of heavy
metals detected in the sediment at the jetty were generally low or typical of background levels.

The sediment samples taken at locations S5 and S8 (See Figure 6.6.9) best reflect non-marine
environment samples. Table 6.9 and 6.10 below shows the range and location of metals detected at
the sampling locations. Please refer to Figure 6.4.5 for sampling locations (shown in brackets). Table
6.9 summarises the soil and sediment sampling results from each of the locations included in the
Aquafact (2020) survey.

Table 6.9: Range of Heavy Metals detected in sediment samples, February 2020 (Aquafact 2020)

Heavy Metal Minimum mg/kg Maximum mg/kg
Aluminium 1,800 (S8) 63,300 (S5)
Arsenic 9.9 (S27) 22.4 (S12)
Cadmium <0.1 (S30) 2.1 (519)
Lead 13.1(S21) 35.4 (S6)
Mercury 0.01 (S30) 0.1 (S8)
Nickel 9.0 (S30) 49.4 (S5)
Zinc 40.6 (S30) 195 (S16)
Copper 4.9 (S30) 37.5(S3)
Chromium 15.2 (S30) 57.1 (S5)
Total Organic Carbon 0.46 (S30) > 25 (S8)

Similarly, cadmium levels in S1, S2, S3, S4, S6, S7, S9, S10, S16, S19, S21, S23 and S26 exceeded the
Lower Action Level of 0.7 mg/kg but are below the Upper Action Levels. Cronin et al. (2006) reports
in Annex 7 that typical background levels of cadmium in Irish Ports and harbours is 0.97 mg/kg. The
Effects Range — Medium (ERM) for cadmium is 9.6 mg/kg. The sediment sampling and analysis carried
out by Aquafact (2020) had cadmium levels less than 9.6 mg/kg in the marine samples. Consequently,
no significant impacts of cadmium on the marine habitats appeared to be occurring in the estuary.

With the exception of S1, S19, S28 and S29, the levels of nickel detected in all of the marine samples
exceeded the Lower Action Level of 21 mg/kg. The highest level of nickel recorded during this survey
was 49.4 mg/kg in S5. Because nickel does not bioaccumulate in marine organisms, and based on the
information available, the impact of nickel on the habitats and species using the SAC and SPA is not
considered significant.
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Station | Arsenic | Cadmium | Chromium | Copper | Lead | Nickel | Zinc | Aluminium | Lithium | Mercury Tot:.ilf:mc
Units | mg/Kg | mg/Kg mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg | mg/Kg mg/Kg
S1 15.1 1.0 34.9 10.9 22.4 194 85.8 31600 25.4 0.07 1.28
S2 14.2 1.1 49.8 104 25.8 27.0 95.2 43100 35.7 0.07 1.82
S3 15.5 1.2 40.4 37.3 21.6 22.0 73.0 34000 29.2 0.05 1.35
S4 16.9 1.0 48.6 11.5 24.1 25.9 86.6 41500 34.8 0.04 1.69
S5 16.2 1.9 57.1 15.7 29.2 49.4 108.1 63300 415 0.09 8.20
S6 16.6 1.3 55.7 8.9 35.4 29.8 94.9 45500 37.9 0.05 2.28
S7 15.9 1.1 44.6 10.0 24.1 24.0 83.3 36100 29.4 0.02 1.62
S8 13.2 2.0 18.7 12.4 29.5 16.9 122 18100 16.1 0.10 >25.0
S9 17.3 1.1 39.8 104 16.6 21.4 62.9 33400 26.6 0.02 1.03
S10 15.0 0.9 50.8 10.6 29.3 27.1 86.4 43000 37.1 0.03 1.54
S12 22.4 1.2 47.1 10.2 24.6 23.9 75.3 38600 313 0.03 1.43
S13 16.3 1.4 48.4 10.9 22.7 26.2 81.4 39200 333 0.03 191
S15 18.4 1.4 40.3 8.2 18.9 21.0 64.9 32100 26.7 0.02 1.00




Table 6.10 Continued: Sediment sampling results, February 2020 (Aquafact, 2020)
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Station | Arsenic | Cadmium | Chromium | Copper | Lead | Nickel | Zinc | Aluminium | Lithium | Mercury TotzLir::mc
S16 21.5 1.7 52.8 11.1 25.7 27.2 195 42700 35.6 0.04 2.14
518 20.1 1.3 47.9 6.8 23.1 25.0 85.3 38300 32.3 0.04 2.00
519 18.0 2.1 38.4 8.6 15.9 20.1 60.9 31800 25.8 0.03 0.97
521 17.5 1.7 31.3 7.4 131 16.8 543 26100 22.0 0.02 0.91
523 18.2 1.9 41.4 9.7 17.7 21.9 68.8 32400 25.6 0.02 1.24
526 16.5 1.3 44.9 9.6 20.4 24 76.6 36800 28.8 0.03 1.54
527 9.9 0.6 36.0 9.6 171 19.6 65.7 27900 25.3 0.04 1.07
528 11.0 0.5 315 8.1 15.0 16.4 55.1 25400 23.6 0.03 0.89
529 12.6 0.5 33.2 85 16.9 17.4 60.9 26300 24.3 0.02 1.01
S30 16.3 <0.1 15.2 4.9 14.4 9.0 40.6 11800 12.2 0.01 0.46
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6.8.11 Marine Sediment Sampling, 2021

The following section describes the results of marine sediment sampling undertaken by Aquafact in
May 2021. The results from this study were used to inform the CSM and are summarised in the
sections below.

Stations were selected to provide representative coverage of the intertidal areas of the Shannon
Estuary both up and down tide and on both shorelines of the estuary where there was the potential
for contaminants to accumulate in the sediments (Figure 6.6.10). A greater frequency of sampling
locations were selected in the creeks and on the main estuary shorelines in closest proximity to the
AAL site and hence closest to areas of potential for pathway impacts.

Figure 6.6.10: Marine sediment sampling locations — Aquafact - 2021

The sampling locations shown in Figure 6.4.6 above correspond to the shorelines at the following eight
locations:

Shannon Golf Course, Ringmoylan Pier, Poulaweela Creek, Robertstown River, Foynes foreshore,
Carrowbane Pier, Rinealon Bay and a further site, more remote from the AAL plant near Foynes.

The locations are shown at the position of the uppermost point on each sampling transect close to
Mean High Water Springs (MHWS) in the Table 6.11 below:

Table 6.11: Marine sampling locations — Aquafact 2021

Location Identifier Coordinates
Shannon Golf Course 1 52.6873757 -8.9381621
Ringmoylan Pier 2 52.6604693 -8.9484469
Poulaweela Creek 3 52.6223086 -9.0476347
Robertstown River 4 52.6056273 -9.0749154
Foynes > 52.6157899 -9.0910371
Carrowbane Pier 6 52.5934516 -9.222985
Rinealon Bay 7 52.6220253 -9.1759664
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Location Identifier Coordinates
Shannon/Foynes 8 52.62658 -9.07107

Sampling was undertaken between the 5™ and 7" May 2021 for all sites with the exception of the
additional site near Foynes, which was sampled on the 25" May 2021. These dates corresponded with
spring tidal cycles to allow good access to sample the shorelines on foot with maximum exposure or
by Rigid Inflatable Boat (RIB) with safe water depth from which to sample.

Samples were taken from three sampling stations at each of the eight locations. The three sampling
stations corresponding to upper, middle and lower intertidal shoreline levels. The uppermost stations
were sampled close to the point of MHWS, while lower stations were taken at a point close to MLWS.
Mid shoreline locations were collected from a point that was considered to be halfway between the
two at the respective locations based on the spring tidal conditions that were prevalent at the time of
the sampling.

Samples were analysed for heavy and trace metals, Total Organic Content and particle size
distribution.

Typically for sediments two generally accepted criteria are used to assess the toxicological significance
of a given sediment metal concentration and all are based on total concentrations; namely the:

e Background Assessment Concentration (BAC)
e Effects Range Low (ERL)

BACs were developed within the Oslo and Paris Commission framework with scientific advice from the
International Council for the Exploration of the Sea. Mean metal concentrations in sediments
significantly below the BAC are said to be near background. ERLs were developed by the United States
Environmental Protection Agency (US-EPA) for assessing the ecological significance of marine
sediment concentrations. Concentrations below the ERL rarely cause adverse effects in marine
organisms. Table 6.12 shows the BACs and ERLs that are available for the following metals in marine
sediments.

Table 6.12: List of BACS and ERLs for metal concentrations in marine sediments above which
effects may be seen (mg/kg).

BAC ERL
Arsenic (As) 25 8.2
Cadmium (Cd) 0.31 1.2
Chromium (Cr) 81 81
Copper (Cu) 27 34
Mercury (Hg) 0.07 | 0.15
Nickel (Ni) 36 21
Lead (Pb) 38 47
Zinc (Zn) 122 150
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As discussed above, Cronin et al. (2006) produced guidelines for the assessment of dredged material
for disposal in Irish Waters. The Action Levels (Lower Action Level and Upper Action Level) have been
defined, with the lower defining a concentration (i.e., a guidance value) of a contaminant in sediment
below which biological effects are not anticipated, and the upper defining a contaminant
concentration above which biological effects are anticipated to occur.

Heavy metals in marine sediments

As with pollution of surface and marine waters, pollution by heavy metals of sediments can lead to
significant impacts on marine benthic communities through either direct toxic effects or changes in
ecosystem dynamics.

Estuarine sediments are dynamic environments where grain sizes, organic fractions and salinities are
particularly important in regulating concentrations of heavy metals and these may fluctuate daily.
Suspended solids and both natural and anthropogenic materials, in the water body of the River
Shannon will affect the formation of metal complexes, metal speciation and complexation and
metal/ligand interactions and hence bioavailability and toxicity. Once heavy metals are bound to
particles in the water column they tend to settle out in depositional areas of the estuary.

The free metal ion speciation? of heavy metals typically determines bioavailability and hence toxicity
to organisms. The data collected for the sediments samples during the May 2021 survey showed no
exceedances of any recognised marine sediment standard.

Overall, the range and concentrations of heavy metals detected in the marine sediments sampled
from the eight transects during May 2021 are generally low or typical of background levels. This
quantitative overview of determined sediment metal concentrations has indicated that the
manufacturing activities and controlled emissions from the plant appear to have little effect on
sediment heavy metal concentrations in the vicinity of the site.

The below is a summary overview for relevant heavy metal contaminants.
Cadmium

Cadmium is a non-essential metal and inherently toxic. Cadmium can adsorb to sediments and is often
associated with total organic carbon and the May 2021 data indicates a correlation between cadmium
concentration and both Total Organic Carbon (TOC) and the silt fraction of the sediment. The
concentrations determined in the sampled sediments in the vicinity of the plant are below any action
levels.

2 Metal ions form complexes with naturally occurring complexing agents or ligands released into the
environment. The metal complexes are thereby mobilised and transported in environmental and biological
systems. The impact of such metal complexes depends on the metal complex species that are kinetically and
thermodynamically stable in these homogeneous and heterogeneous systems. The distribution of metal
complex species in these complex systems can be calculated from available formation constant data.
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Cobalt

No reliable acute or chronic toxicity data for the marine sediment compartment for cobalt exist in
either the open literature or non-peer reviewed paper. Because of the apparent observed decreased
sensitivity of marine water-column dwelling organisms versus freshwater water-column dwelling
organisms, it has been decided by European Chemicals Agency (ECHA) to use the freshwater Predicted
No Effect Concentration, PNECsediment, freshwater @S @an environmentally conservative approach that would
be protective of the marine environment. The freshwater value for the ECso® for freshwater sediment
is 1703 mg/kg. The results of the samples collected in May 2021 are significantly below this value.
Cobalt appears poorly correlated to sediment size fraction or TOC but correlates well with total
aluminium concentration.

Copper

Cu?* is the most environmental relevant species of copper. It is recognised that free Cu®* ions are the
most active copper species and cause environmental effects, whereas total Cu concentrations in
aqueous media are not directly related to ecological effects. The ecotoxicity of copper is caused by
the soluble copper ions. For this reason, it is possible to read-across from ecotoxicity and
environmental fate studies conducted with all soluble copper compounds. Copper can exist naturally
in water as either dissolved (as Cu**) or complexed with organic matter or suspended particles,
however the May 2021 results showed a poor correlation with both. Copper can also be absorbed to
bottom sediments. The concentration of these forms of complexes is dependent upon several other
factors such as pH, salinity, hardness and alkalinity. The total concentrations of copper determined in
the sediments was low, so no significant impacts on marine sediment dwelling species are anticipated.

Lead

Much of the lead in the marine environment is absorbed onto sediment and suspended particles
thereby reducing its availability to marine organisms. Sediments form a sink for lead in the marine
environment. The data for lead from the May 2021 shows a trend in association with sediment and
organic material. The determined concentrations for lead are significantly lower than the effects level
(ERL: 47 mg/kg).

Mercury

Dissolved mercury has a strong affinity for organic matter and suspended solids and consequently it
will bind to these particles in the water column and may ultimately accumulate in sediments. The May
2021 sediment data show a highly variable association to both sediment fraction size TOC. Once in
the sediments, mercury can undergo methylation to produce methylmercury. The results were well
below the No Observed Effect Concentration (NOEC) mercury in marine sediment (930 mg/kg),
although one of the samples exceeded the BAC (0.07 mg/kg) at 0.11 mg/kg.

3 Half maximal effective concentration; the concentration of a toxicant which induces a response halfway
between the baseline and maximum after a specified exposure time.
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Nickel

Nickel toxicity can vary considerably among marine sediments particularly with different physico-
chemical characteristics. Consequently, bioavailability models have been developed to directly
compare sediment toxicity and to generate sediment threshold values, e.g., PNECsq4. In order to
understand nickel toxicity, it is important to estimate site-specific bioavailable nickel PNEC values. The
availability of sediment physico-chemistry data, such as acid volatile sulphide (AVS) content, allows
site-specific nickel PNEC values to be calculated and a more accurate site-specific risk characterisation
to be conducted. Five of the May 2021 sediment samples approached or just exceeded the ERL of 21
mg/kg for nickel. However, the ERL determination for nickel is below the OSPAR BAC of 36 mg/kg.
Therefore, respectively, nickel concentrations are only assessed against the BAC (36 mg/kg) and only
one sample exceeded this value at 44.9 mg/kg. This concentration, however, is still significantly lower
than the PNEC sediment value (for marine waters) of 109 mg/kg.

Chromium

In the hexavalent state chromium can occur in water with a low organic content. In its trivalent form
chromium will form insoluble compounds. The solubility of chromium Il in seawater varies with
salinity, and the main removal process is adsorption to suspended materials. Chromium IV in particular
is not adsorbed by sediments. May 2021 analysis determined total chromium but there was little
correlation between sediment and total chromium concentrations demonstrated. The concentrations
of metals determined in the marine sediments sampled are significantly lower than the recognised
sediment standards. No significant effects on habitats or species are predicted. Itis worth noting that
the ERL for chromium equals the BAC; and therefore, chromium concentrations should only be
assessed against the ERL.

Zinc

In an estuarine environment, zinc is absorbed to suspended materials in the water column. In low
salinity areas within an estuary absorbed zinc can be mobilised from particles by microbial degradation
of organic matter. In seawater, zinc is normally dissolved as either organic or inorganic complexes.
The May 2021 sample data indicated a positive correlation between zinc and both TOC and the fine
sediment fraction. The determined concentrations of total zinc in several sampled sediment locations
exceeded the Probable Effects Concentration (PEL) of 271 mg/kg, the BAC (122 mg/kg) and the ERL
(150 mg/kg). However, total zinc concentration is not necessarily a determinant of actual bioavailable
and hence toxicity of zinc.

From sampling done in May 2021, four samples from different locations had a total zinc sediment
concentration of 244, 268, 458 mg/kg and 634 mg/kg. These isolated sediment concentrations may
indicate that as zinc can accumulate in sediments that a risk to sediment dwelling organisms may exist
at these locations. It is recognised, however, that concentrations of zinc in sediment samples from
Irish inshore waters are typically <300 mg/kg with the majority <100 mg/kg (Nag and Cummins 2021),
a situation generally reflected in the May 2021 samples. The current Irish Action Level for zinc in
sediments to be dredged is >410 mg/kg. It is very likely that this May 2021 value is an isolated
occurrence, as concentrations throughout the remainder of the locations sampled are all below the
threshold Effects Range Low (ERL; 160 mg/kg).
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Aluminium

Aluminium is more stable in the solid than aqueous phase and in the marine environment tends to be
absorbed on the surrounding sediments. This acts as a sink for aluminium for biota but only a small
portion is bioavailable, which is turn is controlled by pH conditions with aluminium toxicity being
higher at lower pH’s. Aluminium is most toxic at pH 5.5 — 6 and least toxic around pH 7. The buffering
capacity of saline estuarine water ensures that aluminium remains in its original chemical form and
therefore no significant impacts on the designated areas in the wider hinterland of the AAL facility are
predicted from the levels recorded.

Soils

Soils contain natural background levels of heavy metals depending upon the parent rock. The Teagasc
2007 Soil Geochemical Atlas of Ireland states that the levels of aluminium in soil can range from 40,000
— 50,000 mg/kg. The results for the soil samples generally fall within the typical naturally occurring
range. Therefore, there is no likelihood that the levels of aluminium in the soil are significantly
impacting on the designated sites around AAL.

Soil sampling was undertaken along with marine sediment sampling in the programme undertaken by
Aquafact in 2020. The results of the metals in soil samples are shown in Table 6.10. Station S5, which
is located east of the Plant Area had the highest levels of aluminium detected (63,300 mg/kg). This
level is above the expected background levels (40,000 — 45,000 mg/kg) in soil in this part of Ireland.
S5 is close to the Poulaweala Creek which forms part of the Lower River Shannon SAC. The aluminium
levels detected in S3 (closest to the Plant Area) were 34,000 mg/kg and S4 (located in Poulaweala
Creek between S3 and S5) had aluminium levels of 41,400 mg/kg. Given that levels seen in S3 and S4,
which are closest to the activity and are within expected background levels, the level seen at S5 is
likely to be a once off at that particular sampling location. The total organic content at S5 (8.20 mg/kg)
will help to retain the aluminium in the soil.

The reported natural background levels for cadmium is >1mg/kg for the north Clare/southwest
Limerick regions (Teagasc, 2007). The highest levels of cadmium detected in the soil around AAL was
2.0 mg/kg (S8). These levels are similar the background levels and are not predicted to have any
significant effects on the habitats or species present within the designated sites in the Zol.

Typical background levels for nickel reported (Teagasc, 2007) for the Limerick area are 30-37.5 mg/kg.
The highest level detected around the AAL site was 49.4 mg/kg (S5). S5, which is located on the
opposite side of Poulaweala Creek to the plant, had high levels of organic matter and therefore it is
likely that nickel present will bind to the organic material and not be available for dispersion via water.
Consequently, no significant effects on the receiving environment are predicted.

Teagasc (2007) reports that the background levels of zinc in the Limerick area is between 80-120
mg/kg. The highest levels detected in the soil around AAL were 108.1 mg/kg (S5). The levels detected
are probably due to a natural variation in the geology and soils in the area and these levels would not
have a significant impact on the designated sites.

Teagasc (2007) reports that the background levels for lead in soil in the Limerick area is between 501-
800 mg/kg. The levels of lead detected in the soil samples for this survey are within this range. No
significant impacts are predicted for the receiving environment.
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Typical background copper levels in soil as reported by Teagasc (2007) in uncontaminated soils is
between 6 and 60 mg/kg. The levels detected in this survey are within those levels no significant
impacts of copper are predicted for the designated sites and their conservation objectives.

Background chromium levels in the soil along the Shannon Estuary are reported by Teagasc (2007) to
be in the range of 30-40 mg/kg. The levels detected within this survey are slightly above these levels
but not elevated enough to be of concern. No significant impacts are predicted for the receiving
environment.

In conclusion, the levels of heavy metals detected in the marine sediment and the soil samples taken
around the site in recent sampling programmes are generally typical background levels for marine
sediments and soils around this the Limerick/Shannon area. With the exception of aluminium at one
location in 2020 (S5, as discussed above), the levels of heavy metal in the sediment samples are
representative of background levels and no significant effects are predicted on the designated Natura
2000 sites and their conservation objectives within the Zol.

There is no evidence that heavy metals concentrations are elevated in the marine sediments, and
consequently no evidence that toxic impacts would occur to the marine benthic biota as a result of
the existing and proposed development. The CSM has concluded that there is no emission pathway
associated with the AAL facility producing a negative impact on the designated prey species of
intertidal feeding birds and other higher fauna in the designated estuarine Natura 2000 sites. This
also supports the conclusion that with the application of appropriate mitigation that there is no risk
of significant adverse impacts upon the hydrologically connected designated sites as a result of the
proposed development.
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6.9 Groundwater and Geology

6.9.1 Introduction

Prior to the construction of the plant in 1978, the area was a greenfield site. Two limestone outcrops
with elevations of 28.7 metres AOD and 19 m AOD dominated the northeast section of the island,
which is now the location of the Plant Area. A northeast-southwest trending valley, dipping towards
the southwest separated this area. It is considered that this area would have been largely
undeveloped or utilised for any purpose at this time.

The detailed assessment of Soils, Lands & Geology is presented in Chapter 8 and the assessment of
Hydrology and Hydrogeology is presented in Chapter 10 of the accompanying EIAR. Potential impacts
on groundwater arising from the proposed development could potentially impact upon the estuarine
Natura 2000 sites under consideration.

Regional Geology

Aughinish Island is underlain by Lower Carboniferous carbonates of the Limerick Limestone Formation
and Rathkeale Formations. Itis situated on the eastern margin of the Upper Carboniferous Clare Basin,
sits on the western limb of the Shannon Anticline, which plunges gently WSW along the estuary (Clark
et al., 1981).

The wider Study Area comprises several Carboniferous formations including the Clare Shale,
Parsonage & Corgrig Lodge, Shanagolden, Durnish, Rathkeale and Waulsortian Limestone Formations
(GSI, 2021).

Local Geology

During the earlier part of the construction of the plant in 1979 to 1980, the plant area was re-
contoured by the removal of the two dominant limestone outcrops located at the centre of the
proposed Plant Area. Approximately 8m of the resulting limestone crushed rock fill was placed in the
northeast-southwest trending valley running through the centre of the site to create level surfaces for
the plant structures.

Limestone Bedrock

The plant area is underlain by Lower Carboniferous carbonates of the Limerick Limestone Formation
which comprises medium bedded to massive, fine to coarsely crystalline, blue-grey Waulsortian
Limestone. There are several major faults trending northeast-southwest across the Plant Area.

Waulsortian Formation (medium bedded to massive, fine to coarsely crystalline, blue grey) limestones
occur on the eastern side of the BRDA with Rathkeale Formation (impure muddy) limestones and
(shaley) mudstones on the western side (GSI, 2021). Beneath the permitted Borrow Pit site and
proposed Borrow Pit Extension site is Waulsortian Formation limestones.

Site investigations and groundwater studies in 1983, after the commissioning of the plant, found
elevated pH and soda concentrations in springs along the eastern coastline and in valley to the western
and southern limits of the plant area.
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6.9.2 Groundwater

The application site is underlain by two separate aquifer units, one is a Locally Important Bedrock
Aquifer (Rathkeale Formation) and the other is a Regionally Important Karstified Bedrock Aquifer
(Waulsortian Formation), see Figure 6.7.1.

The majority of the BRDA site is underlain by the locally important bedrock aquifer, while the SCDC,
existing Borrow Pit site and the Borrow Pit Extension site sit within the regionally important karstified
bedrock aquifer unit. No shallow gravel aquifers have been identified beneath the Application Site.
The wider Study Area is divided broadly into the Locally Important Bedrock Aquifer on the Western
side and the Regionally Important Karstified Bedrock Aquifer on the eastern side. A third aquifer type
(a Poor Aquifer with bedrock which is generally unproductive) is found further west within the Study
Area beneath Foynes town, see Figure 6.7.1.

The Regionally Important Karstified Bedrock Aquifer underlying the east side of the Aughinish site is
an important water resource for County Limerick, as a consequence of enhanced secondary
permeability from faulting and fracturing and enhanced primary permeability from dolomitization.
The interpretation of the hydrogeological conceptual model presented by Golder 2015 identified that
the groundwater present beneath Aughinish Island comprises a freshwater lens isolated laterally from
the mainland by being laterally hydraulically isolated by the Poulaweala Creek and the Robertstown
River and the underlying saline groundwater (see Chapter 10 of the EIAR).

The Waulsortian Limestone bedrock has a very low primary permeability. As a consequence, flow of
groundwater is dominated by the location of karstified fracture zones and valley infill. The depth at
which groundwater is encountered across this unit is typically within 1.5 m to 10 m of ground level
which implies that the fracture zones start from a relatively shallow depth, and that, in the centre of
the unit, groundwater flows preferentially through the limestone rock fill used to level the valleys
during the initial construction phase of the overall Aughinish Site.
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1 Legend

Site Rkc - Regionally Important Aquifer LI - Locally Important Aquifer -
- Karstified (conduit) Bedrock which is Moderately

2 km offset from Site
Lk - Locally Important Aquifer - Productive only in Local Zones

—— Bedrock Aquifer Faults - Karstified Pu - Poor Aquifer - Bedrock which
is Generally Unproductive

Figure 6.7.1: Bedrock Aquifer Classification (Source: Golder, 2021)

Groundwater vulnerability (see Figure 6.7.2) under most of the Plant Area is extreme with rock close
to the surface or karst being present at the boundaries of the Poularone Creek and the River Shannon
and to the south of the plant area.

Under the BRDA the groundwater vulnerability is classified between low and extreme, with rock at or
near surface or karst, depending on the bedrock geology and presence of either glacial drift or alluvial
deposits. Under the existing and proposed Borrow Pit Extension sites the groundwater vulnerability
is classified as Extreme with ‘rock at or near surface or karst’.

Groundwater flow in the plant area is radial from approximately the centre of the plant area and
discharges via springs (Estuarine Streams) to the Shannon Estuary and Poularone Creek.

Groundwater flow to the west and south of the BRDA is likely to be towards Robertstown River,
through flow and run-off from estuarine deposits. Surface water flow outside the north and west
perimeters of the BRDA is discharged to the estuary via the OPW channel which discharges at low tide
to maintain a consistently low level beneath the BRDA. The groundwater flow in the underlying
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bedrock in the southeast corner of the BRDA is towards the topographically lower areas of Poulaweala
Creek and other low marsh areas adjacent to the Robertstown River.

Historical ground mapping for the Borrow Pit Extension site indicates that a groundwater divide may
be present in the site area. The groundwater aquifer beneath the majority of the BRDA site is a locally
important aquifer while the eastern sector of the BRDA, the SCDC and the Borrow Pit Extension areas
overlie a regionally important groundwater aquifer. However, within the application site the
groundwater aquifers are largely subject to saline intrusion and do not have a significant resource
potential for the wider area.

Sediments under the footprint of the BRDA are classified as being bedrock outcrop and subcrop with
a potential recharge coefficient of 7.5 - 20%, while the recharge coefficient beneath the borrow pit
site is 85% reflecting the shallow bedrock. The ability of the bedrock aquifers to accept all available
groundwater recharge is variable; it is considered to be low (maximum 200 mm/yr) beneath the
majority of the BRDA site, and moderate beneath the Borrow Pit sites (maximum 494 mm/yr).
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— Site Boundary Extreme

| - J2km offsetfrom Site High

National Groundwater Vulnerability Ireland Moderate

- Rock at or near Surface or

Figure 6.7.2: Groundwater Vulnerability at Aughinish Island (Source: Golders, 2021).
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6.9.2.1 Groundwater Monitoring Locations

At the BRDA groundwater is monitored at a series of Observation Wells (OWs). There are 34 OWs
currently monitored: In 1997, OW3, OW4, OW5 and OW6 were capped as part of an extension of the
original BRDA. OW7, OW8, OW16, OW17, OW18, OW19 and OW23 were decommissioned during
2010 as part of the Phase 2 BRDA extension. Groundwater flow beneath the plant area discharges
from the island via discrete estuarine streams (ESs). These estuarine streams or ESs are monitored in
accordance with IE licence requirements by AAL. The monitoring wells in the plant area are known as
plant observation wells (POW). Groundwater is monitored at 33 POWSs. The location of the POWs
and OWs at the facility are shown in Figure 6.7.3.

6.9.2.2 Review of Groundwater Monitoring Data

An overview of the trends in average annual pH, conductivity, soda fluoride, chloride, and sulphate of
the OW around the BRDA perimeter is presented here, summarised from Chapter 10 of the EIAR.

Since 2010, annual average pH has been within the range of 6.6 to 8.2 for the OWs, with slight
fluctuations within the range.

In terms of annual average electrical conductivity values there are three broad categories of wells for
the Phase 1 BRDA section, dependent on the level of saline influence:

® Those with strong saline influence (OW9, OW10, OW11, OW12, OW21) have average
conductivity values over the 1,875 uS/cm threshold; values between 12,068 uS/cm and
31,425 uS/cm

e Those influenced by brackish water (OW1, OW2, OW20, OW22), also with average
conductivity values over the 1,875 uS/cm threshold; values generally between 1,465 and
5,218 uS/cm

e Those with minimal saline influence, located on the eastern and most inland perimeter of
the BRDA (OW13, OW14, OW15) with average conductivity values under the 1,875 puS/cm
threshold; values between 473 uS/cm and 762 uS/cm

For the OWs around the Phase 2 BRDA perimeter, a similar trend is seen:

e wells influenced by saline intrusion have a very high electrical conductivity (OW24, OW25,
0OW26, OW27, OW28, OW29, OW30, OW31, OW32, OW33, OW35, OW36, and OW43 all
have high conductivity ranges between 1,906.75 uS/cm and 38,150 puS/cm between 2011
and 2020),

e while wells on the south and eastern side of the Phase 2 BRDA are less impacted by saline
intrusion to varying degrees based on proximity to the transitional waterbodies (OW34,
OwW37, 0W38, 0W39, 0W40, 0W41, OW42, OW44, OWA45 have conductivity values below
5,000 uS/cm).

7 wells around the Phase 1 BRDA (OW1, OW2, OW13, OW14, OW15, OW20 and OW22) show annual
average concentrations of soda generally between 0 g/l and 1.1 g/l. These wells are generally to the
east and north-northeast of the BRDA and ponds and consist of both overburden and bedrock wells.
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Five wells (OW9, OW10, OW11, OW12 and OW21) show slightly elevated soda levels (between 2.7 g/l
and 8.4 g/l), with greater fluctuations, and are found along the north and west of the Phase 1 BRDA.
These wells are both overburden and bedrock and are more coastally located compared to the other
7 wells and thus, subject to saline intrusion which is likely causing interference in the readings.

Around the Phase 2 BRDA perimeter, 11 wells have a relatively level soda concentrations of below 0.7
g/l and 11 wells have higher soda values with more variability in results. These wells with soda
concentration level fluctuations are found on the western side of the Phase 2 BRDA, near to the
Robertstown River, and include both bedrock and overburden wells. With the exception of OW32,
these wells had annual average soda values between 0.72 g/l and 5.21 g/l. OW32, a bedrock well, had
historically elevated levels of soda in 2016 with an average of 10.6 g/| but has shown steady decline
in soda since then and had an annual average of 3.3 g/l soda for 2020.

In 2020, average annual soda levels were below 8 g/l for all OWs.

Annual average fluoride concentrations have fluctuated around the 1.0 mg/I IGV threshold value of
set by the EPA. In 2020, only two annual averages were above the threshold: OW26 with an average
of 1.04 mg/| fluoride and OW20 at 1.29 mg/I.

Chloride annual average values are very similar in trend to electrical conductivity trends which is
expected given the strong saline influence in some wells. The three Phase 1 wells furthest removed
from saline intrusion (OW13, OW14 and OW15) have averages between 17 and 137 mg/I chloride
between 2008 and 2020, while OW32 is has the highest historical chloride concentration at 12,000
mg/| chloride in 2016, and OW10, OW11, OW12 and OW?21 had levels above 8,000 mg/I. In 2020, all
OW levels are below 8,000 mg/I chloride.

Wells which are more strongly influenced by saline intrusions show stronger elevations in sulphate.
Annual average concentrations have ranged from just over 2,500 mg/| down to 0 mg/| sulphate, while
the average concentrations in 2020 for most wells were below 1,000 mg/I. OW25 was just above 1,000
mg/| sulphate while OW32 and OW33 were around 2,000 mg/| sulphate.

From the April 2021 monitoring cycle at the BRDA sites, most OWs had results for heavy metals within
the ground water threshold levels. However, there were exceedance of heavy metal threshold values
at the following OWS:

e Arsenic: OW9, OW10, OW21, OW24, OW27, OW29
e Cadmium: OW10, OW14
e |ron: OW9, OW10, OW24, OW25, OW27, OW28, OW29, OW31, OW33

e Magnesium: OW9, OW10, OW11, OW12, OW21, OW24, OW25, OW26, OW27, OW28,
OW29, OW31, OW32, OW33, OW35, OW36

e Nickel: OW10, OW24

e Zinc: OW2, OW10, OW14, OW24, OW35, OW36
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At observation wells around the borrow pit, pH is below the 9.5 threshold value (between 7.2 and
8.5), while chloride, fluoride, sulphate and soda concentration values are within the groundwater
threshold values. Electrical conductivity is below the threshold value at all sites, except MW2,
however, this site is considered to be strongly impacted by saline intrusion form the nearby
Poulaweala Creek.

From the April 2021 monitoring cycle of the borrow pit sites, most OWs had results for heavy metals
within the ground water threshold levels. However, there was exceedance of heavy metal threshold
values at the following OWS:

® Arsenic: MW4
e Magnesium: MW2, OW13

e Mercury: MW1, MW2, MW3, MW4, BH1 - It is considered likely that the slightly elevated
mercury in these wells is naturally occurring.

® Zinc: MW2, BH1, SPW3, SPW4, OW13

e Aluminium was elevated against the groundwater threshold value of 150 pg/l at BH2 (2,009
pg/l) and OW13 (553 pg/l). Subsequent monitoring at OW13 resulted in a below limit of
detection reading of <80 pg/I Al, while the increased alumnium at BH2 is unlikely to be
related to the BRDA as it is across a groundwater divide.

Analysis of the monitoring data from MW?2 can be excluded due to saline intrusion influence. The
other exceedances occur in isolation to other parameters i.e. just a single metal exceeding a
threshold value in a round of readings (usually zinc or arsenic and sometimes mercury) and then
are not present for future rounds and hence are considered to be natural.

A detailed assessment of the risks to groundwater arising from the operational and post-closure
phases of the proposed development has been carried out. The existing controls mean that the
predicted effect on groundwater, in the absence of additional mitigation would be slight adverse.
With the implementation of the mitigation measures presented in the EIAR (and CEMP) the
predicted residual impacts on groundwater are assessed as negligible non-significant/slight in
nature.
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Figure 6.7.3 Groundwater Observation Wells around perimeter of the BRDA (Golder 2021;
background image from Bing Mapping c. 2013).
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6.10 Noise and Vibration

The proposed development was subject to a dedicated Noise and Vibration Assessment (see Chapter
12 of the EIAR). Noise and vibration associated with the proposed development have the potential to
disturb faunal qualifying/special conservation interests of the Natura 2000 sites under consideration.

6.10.1 Introduction

As part of AAL’'s operating licence (ref. Industrial Emissions Licence Reg No. P0035-07) the site is
required to carry out annual noise monitoring with the results submitted to the EPA each year.

Measurements are conducted at five (5) nearby noise sensitive locations (NSL’s) as defined in AAL’s
operating licence (ref. Industrial Emissions Licence Reg No. PO035-07; Figure 6.8.1) and described
below.

e NSL 1is located approximately 600m southeast of the facility adjacent to Poulaweela Creek.

e NSL2islocated approximately 1,200m to the southeast of the facility in the vicinity of a residential
dwelling.

e NSL3is located approximately 3km to the south of the facility in the townland of Oola.

e NSL4is located approximately 2.6km to the southwest. Located at the eastern end of Foynes Port.

o NSL5S is located 1.9km directly south of the facility in the vicinity of a residential building at a
crossroads.

Noise measurements are conducted at each location for daytime, evening and night-time periods®.
AAL is required, under condition 4.5 and 6.16 of the IEL to conduct annual noise monitoring at the
site boundary and off-site noise sensitive locations. The noise limits at the noise sensitive locations
are:

e Daytime: 55 dB(A) Leq
e Evening time: 50 dB(A) Leq
e Night-time: 45 dB(A) Leq.

The location of the noise monitoring locations is shown in Figure 6.8.1. A comprehensive review of
the potential impacts of noise and vibration associated with the proposed development, in particular
with activities associated with the operation of the extended borrow pit is described in detail by AWN
in Chapter 12 of the accompanying EIAR. Noise and vibration was also fully assessed in relation to the
planning application for the permitted borrow pit development (17/714; ABP 301011-18). The results
presented in the AERs from recent years confirm that AAL is compliant with the limits set in its licence
in relation to noise and vibration.

4 Note that NSL1 is an amenity area not a dwelling. As a result it is only considered sensitive during
daytime and evening time periods and is not surveyed at night.
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6.10.2 Operational Phase Site Activity

During the operational phase of the proposed development, the potential sources of noise and
vibration are primarily those associated with the Borrow Pit extraction and internal site vehicle
movements to the BRDA area where the phasing will see the height of the existing BRDA increase from
Stage 10 to Stage 16. Activity within the Borrow Pit will include occasional blasting to remove rock,
on site breaking and crushing of the rock and excavator, loading shovel and dump truck movements
to stockpile the materials.

On the BRDA there will be several excavators in operation in addition to a low ground pressure
bulldozer, amphirol equipment and compactors for mud farming. Note that the proposed
development will not generate additional vehicle movements on site and the development is
continued operation of the BRDA up to Stage 16, construction and operation of the Salt Cake Cell and
extending the borrow pit footprint. The same activity currently permitted within the borrow pit and
BRDA will continue to operate within the proposed development.

During the operational phase of the proposed development, the potential noise and vibration
impacts relate to the following:

e General Operational Phase Site Activity, and;
e Blasting.

During the operation of the BRDA the existing machinery will continue to be used. However, the
phasing of the BRDA raise over time will result in the elevation of this machinery increasing above
ground as each stage is completed. Note that the SCDC that is part of the development will be raised
to its final height in one single phase and is not incrementally raised like the BRDA. For the purposes
of this assessment the following stages of the BRDA development have been assessed,

e Current

e Phase 1 at Stage 10; Phase 2 at Stage 4

e Phase 1 at Stage 12; Phase 2 at Stage 8

e Phase 1 at Stage 14; Phase 2 at Stage 12

e All at Stage 16 including the restoration activity

To assess the noise impact of the proposed development a 3D noise model of the developments has
been developed. Briiel & Kjeer Type 7810 Predictor is a proprietary noise calculation package for
computing noise levels in the vicinity of noise sources. Predictor predicts noise levels in different ways
depending on the selected prediction standard. The resultant noise level is generally calculated taking
into account a range of factors affecting the propagation of sound, including:

e the magnitude of the noise source in terms of sound power;
e the distance between the source and receiver;
e the presence of obstacles such as screens or barriers in the propagation path;
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e the presence of reflecting surfaces;

e the hardness of the ground between the source and receiver;

e attenuation due to atmospheric absorption, and;

e meteorological effects such as wind gradient, temperature gradient and humidity (these have
significant impact at distances greater than approximately 400m).

Prediction calculations have been performed using Predictor in accordance with ISO 9613 (1996):
Acoustics — Attenuation of sound outdoors — Part 2: General method of calculation.

For the purposes of the assessment the following activity has been included in the noise model. All
source levels are taken from BS5228 — 2009+A1(2014): Code of practice for noise and vibration control
on construction and open sites Part 1 — Noise.

Borrow Pit

e Tracked Crusher;

e Wheeled Loader;

e Dump Truck;

e Excavator Mounted Breaker, and;
e Excavator.

e Loading shovel

e 9 no. excavators — 5 assumed to operate concurrently;

e no. Tractors — 5 assumed to operate concurrently;

e 2 no. Amphirol vehicles — both assumed to operate concurrently;
e 1 no. bulldozer, and;

e 1 no. 40t Moxy Dump Truck.

The noise level generated by each plant item has been taken from manufacturers datasheets or where
not available from BS5228-1. Table 6.13 details the sound power level associated with each item of
plant. Activity within the BRDA and Borrow Pit only occurs during daylight hours and based on activity
logs provided by AAL an on-time of 66% has been applied, i.e. equipment is assumed to be in operation
for 66% of the time.
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Table 6.13 Sound Power Level of Each Plant Item

Plant Item Sound Power Level, dB Lya)

Amphiroll 111

Excavator 98 - 102
Tractor 108
Moxy 107
Excavator Mounted Breaker 118
Wheeled Loader 107
Crusher 110
Dump Truck Dumping Stone in Borrow Pit 108

The noise level at the nearest sensitive locations has been predicted for each of the five stages of
BRDA construction as described earlier. For the purpose of the noise assessment it is assumed that
works are occurring either within the Phase 1 area or the Phase 2 area plus the extended borrow pit.
The assessment shows that the calculated noise level at all locations for all scenarios considered is
below the daytime criterion of 55 dB La.,1. Furthermore, the proposed BRDA raise to higher elevations
will result in a reduction in noise level at some locations as a result of additional screening offered by
the BRDA stage raise embankments.

It is predicted that emission from the general operation of the proposed development will not change
the existing soundscape and no significant noise impact is expected. Furthermore, it should be noted
that the use of the Borrow Pit site to source crushed stone for use by site operations has the beneficial
effect of removing truck movements from the local road network where previously crushed stone was
imported from off-site quarries.

Blasting will be required within the Borrow Pit, up to 7 blasts will be required per year. To assess the
likely air overpressure from a blast the following inputs were modelled,

e 35kg charge mass;

e Flat ground topography to assess a worst-case scenario;

e No screening due to environmental berm proposed, and;

e Blast at the south eastern corner of the extended borrow pit site and at grade.

Established scaling methods allow the pressure levels from a blast to be calculated from the
relationship between the charge mass, distance and blast vibration levels.
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Table 6.14 presents the calculated air overpressure level for a range of distances from the blast.

Distance from the Blast, m Air Overpressure, dB (Lin)
150 106
400 96
900 88
1300 84
1750 81

To put the values in Table 6.14 into context air overpressure of the order of 120dB (Lin) is equivalent
to the pressure felt from a 20mph wind. The effects due to air overpressure values presented in Table
6.14 as a result of blasting required at the proposed development are orders of magnitude less than
this. Similarly, in relation to vibration from blasting, using the same inputs as described above for the
air overpressure assessment Golder have calculated the expected vibration levels from blasting. Figure
6.8.2 presents the predicted vibration contours due to Borrow Pit blasting.

Vibration levels during blasting are predicted to be less than 1mm/s at the nearest sensitive locations.

With regards to airborne noise from blasting there is no agreed methodology for predicting the
maximum instantaneous noise level that will be heard as a result of a blast. However, it is well
established that sound pressure decays at a rate of 6dB per doubling of distance. Table 6.15 describes
the attenuation of sound at a variety of distances from the blast site without considering any
attenuation due to the borrow pit walls or soft ground cover between the borrow pit and receiver.

Table 6.15 Calculated Attenuation of Blast Noise over Distance

Distance from the Blast, m Reduction in Noise, dB
100 40
250 48
500 54
750 58
1000 60
2000 66
4000 72
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Blasts would be expected to be audible in terms of an instantaneous loud noise, however, once
attenuation due to distance is considered the sound pressure level of the blast would not be so high
as to constitute a significant impact.
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Figure 6.8.1 Noise Monitoring locations (after AWN, Chapter 12 of the EIAR).
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Figure 6.8.2 Calculated Vibration Levels from Blasting at Distance (after Golder 2021).
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6.10.3 Impact of Noise & Vibration on Biodiversity

The main sources of noise generated at the site is traffic noise, industrial noise and noise from shipping
operations. The Shannon Estuary and Shannon Airport also contribute to background noise in the
area. Noise as a singular disturbance factor for fauna species in the vicinity of the licensed facility is
difficult to assess, as noise is very rarely the only cause of disturbance for wildlife. Noise associated
with on-site traffic and employees entering and leaving the site is also accompanied by vibration
disturbance.

A 3dB increase in background noise levels means a doubling in sound energy and about a 23% increase
in loudness. A 10dB increase in background noise levels would equate to a doubling of noise.

The River Shannon & River Fergus Estuaries SPA is designated for the protection of bird species, mostly
overwintering waterbirds. The range of hearing of birds is largely in the bandwidth up to 10 Hz.
Outside this range, sensitivity is considerably lower (Dooling et al. 2000). Much of the research on the
impacts of anthropogenic noise on bird focuses on road traffic noise, with the finding that song
frequency shifts under noisy conditions (e.g. Patricelli & Blickley, 2006).

The site has been in operation for over 30 years and has developed and expanded over this period.
Birds and mammals become accustomed (habituate) to noise and vibration and as the recent bird and
bat surveys carried out at the site demonstrate, they continue to use the site. The operation of the
proposed borrow pit extension will generate sources of noise and vibration from site machinery,
vehicular movements, rock crushing and blasting. It is anticipated that up to 7 blasts per year will
occur at the site. Blasting technology is controlled to reduce the air over pressure values and
vibrations. To achieve the expected production, up to 7 blasts will be required per year. In order to
control vibration, the best practical approach is to implement a scheme to reduce vibration levels at
the source and monitor vibration at receivers.

The EIAR for the permitted borrow pit (17/714; ABP 301011-18) provided an assessment of the effect
of blasting within the footprint of the proposed Borrow Pit and was found to pose minimal risk to the
stability of the adjacent BRDA. Chapter 12 of the EIAR accompanying the application for the proposed
development provides a detailed assessment of the predicted noise and vibration associated with
blasting and other activities at the site.

As part of the recent Industrial Emissions Licensing review for Aughinish Alumina Ltd. (Reg. No.: P0O035-
07) a Marine Mammal Risk Assessment was requested by the Environmental Protection Agency (EPA)
with a letter (dated 6th May 2020), stating:

‘In view of the proximity of the activity to the Lower River Shannon SAC (Site Code 002165) and the
potential for impact on the Shannon Estuary’s Bottlenose Dolphin population, particularly due to noise
and vibration as a result of blasting at the borrow pit, please submit a marine mammal risk assessment
(MMRA), completed by a suitably qualified marine ecologist, evaluating the risk to marine mammals
from the proposed activities.

The risk assessment should be completed in accordance with the approach outlined in Guidance to
Manage Risk to Marine Mammals from Man-made Sound Sources in Irish Waters published in January
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2014 by the Department of Heritage, Culture and the Gaeltacht (available at
https://www.npws.ie/marine/best-practice-guidelines). The MMRA shall clearly outline any additional
mitigation measures required to protect marine mammals, as necessary.’

Ecology Ireland assisted by marine mammal specialist Dr. Daphne Roycroft prepared a MMRA (see
Appendix 6.4 to Chapter 6 of the EIAR). This report concluded that given the terrestrial location of the
borrow pit site and the fact that all blasting activities will take place on land and not in the underwater
environment, that this project was not considered to pose any risk of death, injury or disturbance to
any marine mammal individuals. Dr. Roycroft confirmed that the same conclusion applies to the
proposed borrow pit extension (Daphne Roycroft pers comm.).

The only other faunal qualifying interest of the Lower River Shannon SAC with any potential to occur
or proximate to the proposed application site is Otter. Otter sightings or signs have tended to be
restricted to the coastal areas of Aughinish Island. The trail camera locations where Otters were
recorded as part of the current study (see Chapter 6 of the EIAR) confirmed the coastal nature of the
species on Aughinish Island. Itis unlikely that Otters occur within or closely adjacent to the application
site with any regularity. The activity at the proposed borrow pit extension will be largely restricted to
daylight hours when Otters are much less likely to be present in the area. This further minimises the
risk that any Otters would be disturbed or displaced through the operation of machinery and
personnel in the area. There are no signs that the areas within or adjacent to the proposed borrow pit
extension area are of importance for Otters and it is not expected that the proposed development will
have any significant impact upon Otters in the wider area.

The River Shannon & River Fergus Estuaries SPA is designated for the protection of highly mobile bird
species (e.g. e.g. wintering Golden Plover, Lapwing, Curlew and Breeding Cormorant). Given the
habitat characteristics and location within the active plant, the proposed development does not and
is unlikely to attract any significant numbers of foraging wintering bird species into the application site
during the active life of the facility. The limiting of the blasting events to outside of the wintering
period will effectively minimise the potential disturbance of the SCI species.

There is no suitable habitat for breeding Cormorant within the proposed development boundary. Due
to the overall low level of wintering bird activity recorded within or adjacent to the terrestrial areas
within the application site (during this and previous studies at the same site), the availability of more
expansive and suitable habitat locally (e.g. intertidal mudflats of Shannon Estuary, Fergus Estuaries
etc.) the proposed development site is considered of negligible importance to SPA qualifying species
overall, and as such there is no potential for adverse impacts related to noise and vibration on the
faunal species of the nearby designated sites as a result of loss of habitats at the proposed application
site.

The proposed working hours for the operation of the borrow pit is between 08:00 and 18:00 hours on
Monday to Friday (see Chapter 3, EIAR, Description of Project). No operations will take place on site
on Sundays and Public Holidays. Blasting and rock crushing has previously occurred with in this general
location at Aughinish Island and there has been no change noted in the usage of the nearby parts of
the SPA by any of the qualifying avian interests.
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The low level of blasting, occurring over the April to September summer period is unlikely to have
significant adverse impact on bird species of nearby designated sites overall. Extraction works will
take place during the hours of daylight, minimising disturbances to roosting birds and mammals and
birds active in the nocturnal/crepuscular period. Furthermore, species are likely to be already
somewhat tolerant of ongoing noise from the overall AAL industrial facility and an overall suburban
anthropogenic-influenced environment heading towards Foynes and Shannon-Foynes Port. For these
reasons, there is no predicted significant impacts on key faunal species as a result of noise and
vibration from blasting or extraction operations associated with the proposed development.

The proposed development will see little change in the scale or type of activity within the application
site. The borrow pit is proposed to be extended but will operate in line with the commitments
provided for the permitted borrow pit. Therefore, there will be no blasting in the winter months
(October through March) and the number of blasts during the summer period will be limited to seven
annually.

There will be some additional human activity/vehicular noise associated with the operation of the
borrow pit which will lead to a slight increase in human activity/vehicular noise levels in the vicinity of
the application site. However, the BRDA is already a highly industrialised area with regular human
disturbance, and any wildlife species occurring in the vicinity of the BRDA, Borrow Pit and Soil Storage
area are likely to be tolerant to or accustomed to anthropogenic disturbance.

Noise and vibration levels associated with operational plant and equipment are expected to be well
within the adopted criteria values at the nearest sensitive properties taking into account the site
layout, location of proposed plant areas and distances to nearest residences. It is not anticipated that
the frequency of blasting will have a signific