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[1] Introduction

[1.1] Project Background

Kilkenny County Council (KCC) has, through partnership with the Office of Public Works (OPW) and
Carlow County Council (CCC), taken the lead in procuring the Graiguenamanagh-Tinnahinch Flood
Relief Scheme (GTFRS) (hereafter referred to as the ‘Proposed Scheme’). Ayesa has been
commissioned to undertake the preliminary design for the GTFRS and to ensure that it is technically,
socially, environmentally, and economically viable. The proposed scheme involves the construction
of raised defences within the urban area of Graiguenamanagh, along the banks of both the River
Duiske and River Barrow, as well as the development of a flood storage area upstream on the River
Duiske. The project description and proposed works are outlined in Section 1.3.

The location of the site of the proposed scheme is provided in Figure 1-1.

&5

Figure 1-1: Location of the flood relief scheme works, Graiguenamanagh, Co. Kilkenny & Tinnahinch, Co. Carlow.

[1.2] Project Setting

The towns of Graiguenamanagh and Tinnahinch are separated by the River Barrow, which serves
as the boundary between Co. Kilkenny (Graiguenamanagh) and Co. Carlow (Tinnahinch). The
Duiske River, a tributary of the River Barrow, flows through the town of Graiguenamanagh.

The Barrow River Basin, predominantly rural and agricultural in nature, covers an area of 3,025 km?.
It includes much of Co. Carlow, portions of south Kildare, east Laois, southeast Offaly, east Kilkenny
and small areas within west Wexford and Wicklow. The main river within the basin is the River

Graiguenamanagh-Tinnahinch Flood Relief Scheme 1
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Barrow, along with its tributaries. The River Barrow and Nore Special Area of Conservation (SAC)
runs through the proposed scheme area.

Graiguenamanagh, a town rich in heritage, lies at the foot of Brandon Hill and is home to the historic
Duiske Abbey. The River Barrow, historically a transport route, was developed as a commercial
navigation system during the 18" century. Graiguenamanagh served as a base for commercial
barges operating on the river until barge traffic ceased in 1959. Today, the town is a popular location
for pleasure crafts and outdoor enthusiasts. Watersports, angling, walking, and cycling are common
activities in the Graiguenamanagh area. The Barrow's aquatic facilities support fishing, swimming,
kayaking, and canoeing.

[1.3] Project Description and Proposed Works

A broad overview of the proposed scheme is shown in Figure 1-2, with drawings of the specific
Proposed Scheme works for each highlighted area provided for in the Appendix A. The Proposed
Scheme works will consist of raised defences and flood storage measures. The Proposed Scheme
has been divided into 10 (ten) work areas, as set out in Table 1-1. In addition to the listed works for
each area, the following common works are typically (but not always) undertaken:

e Tree removal

o Site clearance

e Accommodation works
e Services relocation

e Landscaping and public realm works

Table 1-1: Proposed scheme works.

Area No. Description Aspects of Work

Area 1 Storage Area Raised earthfill impoundment structure.

Reinforced concrete flow control structure with hydraulic
control and downstream flume for flow control.

Spillway Section over southern part of storage
embankment.

New access roads, lighting and mechanical and electrical
equipment to storage area.

Diversion of ESB poles/cables.

Area 2 Well Lane to High Street Raised defence on the left bank from The Globe
Bridge upstream to the first pedestrian access bridge.

Local waterproofing of existing walls and raising of
windowsills.

Local land raising/steps to tie into new raised flood
defences.

Modification of pedestrian access bridge.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 2
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Area No.

Area 3

Area 4

Area 5

Area 6

Description

Turf Market

Turf Market to The Hub

Boat Club

Graiguenamanagh Quay

Kavesa

Aspects of Work

Debris Trap at Well Lane.

Installation of Non-Return Valves (NRVs) at outfalls.

Raised defences on left bank from High Street Bridge
downstream to first pedestrian access bridge.

Replacement pedestrian access bridge and parapets.
Installation of NRVs on outfalls on left bank.
Improvement to the existing riverside walls to including
removal of vegetation, lime mortar-based repointing and

replacement of missing masonry.

Provision of replacement waterproof doors in lieu of
existing doors.

Provision of pump sumps to drain low lying ground during
flood events.

Raised defences on both banks from Turfmarket Bridge
to the bridge at The Hub.

Drainage system at Peg Washingtons Lane.

Raised embankment on the right bank in the field north
of the boat club.

Raised defence on the right bank from upstream of the
boat club to Graiguenamanagh Quay.

Installation of non-return valves on outfalls to the River
Barrow.

Drainage system to include pumped rising main.

Local land raising to facilitate orderly completion of flood
defences whilst maintaining access.

Landscape and Public Realm Works.

Raised defence on the right bank along
Graiguenamanagh Quay to include glass wall section
and sliding flood gates.

Utility diversion (Foul, ESB, Public Lighting).

Installation of non-return valves on outfalls to the River
Barrow.

Drainage system.

Public Realm Landscaping Works.

Graiguenamanagh-Tinnahinch Flood Relief Scheme
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Area No. Description Aspects of Work

Area 7 The Dock Raised defence on the right bank from
Graiguenamanagh Bridge to the bridge at The Hub to
include hinged flood gate for access to historic dock.
Demolition of existing building at Peg Washington’s Lane.
Drainage system and a pumping station.
Landscape and Public Realm Works.

Area 8 The Hub Raised defence on the right bank from the bridge at The
Dock to the rear of the Uisce Eireann pumping station.
Raised embankment on the right bank within the grounds
of The Hub.
Local land raising to facilitate orderly completion of flood
defences whilst maintaining access.
Drainage system from Peg Washington’s Lane.
Install NRVs on outfalls.

Area 9 Hotel Street Raised embankment and defence wall on the left bank in
the field upstream of Graiguenamanagh Bridge.
Groundwater drainage systems to tie into drainage on
Tinnahinch Quay.
Local ramps to maintain access to Barrow River.
Install NRV on outfall.

Area 10 Tinnahinch Quay Raised defences on the left bank at Tinnahinch Quay
tying into high ground at a private residence on
Tinnahinch Quay, adjacent to the Millrace.
Waterproofing to existing wall of building immediately
downstream of Graiguenamanagh Bridge.
Drainage systems including small pump station
(underground).
Flood gate fitted to the Quay Road adjacent to existing
Millrace sluice gate with additional flood gates fitted at
two locations on Tinnahinch Quay.
Kiosk relocation.
Install NRVs on outfalls.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 4
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Figure 1-2: Layout of the proposed FRS works, Graiguenamanagh, Co. Kileny & Tinnahinch, Co.
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[1.4] Detailed Construction Methodology

This section describes the construction activities and sequencing for the Proposed Scheme
and outline mitigation measures which have been incorporated into the design, and which will
be implemented during the construction phase to ensure the potential impacts of the
construction activities on the environment are avoided, prevented and/or reduced.

[1.4.1] Instream Works

Instream works are anticipated at the locations listed in Table 1-2 below. Descriptions and
examples of the types of works are provided below.

The following standard instream practices/methodologies will be applied to all instream works:

¢ River diversion will be put in place where needed.

¢ Methods favouring ‘no-dig’ solutions have been selected where suitable.

In-stream temporary access platforms will be built where necessary. These shall be lined with
terram such that original bed is unaffected and can be reinstated in orderly fashion.

Table 1-2: Instream Works Locations & Descriptions

Area No. Area Description
(Compound No.)

Area 1 Storage Area

Area 2 Well Lane to High Street
Bridge

Area 3 Turf Market

Area 4 Turf Market to The Hub

Area 5 Boat Club

Area 6 Graiguenamanagh Quay

Area 7 The Dock

Graiguenamanagh-Tinnahinch Flood Relief Scheme
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Instream Works

Temporary River Diversion
Flow Control Structure
Flume for Flow Monitoring

Temporary River Crossing(s) (culvert stream)

Debris Trap
Wall Improvements at The Globe

Temporary Access (culvert stream)

Wall construction
Bridge replacement

Temporary Access (culvert stream)

Wall construction

Temporary Access/crossing (culvert stream)

NRV on Outfall
Outfall Headwalls

NRV on Outfalls

NRV on Outfalls

New outfall from Pumping Station
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Area No. Area Description
(Compound No.)

Area 8 The Hub
Area 9 Hotel Street
Area 10 Tinnahinch Quay

[1.4.1.1] Temporary River Diversion

Kavesa

Instream Works

Outfall Headwalls

New Outfall from Pumping Station

Outfall Headwalls

New outfall from Pumping Station

NRYV on Outfalls

In order to build instream online structures, the River Duiske will need to be temporarily
diverted. This will entail constructing a new channel around the works area. The channels will
be lined or hydroseeded to reduce sediments entering the watercourse.

-
ot
"’(3"1:'—- .

Figure 1-3: Example River diversion (on right) with access crossing to allow structure construction in

watercourse (left)

(Source: https://www.wardandburke.com/project/river-feagle-clonakilty-certified-drainage-scheme/)

[1.4.1.2] Flow Control Structures

The structures will be built inline on the River Duiske. They involve the excavation of the bed
of the watercourse to lay concrete structures to control flows. All work will be executed in the

dry following a river diversion/ damming.

Graiguenamanagh-Tinnahinch Flood Relief Scheme
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Figure 1-4: Example storage area with flow control structure in flood conditions
(Source: https://lwww.wardandburke.com/project/river-feagle-clonakilty-certified-drainage-scheme/)

[1.4.1.3] Temporary River Crossing

In order to obtain access to both banks of a watercourse, it will be necessary to provide a
temporary access through the river. The river will be culverted for the duration of the works
and reinstated afterwards. The temporary culvert will be designed in a manner as not to
impede the passage of fish along the river. The typical process would be to lay a terram layer
on the riverbed, place pipework, and then backfill with suitable granular material, over which
a temporary road is constructed.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 8

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Kavesa

Figure 1-5: Example temporary river crossing
(Source: https://www.austieca.com.au/documents/item/319)

[1.4.1.4] Debris Trap

The structure consists of columns constructed instream at a location where they will catch
debris for removal by those maintaining the scheme. To construct the columns, the riverbed
must be excavated, and the columns inserted.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 9
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&m- I“;:r e
Figure 1-6: Example Column Debris Trap

(Source:https://www.facebook.com/iominfrastructure/photos/pcb.3489431467799559/3489431287799577/
?type=3&theater)

[1.4.1.5] Wall construction/Improvements

There are typically concrete, or sheet piled structure, sometimes with a cladding such as
timber, stone or concrete to finish. They can be built on traditional soil bearing foundations or
placed on piles.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 10
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o i T W
Figure 1-7: Example wall construction including stone facing.

Figure 1-8: Example Wall Construction/Improvements (relevant to Turf Market and at The Globe)

Graiguenamanagh-Tinnahinch Flood Relief Scheme
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[1.4.1.6] Bridge replacement

A bridge replacement entails a new bridge to provide flood protection and often include a
reinforced parapet wall to contain flood flows. Bridge abutments need to be constructed within
the channel in order to secure the bridge.

Figure 1-9: Example Bridge eplacementlmoifications

[1.4.1.7] NRVs on Outfall

Non-return valves (NRVs) are placed on existing and proposed outfalls to ensure flood water
do not back-up and surcharge the pipeline. They typical take the form of flap valves and in-
line rubberised valves.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 12
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Figure 1-10: NRV placed on a pre-existing outfall in Graiguenamanagh.

[1.4.2] Structures

Where structures are to be constructed the methodology will be as follows (noting that
temporary works are not listed):

e Strip commencing surface to below the formation level where applicable.

¢ Place and compact blinding layers to require specification or prepare the receiving
surface.

o Assemble, cast or install components such as reinforced concrete and steel and
precast concrete bridges.

e Backfill works to proposed specification and reinstate surroundings.

Table 1-3: Structures — Construction Issues & Methodology

Defence No. Description Key Issue(s) Methodology

CO03_E002 & Flow Control at Storage Timing (aquatic Divert river and construct

C03_SG001  Area ecology) reinforced concrete flow control
structure in a dried out working
area.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 13
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Defence No. Description Key Issue(s) Methodology

C03_HWO001 Flume at Storage Area Timing (aquatic As above.
ecology)

C03_B001 Pedestrian Bridge Timing (aquatic For Turfmarket, pipe river and
ecology) create dry works area.

Use piped foundations where
needed — micropiling only.

Favour pre-cast solutions given
short instream seasonal window.

C03_B002 Pedestrian Bridge Timing (aquatic For residential access bridge,
ecology) utilise existing abutments and
modify existing bridge and install
steel lightweight gangway to tie in
at appropriate levels.

[1.4.3] Walls
Walls are to be constructed at the following locations:

» Tinnahinch Quay
The Quay Wall

Boat Club Road Wall
The Hub Road Wall
The Dock

Turf Market

Turf Market

VvV V. V V V V

The methodology will be as follows (noting that temporary works are not listed):

e Strip commencing surface to below the formation level for foundations where
applicable.

¢ Place and compact blinding layers to require specification.

o Assemble, cast or install wall components such as reinforced concrete, hydraulic
barriers and glass walls.

o Backfill walls to proposed specification and reinstate surroundings.

¢ Install french drain along dry side of wall (where required).

[1.4.4] Embankments

Embankments are to be constructed at the following locations:

Graiguenamanagh-Tinnahinch Flood Relief Scheme 14
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The Hub
Hotel Street
Boat Club

Storage Area

The methodology will be as follows (noting that temporary works are not listed):

Strip topsoil from existing ground below the footprint of the embankment.
Place and compact earth fill in layers to require specification.

Place erosion control matting on embankment and tie into anchor detail.
Place topsoil on embankment and hydroseed.

Install french drain along dry side of embankments (where required).

[1.4.5] Drainage (Pumping Stations & Pipework)

Drainage works, pumping stations and some works to existing sewers are anticipated.
Drainage will be implemented at the following locations:

>

YV V VYV V

The Hub

Tinnahinch Quay Pipework
Tinnahinch Pumping Station
The Dock Pipework

The Dock Pumping Station

The methodology will be as follows (noting that temporary works are not listed):

Establish traffic managements as needed.
Excavate open trenches/pits as needed, noting need for archaeological mitigation.
Construct the works to required specification.

Reinstate original surface or complete public realm works as necessary.

[1.4.6] Flood Gates & Barriers

Flood gates will be installed in numerous locations where level access to the quays is needed.
They will be fitted at the following locations:

>

YV V VYV V

Flood Gate — Tinnahinch Tow Path

Flood Gates — Tinnahinch Quay

Sliding Flood Gates— The Quay

Flood Gate — The Quay/Boat Club Access
Flood Gate — Boat Club

Graiguenamanagh-Tinnahinch Flood Relief Scheme 15
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» Hinged Flood Gate — The Dock
» Flood Gate — Hotel Street Embankment/Barrow Way

A hinged lift and swing gate will be used on the Dock and in Tinnahinch, whilst lift and slide
gates will be used on Graiguenamanagh Quay. The default position for the hinged gates will
be closed (but not set) where possible (The Dock and the Tinnahinch Quay in Winter). In
Summer, the gates at Tinnahinch will be set open as default.

The sliding gates at Graiguenamanagh Quay will remain open as the default position.

All gates will be fixed to reinforced concrete walls/pillars.

[1.4.7] Land Raising

Land raising is proposed where access must be maintained whilst cutting off flood routes. land
will be raised at the following locations:

» The Hub

» Boat Club Car Park
» Hotel Street

» Mass Path

Land raising will typically consist of:
e Stripping the existing surface to firm ground.
o Placement of impermeable material and a new surface finish to the design heights.

¢ Installation of any barriers needed following the change in levels.

[1.4.8] Outfalls

NRVs will be fitted to all outfalls below the design flood level that cannot be raised. Where
downpipes at Turf Market can be raised for example, this will be the preferred methodology.
NRV will be fitted to all other outfalls.

An underwater installation team will be required to fit NRV on the quays in Tinnahinch and
Graiguenamanagh.

[1.5] Purpose of Report

This document comprises the Screening for Appropriate Assessment (AA) and Natura Impact
Statement (NIS), prepared in accordance with the requirements of the European Communities
(Birds and Natural Habitats) Regulations 2011 (Statutory Instrument No. 477/2011), as
amended”.

! Natura 2000 sites (also called European sites) consist of Special Areas of Conservation (SACs)
designated under European Directive 92/43/EEC on the Conservation of Natural Habitats and Wild

Graiguenamanagh-Tinnahinch Flood Relief Scheme 16
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This report has been prepared by Ayesa on behalf of KCC for the proposed GTFRS. A
comprehensive AA must be carried out for the works, including the preparation of an NIS to
support decision making by An Coimisiun Pleanala in their role as the Competent Authority.

The primary purpose of this report is to provide relevant material to inform a decision by the
Competent Authority, as required under Articles 6.3 and 6.4 of the EU Habitats Directive, as
to whether the proposed development is likely to have any significant impacts on the
Conservation Objectives of a Natura 2000 (European) site. Where there are potential adverse
impacts, an assessment of the prescribed mitigation of those impacts is presented.

[1.6] Format of this Report

This report has been divided into two parts to succinctly present the findings to support the

planning application for the Proposed Scheme. These are:

e Part A: Appropriate Assessment Screening.

e Part B: Natura Impact Statement.

[1.7] Preparation of this Report

Table 1.2 provides a summary of the staff involved in the reporting.

Table 1-4: Team involved in this report.

Title Name Role Qualifications Years’
experience
Ecology Lead Brendan O’Connor Report sign-off CIEEM 20+
Membership
Director Barry Sheridan Report review MA Environmental 20+
Science
IES Chartership
Environmental Andrea Brogan Report review MA Environmental 3
Consultant Humanities
Senior Ecologist Maran Lowry Assessment and BSc Marine Biology 10
Report Review
Senior Ecologist  Jeff Hean Report Ph. D in Zoology 10
preparation and
assessment IES Member

Flora and Fauna (the ‘Habitats Directive’) and Special Protection Areas (SPAs) designated under
Directive 2009/147/EC, (the codified version of 79/409/EEC as amended) on the conservation of wild

birds (the ‘Birds Directive.’)

Appropriate Assessment
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Brendan O’Connor is the Ecology Lead for the overall project and has responsibility for all
ecological surveys and reporting. He is expert in ecological matters and the full spectrum of
environmental assessment techniques, methodologies and statutes. Professionally, he is a
member of relevant institutes requiring the highest standards of professional competence and
integrity. He is a member of the Chartered Institute of Ecology and Environmental
Management (CMIEEM).

Barry Sheridan is Environmental Director for Ayesa. He is an experienced Environmental
Manager, responsible for leading teams of engineers and scientists and has had responsibility
for delivering complex Environmental and Planning projects throughout Ireland, the UK,
Europe, Africa and the Middle East. He had responsibility for reviewing this report.

Andrea Brogan is Environmental Consultant on this project. She is experienced in report
writing and review. She had responsibility for the review of the project construction details and
formatting.

Maran Lowry is a Senior Ecologist and published scientific author. He assisted with the
assessment by conducting an extensive review of the NIS. He is experienced in both terrestrial
and aquatic ecology and has significant experience in relation to the Habitats Directives and
associated Regulations, having prepared and reviewed numerous ecology reports for a wide
variety of proposed developments, including wastewater treatment plants, water schemes,
flood relief schemes, and solar farms, as well as extensive experience assessing forestry
applications for the purposes of AA.

Jeff Hean is Senior Ecologist for this report. He was responsible for the collation of all
ecological surveys and reporting prepared by a number of consultants on this project. Jeff is
an expert in ecological matters and the full spectrum of environmental assessment techniques,
methodologies, and statutes. He has significant experience in relation to the Habitats
Directives and associated Regulations. He has prepared numerous reports for AA, including
Natura Impact Statements, and Environmental Impact Assessment reports for a wide variety
of proposed developments, including wastewater treatment plants, flood defence schemes,
soil recovery works, bridge improvements, landfills, large industrial developments, and private
housing.

[1.8] Consultation

Consultation has been carried out with the public and various stakeholders, the purpose of
which was to engage with them, to gather local knowledge on flooding and environmental
constraints, and to establish opportunities for addressing flood risk in the area.

A number of statutory bodies have provided information/advice to date. Responses relevant
to this report are as follows:

e In September 2023, Inland Fisheries Ireland (IFl) provided advice to the project team
with regard to the in-river works.

¢ In June 2023, the National Parks and Wildlife Service (NPWS) responded to the
consultation on the EIA Scoping Report, noting that several of the specialist ecological
survey methods deviate from accepted good practice, took place outside of the optimal
survey period, and do not meet the required number of survey visits. The NPWS
recommended that further surveys be conducted following the guidance outlined in the
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NRA'’s Guidance for Ecological Surveying Techniques (NRA, 2009) and Guidelines for
the Treatment of Bats (NRA, 2005). Further surveys took place in 2023 and 2024, and
their results are described in Section 4.2.
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[2] Appropriate Assessment Process

The AA process is a sequential process consisting of four potential stages. If at the first stage
in the process it is determined that there will be no significant effect on a European site, the
process is effectively completed. The four stages are as follows:

e Stage 1 — Screening of the proposed plan or project for AA (PART A).

o Stage 2 — An AA of the proposed plan or project (PART B).

o Stage 3 — Assessment of alternative solutions; and

o Stage 4 — Imperative Reasons of Overriding Public Interest (IROPI) / Derogation.

Stage 1 relates to Regulation 42 of the Birds and Natural Habitats Regulations; Stage 2 relates
to Article 6(3) of the Habitats Directive; Stages 3 and 4 to Article 6(4) of the Habitats Directive.

[2.1] Stage 1: Screening (PART A)

The aim of the screening stage is to assess if the plan or project is directly connected with or
necessary to the management of European site(s), or, on the basis of best scientific
knowledge, if the plan or project, individually or in combination with other plans or projects, is
likely to have a significant effect on a European site. This is done by examining the proposed
plan or project and the conservation objectives of any European sites that might potentially be
affected. If screening determines that there are likely to be significant effects, or the
significance of effects is uncertain or unknown, it will be recommended that the project is
brought forward to full AA.

[2.2] Stage 2: Appropriate Assessment (PART B)

The aim of Stage 2 of the AA process is to identify any adverse impacts that the plan or project
might have on the integrity of relevant European sites. As part of the assessment, a key
consideration is ‘in-combination’ effects with other plans or projects. Where adverse impacts
are identified, mitigation measures can be proposed that would avoid, reduce, or remedy any
such negative impacts and the plan or project should then be amended accordingly, thereby
avoiding the need to progress to Stage 3.

[2.3] Stage 3: Assessment of Alternative Solutions

If it is not possible during Stage 2 to reduce impacts to acceptable, non-significant levels by
avoidance and/or mitigation, Stage 3 of the process must be undertaken which is to objectively
assess whether alternative solutions exist by which the objectives of the plan or project can
be achieved. Explicitly, this means alternative solutions that do not have significant negative
impacts on the integrity of a European site. It should also be noted that EU guidance on this
stage of the process states that, “other assessment criteria, such as economic criteria, cannot
be seen as overruling ecological criteria” (EC, 2001). In other words, if alternative solutions
exist that do not have negative impacts on European sites, they should be adopted regardless
of economic considerations.
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[2.4] Stage 4: Imperative Reasons of Overriding Public Interest (IROPI) / Derogation

This stage of the AA process is undertaken when it has been determined that negative impacts
on the integrity of a European site will result from a plan or project, but that no alternatives
exist. At this stage of the AA process, it is the characteristics of the plan or project itself that
will determine whether the competent authority can allow the plan or project to progress. This
is the determination of ‘over-riding public interest’. It is important to note that, in the case of
European sites that include ‘priority’ habitats or species, as defined in Annex | and Il of the
Directive, the demonstration of ‘overriding public interest’ is not sufficient and it must be
demonstrated that the plan or project is necessary for ‘human health or safety considerations’.
Where plans or projects meet these criteria, they can be allowed, provided adequate
compensatory measures are proposed. Stage 4 of the process defines and describes these
compensation measures.

[2.5] Legislative Background and Guidance Documents

[2.5.1] International Legislation

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 Natura 2000. 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 have a significant effect on or to adversely affect the integrity of European
Sites (Annex 1.1). Article 6(3) establishes the requirement for AA screening, stating the
following:

“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 Natura 2000 sites is protected. It shall inform the Commission of the
compensatory measures adopted.”
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[2.5.2] The Requirement for AA Screening

Section 42(1) of S.I. No. 477 of 2011, the European Communities (Birds and Natural Habitats)
Regulations 2011 states:

“A screening for Appropriate Assessment of a plan or project for which an application for
consent is received, or which a public authority wishes to undertake or adopt, and which is not
directly connected with or necessary to the management of the site as a European Site, shall
be carried out by the public authority to assess, in view of best scientific knowledge and in
view of the conservation objectives of the site, if that plan or project, individually or in
combination with other plans or projects is likely to have a significant effect on the European
site.”

Where the screening process cannot exclude the possibility that a plan or project, individually
or in combination with other plans or projects, could have a significant effect on a European
site, there is a requirement under Article 42(9) of these Regulations for the preparation of an
NIS to inform the AA process.

[2.5.3] Screening Determination

In accordance with Regulation 42(7) of the Birds and Natural Habitats Regulations 2011 (S.1.
No. 477/2011), as amended:

“The public authority shall determine that an Appropriate Assessment of a plan or project is
not required where the plan or project is not directly connected with or necessary to the
management of the site as a European Site and if it can be excluded on the basis of objective
scientific information following screening under this Regulation, that the plan or project,
individually or in combination with other plans or projects, will have a significant effect on a
European site.”

Further, under Regulation 42(8):

“(a)Where, in relation to a plan or project for which an application for consent has been
received, a public authority decides that an Appropriate Assessment is required, the public
authority shall give notice of the determination, including reasons for the determination of the
public authority, to the following—

i. the applicant,

ii. if appropriate, any person who made submissions or observations in relation to the
application to the public authority, or

iii. if appropriate, any party to an appeal or referral.

(b) Where a public authority has determined that an Appropriate Assessment is required in
respect of a proposed development it may direct in the notice issued under subparagraph (a)
that a Natura Impact Statement is required.”

[2.5.4] National Legislation
The Planning and Development Act 2024 Part 6 which gives effect to the State’s obligations
under paragraphs 3 and 4 of Article 6 of the Habitat’s Directive.
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[2.5.5] Guidance Documents on Appropriate Assessment

Where an AA is necessary, the AA requirements of Article 6(3) of the Habitats Directive
92/43/EEC (European Communities 2001) follow a sequential approach as outlined in the
following guidance documents:

e OPR Practice Note PNO1: Appropriate Assessment Screening for Development
Management, Office of the Planning Regulator, 2021.

o Appropriate Assessment of Plans and Projects in Ireland — Guidance for Planning
Authorities. Department of Environment, Heritage, and Local Government, 2010
revision.

o Appropriate Assessment under Article 6 of the Habitats Directive: Guidance for
Planning Authorities. Circular NPWS 1/10 and PSSP 2/10.

e Assessment of Plans and Projects Significantly Affecting Natura 2000 Sites:
Methodological guidance on the provisions of Article 6(3) and (4) of the Habitats
Directive 92/43/EEC, Office for Official Publications of the European Communities,
Luxembourg. European Commission.

e Communication from the Commission on the precautionary principle. European
Commission (2000).

e Guidance Document on Article 6(4) of the Habitats Directive 92/43/EEC (European
Commission, 2007).

e Guidelines for Good Practice AA of Plans under Article 6(3) Habitats Directive
(International Workshop on Assessment of Plans under the Habitats Directive, 2011).

e Managing Natura 2000 Sites: The Provision of Article 6 of the Habitats Directive
92/43/EEC (European Commission Environment Directorate General, 2018);
[hereafter referred to as MN 2018].
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PART A: Stage 1 — Appropriate Assessment Screening

[3] Introduction

Part A of this report details the AA Screening review.

The scope of this assessment is to identify potential impacts (direct and indirect) attributable
to the project and to determine the likelihood of significant effects, if any, that the project could
have on European sites.

[3.1] Methodology for Stage 1: AA Screening

This AA Screening has been completed in the following logical order:

Definition of the zone of influence (Zol) for the proposed works;

Identification of the European sites that are situated (in their entirety or partially) within
the Zol of the proposed works;

Identification of the most up-to-date Qualifying Interests (Qls) / Special Conservation
Interests (SCls) for each European site occurring either wholly or partially within the
Zol;

Identification of the environmental conditions that maintain the Qls at the desired target
of Favourable Conservation Status;

Identification of the threats/impacts, actual or potential, that could negatively impact
the environmental conditions of the Qls/SCls within the European sites;

Highlighting the activities of the proposed works that could give rise to significant
negative impacts; and

Identification of other plans or projects, for which in-combination impacts would likely
have significant effects.

The following issues have been considered:

The nature and quality of habitats within the site of the proposed development;

Information relating to the ecology of the European sites, including the statuses of
QIs/SCls and the relevant conservation status and objectives for these species;

The key structural and functional relationships maintaining the integrity of the
European site;

The status of other annexed habitats and species occurring in proximity to the site of
the proposed development; and

The scale and nature of the aspects of the project in relation to the European sites.

[3.1.1] Desktop Information Consulted for this Report.

Sources of data reviewed as part of the Screening process for this project included:
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o NPWS site synopses and conservation objectives for relevant Natura 2000 sites
(accessible at https://www.npws.ie/)

e Birds of Conservation Concern in Ireland (BoCCl) list of bird species of conservation
concern 2020-2026 (accessible at https://birdwatchireland.ie/birds-of-conservation-
concern-in-ireland/)

o National Biodiversity Data Centre (NBDC) — 1 km- and 2 km-square species reports
(accessed online on 05/12/2024)

¢ The status of EU Habitats and Species in Ireland 2013, NPWS, ed. D. Lynn
e Article 17 Reports (NPWS, 2019)

o Aerial photographs

e Ecology Surveys 2020-2024, W3451-AYE-ENV-R007 (Ayesa, 2025)

e Bat Survey Report - W3451-ENV-R001 (ByrneLooby, 2020)
e Bat Survey Report (Veon, 2025)
e Environmental Constraints Study Report - W3451-BL-ENV-R001 (ByrneLooby, 2021)

e Ecological Report on the River Barrow at Graiguenamanagh, Co. Kilkenny (Aquafact
International Services Ltd., 2020)

e Electrofishing Survey of the Duiske River, Graiguenamanagh, Co. Kilkenny (Aquafact
International Services Ltd., 2021)

e Graiguenamanagh Q Values Survey (Aquafact International Services Ltd, 2021)

e Graiguenamanagh-Tinnahinch  Flood  Relief = Scheme  white-clawed  crayfish
(Austropotamobius pallipes) survey (Triturus, 2021)

e Graiguenamanagh-Tinnahinch Flood Relief Scheme freshwater pearl mussel (Margaritifera
margaritifera) survey (Triturus, 2021)

[3.1.2] Development Site Habitat Assessments

An extended habitat survey was carried out on 16-18/02/2021 and primarily focused on semi-
natural and other vegetated land up to approximately 100 m either side of watercourses within
the town area. Follow up habitat surveys were completed on 26-27/06/2024, during which the
upstream storage area was surveyed, as well as a review of the extents previously surveyed
within the townland.

All surveys were completed by qualified ecologists and in accordance with relevant legislation,
particularly the ‘Guidelines for Ecological Impact Assessment in the UK and Ireland’ (CIEEM,
2018), through the additional recording of specific features indicating the presence, or likely
presence, of protected species or other species of nature conservation significance. Moreover,
all site assessments aligned with the Heritage Council's Best Practice Guidance for Habitat
Survey and Mapping (Smith et al., 2011) and habitats were classified to level 3 of the Fossitt
(2000) classification system. To illustrate the general aquatic and terrestrial habitat quality,
photographs were taken using a digital camera. Grid references were recorded using a GPS
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handset. Site evaluation is based on the guidelines of the Chartered Institute of Ecology and
Environmental Management (CIEEM 2018).

Potential Annex | habitats observed at/near the survey site were recorded and assessed for
distribution, general health, and prevalent species. Determination of the presence or absence
of Annex | habitats was carried out in consultation with the habitat descriptions provided in the
most recent Article 17 Reports (NPWS, 2019). The Interpretation Manual of European Union
Habitats (EU, 2013) was also consulted. In addition, the spatial GIS data for the Article 17
Reports were examined to determine the distribution of these habitats (as known to the
NPWS) within the study area.

The site and immediate surroundings were inspected for the presence of invasive species, as
listed in the Third Schedule of the Birds and Natural Habitats Regulations (S.I. No. 477/2011).
Regulation 49 (2) states that "any person who plants, disperses, allows or causes to disperse,
spreads or otherwise causes to grow in any place any plant listed in the Third Schedule, shall
be guilty of an offence".

[3.1.3] Site Specific Surveys for Ecological Receptors

Specified survey work for individual species of interest has been carried out over a 4-year
period in the towns of Graiguenamanagh and Tinnahinch. These surveys were undertaken as
part of the proposed scheme by Ayesa ecologists and specialised subconsultants. Given the
extensive time spent on the preliminary design of the scheme, an ecologist’'s review was
undertaken to determine the validity of the original species-specific surveys that had been
undertaken. This review was undertaken in line with a CIEEM Advice Note (CIEEM, 2019).
Follow-up surveys were then undertaken. The full details of all completed surveys are outlined
in the following sections.

The ecology baseline survey report (Ref: W3451-AYE-R-ENV-007) is provided in Appendix B
of this report. The full suite of surveys conducted to date is included in Table 3-1 below.

Table 3-1: Ecological surveys conducted to date in relation to the GTFRS.

Survey Name Survey Date

Habitats and species survey June 2020, February 2021, August
2023, June 2024

Bat survey September 2020, August 2023,
June 2024

Wintering birds survey February 2021, December 2023,
January and February 2024

Breeding birds survey February 2021, August 2023,
March and May 2024

Mammal survey, including otter, February 2021, August 2023,

badger, pine martin, red squirrel March 2024

Herpetofauna survey February 2021, March 2024

Flora survey February 2021, June 2024

Tree survey June 2023

Alien invasive flora species survey February 2021; June 2024

Graiguenamanagh-Tinnahinch Flood Relief Scheme 26

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Kavesa

Q values/invertebrates survey February 2021, August 2023
Water quality sampling August 2023

Electrofishing survey of the Duiske February 2021

River

Fish habitat survey August 2023

White-clawed crayfish survey (incl. April 2021, August 2023

eDNA sampling and testing)

Freshwater pearl mussel survey (incl. April 21
eDNA sampling and testing)

As with the habitat surveys, all species surveys were completed by qualified specialists and
in accordance with relevant legislation, particularly the ‘Guidelines for Ecological Impact
Assessment in the UK and Ireland’ (CIEEM, 2018), through the recording of specific features
indicating the presence, or likely presence, of protected species or other species of nature
conservation significance.

[3.1.3.1] Bird Surveys — Spring 2021

A winter bird survey was carried out on 16-18/02/2021, with a breeding bird survey completed
on 02/04/2021.

Both surveys involved line transects along the routes shown in Figure 3-1. Surveys were
carried out early in the morning, approximately 30 minutes after sunrise. Where possible,
surveying was avoided during heavy rain, strong winds, or poor visibility (e.g., fog). Each
transect line was walked by the ecologist, and all avian species observed (visually or aurally)
were recorded. Binoculars were used to scan the surrounding landscape during the transect.
Direct sightings were recorded in line with the guidance contained in the Countryside Bird
Survey (CBS) Manual (Birdwatch Ireland, 2012), which recommends sightings to be grouped
into the following distance bands (perpendicular to and either side of the transect line):

e Within 25 m

e Between 25 mand 100 m

e Greater than 100 m

e Birds in flight at any distance

The location of the 2021 bird surveys is provided in Figure 3-1.
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—— Bird Surveys

Figure 3-1: Survey transects routes used in the 2021 bird surveys.

[3.1.3.2] Bird Surveys - Spring/Summer 2024

These surveys were undertaken to get up to date findings of breeding bird activities across
the whole scheme area. The ecologists identified eight stationary vantage points adjacent to
and within the study area from which to carry out the point counts/surveys, whilst continuing
to record birds between the vantage points. Five points were located within Graiguenamanagh
Town (Figure 3-3), and the remaining three points were located at the upstream storage site
(Figure 3-4).

Three surveys of the site were carried out, beginning at approximately 09:00 on 28-29/03, 22-
23/05/2024, and 26-27/06/2024. Counts began in the early morning so that they coincided
with maximum bird activity but avoided concentrated song activity at dawn (BTO, 2023).

Weather conditions within the project site were recorded at the time of survey. Activities that
occur at the site that are or have the potential to cause disturbance to waterbirds were also
recorded, regardless of whether they cause a noticeable disturbance to birds at the time of
observation, or not.

The ecologists stayed at each stationary location for 30 minutes continuously scanning the
surrounding areas using a pair of binoculars (Celestron 71008 SkyMaster 25 x 70 Binoculars),
and all bird species observed were recorded. Information regarding the species of bird,
number of birds (of the same species) and the birds’ behaviour were similarly noted. The
Countryside Bird Survey (CBS) Manual (Birdwatch Ireland, 2012) recommends sightings to
be grouped into distance bands (perpendicular to and either side of the transect line), however
this was deemed unnecessary on this occasion as no distance sampling analysis will be
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undertaken. The primary purpose of this survey is to identify which species utilize the site and
the surrounding areas, not to provide accurate counts for population trends as in the CBS.

Aural recordings were also obtained using the app BirdNET (Kahl, Wood, Eibl, & Klinck,
BirdNET: A deep learning solution for avian diversity monitoring, 2021). BirdNET’s in-app
machine learning was used to determine species, according to Kahl et al. (2021) BirdNET has
a mean average precision of 0.791 for single-species recordings. Despite the high level of
confidence, the ecologist compared aural records obtained in the field to existing records to
add a higher level of certainty to species identification

Graiguenamanagh-Tinnahinch FRS

@ Survey Count Locations
Sight Lines
River/Streams

Figure 3-2: Breeding bird survey count locations and sight lines (Graiguenamanagh Town).
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Graiguenamanagh-Tinnahinch FRS
@ Survey Count Locations

200 m mulﬁ

Figure 3-3: Breeding bird survey count locations and sight lines (upstream storage area).

[3.1.3.3] Bird Surveys — Winter 2023/2024

A series of wintering bird surveys were conducted at the upstream storage area, as well as
within the townlands by Ayesa’s internal ecology team. These were conducted across three
visits within the wintering bird survey season in Winter 2023/2024. The ecologists utilised the
same eight stationary vantage points as for the breeding bird surveys and shown in Figure 3-2
and Figure 3-3. Three surveys of the site were carried out, beginning at approx. 9 am on 19-
20/12/23, 16-17/01/24, and 22-23/02/24.

The survey methodology was in line with that utilised in the Breeding Bird Surveys 2024.

[3.1.3.4] Mammal Surveys

Surveys for volant and non-volant mammal species, including otter (Lutra lutra), badger (Meles
meles), pine martin (Martes martes), and red squirrel (Sciurus vulgaris), were conducted in
the vicinity of Graiguenamanagh Town on 16-18/02/2021 and 9-11/08/2023. Similar mammal
surveys were completed in the upstream storage area between 27-29/03/2024.

Mammal surveys were completed through the detection of field signs, mammal footprint
tunnels, and by direct observations. The mammal footprint tunnels were subsequently
collected on the 11/08/2023 and their data collected for analysis. These field surveys were
carried out using the methodology outlined below.

The Ecologist noted features of interest during the mammal surveys. This type of survey
involves actively searching for and documenting specific features of interest. Any such
features were photographed, and their GPS locations were recorded. Features of interest for
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this project included non-volant mammails, particularly otters, deer, badgers, pine martens, red
squirrels, hedgehogs (Erinaceus europaeus), Irish stoat (Mustela erminea hibernica), Irish
mountain hare (Lepus timidus hibernicus), and pygmy shrews (Sorex minutus).

The Ecologist searched for and took note of the following evidence (if observed):

Direct sightings of mammals (live or dead)

Burrows, setts, dens, dreys, day nests, holts, and otter couches
Prints and hair traces

Prey/food remains

Faeces

Scratching posts at the base of tree trunks

Snuffle holes (small scrapes where badgers have searched for insects, earthworms,
and plant tubers)

Trails, paths, and runs.

The search area for all mammals comprised all land within the site boundary, the surrounding
agricultural grasslands, and along both sides of a 600 m stretch of the River Duiske, where
possible, within the boundary of the upstream storage area. Evidence of otter (prints, spraint,
prey remains) was surveyed for along the banks of the River Duiske up to 20 m back from the
river bank within the riparian zone.

Figure 3-5 below provides an overview of the area extent that was surveyed for tracks and
signs of mammals.

Mammal Survey Extent

Figure 3-4: Mammal survey extent (upstream storage area).
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[3.1.3.5] Mammal Footprint Tunnel Surveys

The mammal footprint tunnel (as outlined in Figure 3-5) provides a non-invasive and effective
presence/absence survey method for small mammals, particularly hedgehogs and other
elusive/nocturnal mammals. For this survey, the tunnels used were designed to determine
otter presence. The ecologists used corrugated plastic/corriboard sheets to construct the
tunnels into a triangular shape. Separately, corriboard was cut into thin trays to fit the middle
section of the tunnel, i.e., the bait tray (Figure 3-6). A shallow plastic bowl was secured to the
centre of the bait tray, and two pieces of ink pads (wash cloth cut in half) were attached either
side of the bowl and doused in a mix of black acrylic paint and washing up liquid (long lasting
ink).

Additionally, strips of masking tape were used to serve as ink pads by pouring the ink on top
of the tape placed on either side of the bowl. Two labelled A4 sheets were secured onto the
bait tray at either end to be used as the tracking paper (Figure 3-6). Dog food pouches in
jelly/gravy was used as bait for the mammal tunnels. Once the bait trays were set up, they
were slid back into the triangular tunnel and pegged into position using camping pegs in
suitable sheltered locations, namely along hedgerows and riverbanks. The tunnels were left
in place for one week at locations indicated in Figure 3-7.

Note: The mammal walks into the tunnel, over the tracking sheets, and then over the inkpads
to the shallow bowl of dog food. When the mammal exits the tunnel their pawprint, now
covered in ink, marks the tracking paper, leaving the ecologists with decipherable and
distinctive prints for identification.

The labelled tracking papers were then removed from the baiting trays and photographed. The
ecologists used a ruler to measure the dimensions of the various footprints and used online
resources to narrow down and identify which animals the tracks belong to.

Tunnel (folded corrugated plastic)

Ink pads

\'u
"

Tracking plate base

e -
\,// Elnl\lar bait

agr

Paper

Figure 3-5: Design of the tracking tunnels and sliding baiting tray with ink pads and tracking paper used
to capture the footprints of small mammals.
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Figure 3-6: Mammal footprint tunnels (left: setup; right: results three days later).
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Figure 3-7: Locations of mammal tunnels utilised in the 2023 & 2024 surveys.
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[3.1.3.6] Fish

An electrofishing survey was completed during February 2021 on the Duiske River through
Graiguenamanagh town and Graiguenamanagh Stream at Borris Road, north of
Graiguenamanagh Town. It was considered that, due to water depth and velocity, an
electrofishing survey of the River Barrow was not safe. Electrofishing was carried out using
battery powered backpack electrofishing equipment (Smith-Root Lr-24) which was deployed
at 240v / 40Hz / 18% duty cycle pulse DC settings across all survey locations.

At each site, electrofishing was carried out over an elapsed period totalling 10 minutes (600
seconds). Actual fishing time during this period was determined using a ‘fishing on’ timer
mechanism on the LR-24.

For salmonid species and European eel (Anguilla anguilla), electrofishing was carried out in
an upstream direction for a 10-minute CPUE, an increasingly common standard approach for
wadable streams (Matson et al., 2018).

Electrofishing for lamprey ammocoetes was conducted, as per Harvey & Cowx (2003), by
targeting areas of sand/silt using a low frequency (20-30Hz). This was used in combination
with the burst of pulses direct current setting to optimise lamprey ammocoete capture without
physical damage. This was carried out after completion of the 10-minute CPUE salmonid and
eel electrofishing.

Further, a fish habitat survey was carried out on the upstream storage area on 09/08/2023,
covering a length of 1,045 m of the Duiske River. This allowed for the identification of suitable
habitat for the key fish species and their associated important life stages.

[3.1.3.7] Freshwater Pearl Mussel

The freshwater pearl mussel (FPM; Margaritifera margaritifera) surveys were carried out on
29-30/04/2021 in bright weather, with good underwater visibility and under base flow
conditions. This helped to maximise visibility of pearl mussel against dark substrata and also
helped increase chances of detection when mussels were filtering in brighter conditions. The
pearl mussel survey (Stage 1 and Stage 2) was carried out under Section 23 & 34 of the
Wildlife Acts 1976-2018 (licence number C136/2021) issued by the NPWS on 12/04/2021.
The survey methodology used was in accordance with the Stage 1 and 2 guidelines given by
the NPWS in the Irish Wildlife Manual No. 12 (Anon., 2004) (guidelines currently being
updated but unpublished at the time of survey). The surveyors were also cognisant of the
latest European-wide guidance for FPM survey methodology (e.g., Boon et al., 2019).

To complement the site surveys and to detect potentially cryptic or low-density populations of
FPM within the study area, water samples from sites along the Duiske River and River Barrow
were analysed for Margaritifera margaritifera environmental DNA (eDNA) in April 2021. The
Turfmarket Weir (Duiske) and Tinnahinch Weir (Barrow) sampling points were strategically
chosen to maximise habitat coverage within the study area.

[3.1.3.8] White-Clawed Crayfish

White-clawed crayfish (Austropotamobius pallipes) surveys were undertaken at 14 survey
sites under an NPWS open licence (no. C145/2021), as prescribed by Sections 9, 23 and 34
of the Wildlife Acts 1976-2018. This included the capture of crayfish and release to their site
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of capture, under condition No. 6 of the licence. The survey was completed in April 2021 and
consisted of trapping in the vicinity of the proposed in-stream works, head-searching, sweep-
netting, and snorkelling (in accordance with Reynolds et al. (2010) and Peay (2003)), riparian
walkovers (mustelid spraint), and eDNA analysis. Furthermore, an appraisal of crayfish
distribution and habitat was completed whilst undertaking SCUBA dive surveys for the
accompanying FPM survey (Triturus, 2021) of the River Barrow within the survey area.

Further presence/absence surveying, carried out by APEM, took place on 09/08/2023
upstream of the flood storage works area on the Duiske River. During this survey, a 100 m
stretch of suitable river was chosen for survey within the 500 m survey stretch, utilising hand-
search and crayfish traps.

[3.1.4] Cumulative and In-Combination Impacts

It is a requirement of AA that the cumulative or in-combination effects of the proposed
development alongside other plans or projects are assessed. Cumulative impacts can be
defined as the significant effects a project/plan/programme may have, either individually or in
combination with other plans or projects.

In accordance with EC Article 6 Guidance Document (EC, 2018), in order to ensure all impacts
upon the site are identified, including direct and indirect impacts attributable to cumulative
impacts, the following steps were completed:

¢ Identify all projects/plans that might act in combination: Identify all possible sources of
effects from the project or plan under consideration, together with all other sources in
the existing environment and any other effects likely to arise from other proposed
projects or plans.

¢ Impacts identification: Identify the types of impacts that are likely to affect aspects of
the structure and functions of the site vulnerable to change.

e Define the boundaries for assessment: Define boundaries for examination of
cumulative effects which will be different for different types of impact and may include
remote locations.

o Pathway identification: Identify potential cumulative pathways (e.g. via water, air, etc.;
accumulations of effects in time or space).

e Prediction: Prediction of magnitude/extent of identified likely cumulative effects.

o Assessment: Comment on whether the potential cumulative impacts are likely to be
significant.

[3.1.5] Zone of influence

The 'zone of influence' (Zol) for a development is defined as, “the area over which ecological
features may be affected by biophysical changes because of the proposed project and
associated activities. This is likely to extend beyond the project site, for example where there
are ecological or hydrological links beyond the site boundaries” (CIEEM, 2019). The Zol will
vary for different ecological features depending on their sensitivity to an environmental change
(CIEEM, 2018).
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Irish guidance (Department of Environment, Heritage and Local Government, 2010) states,
"for the zone of influence, a distance of 15 km is currently recommended in the case of plans
derives from UK guidance (Wilson et al, 2006)". The guidance goes on to state that, "for
projects, the distance could be much less than 15 km, and in some cases less than 100
m, but this must be evaluated on a case-by-case basis with reference to the nature, size
and location of the project, the sensitivities of the ecological receptors, and the
potential for in-combination effects". Additionally, a practice note issued by the Office of the
Planning Regulator (OPR, 2021) states that, "The zone of influence of a proposed
development is the geographical area over which it could affect the receiving environment in
a way that could have significant effects on the Qualifying Interests of a European site. This
should be established case-by-case using the Source-Pathway-Receptor framework and not
by arbitrary distances (such as 15 km)".

The Zol will vary for different ecological features depending on their sensitivity to an
environmental change. It may therefore be appropriate to identify different zones of influence
for different features. The features affected could include habitats, species, and ecosystems,
and the processes on which they depend.

Although there is currently no guidance tool that specifically enables determination of a Zol for
each unique project/development, the following parameters are considered when establishing
the zone of influence (CIEEM, 2018):

e Important ecological features that could occur within the project site and surrounding
area based on knowledge of the local distribution of relevant habitats and species.

e Activities that may generate ecological impacts and which of these might have an
influence on ecological features beyond the site boundaries.

o The presence of migratory species and/or use of nearby habitats by migratory species.

¢ Habitats that may be used by mobile species that make regular movements to, from,
or across the proposed development/project site.

o Key ecological processes or species activity periods;
o These include seasonal variations in distribution, abundance and activity.
¢ Key hydrodynamic processes at/near the proposed development/project site.

e Historical distributions, status, and management of designated sites compared with
present.

e Key factors influencing distribution and abundance of the feature(s).

e The presence of ecological features/receptors whose disappearance would have
significant consequences for other features.

e Direct construction impacts (e.g., direct removal of benthic biodiversity).

¢ Damage to spawning grounds (e.g., salmonids and lampreys) along the watercourses
through physical disturbance, pollution, and/or noise- and vibration-related
disturbance.

e Obstruction of movement/migration routes of mobile species, especially fish, birds, and
mammals (e.g., otter).

¢ Impacts on feeding resources and breeding areas for birds, fish, and mammals.
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Subsequent provision of substrate for colonisation by native or non-native species.

The Zol for this project was identified through a review of the nature of the project, the type of
impacts and effects that could arise as a result, the distance between the project and Natura
2000 sites, and the QIs/SCls of the Natura 2000 sites. The following parameters are examples
of works that were given specific consideration when defining the Zol:

Access and travel on/off-site, including temporary access routes for construction
vehicles and/or plant.

Areas for plant maintenance and for storage of oils, fuels, and chemicals.
Movement of materials to/from or within a site.
Vegetation/habitat clearance, including tree felling.

Noise and vibration disturbance and vibration from construction activities, particularly
within watercourses, due to rapid and extensive transmission of sound underwater.

Assembly areas for components of construction.

Ground excavation, infilling, and landscaping.

Removal or disturbance of sediments or disruption of sediment transport.
Potential release of contaminants from disturbed sediment.

Dust generation from plant and vehicle movement.

Environmental incidents and accidents (e.g., spillages, noise, and emissions)
Construction of structures and hard surfaces.

Storage areas for construction/excavated materials.

Considering the nature, extent, and location of the proposed works, particularly because the
proposed works will occur directly along the banks of watercourses and within watercourses
themselves (in some instances), a Zol of 10 km was used to account for Natura 2000 sites
that may be affected by the scheme (see Figure 3-8).
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[3.1.6] Source-Pathway-Receptor Model

The likely significant effects of the proposed development on any Natura 2000 site were
assessed using the source-pathway-receptor model, where:

e A ‘source’ is defined as the individual element of the proposed works that has the
potential to impact on a Natura 2000 site, its qualifying features, and its conservation
objectives.

e A ‘pathway’ is defined as the means or route by which a source can affect the
ecological receptor. Pathways are established by surface water, groundwater, and
land and air.

e A ‘receptor’ is defined as the SCI of SPAs or QI of SACs for which conservation
objectives have been set for the Natura 2000 sites being screened.

This methodology is based on source > pathway > receptor chain principles and involves
assessing likely significant effects on Natura 2000 sites within the Zol in relation to three
pathways individually: 1) surface water, 2) land and air, 3) groundwater. The results of each
pathway are then combined in a concluding section to identify if/where likely significant effects
may arise.

Where a source-pathway-receptor link between the proposed development and a European
site exists, and there is a potential negative impact, further assessment is required. This
assessment has been undertaken in accordance with EC Article 6 Guidance Document (EC,

Graiguenamanagh-Tinnahinch Flood Relief Scheme 39

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Kavesa

2018). In order to ensure all potential/likely significant effects upon the site are identified, a
sequential method of assessment was followed, as outlined in Section 3.1.

The screening process uses a combination of GIS analysis and qualitative assessment to
identify which construction/operation activities, on which specific watercourses, are likely to
have significant effects on the integrity of Natura 2000 sites. This screening report has been
produced in line with the guidance outlined in Section 2.5.5, with the most up-to-date versions
used.

[3.2] Assessment of Likelihood of Significant Effects

In assessing the likelihood of the occurrence of significant effects, the logic applied is as
follows:

e The likelihood of an effect occurring was assessed, considering the process/emission
magnitude, duration, timing and frequency, as well as the connectivity with the
proposed project site and the sensitivity of the QI/SCI to the process/emission in
question.

e Additionally, where a pathway between the proposed works and a Natura 2000 site
was identified, the likelihood of significant effects was assessed in respect to the
conservation objectives of habitats and species identified for those receptor Natura
2000 sites (e.g., distribution, abundance, maintenance of biotic and abiotic factors,
and/or species composition).

e For example, where it has been determined that the proposed works will likely affect a
given habitat, ultimately influencing the abundance of species that utilise that habitat,
a likely significant effect is determined.

Where doubt exists about the risk of a significant effect, use of the precautionary principle
requires this effect to be considered appropriately within the Article 6 assessment process.
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[4] Ecological Receptors Survey Results

[4.1] Desktop Study

This section provides a broad overview of the results of the desktop study showing
key/important habitats and/or ecological features associated with Natura 2000 sites. Figure 4-
1 below shows the distribution of qualifying habitats and species proximal to the proposed
scheme works.
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Figure 4-1: Qls proximal to Graiguenamanagh-Tinnahinch (NPWS, 2021).

Available literature and data (see Section [3.1]) were initially checked to establish the known
distribution of species listed as Qls/SCls of the European site.

The status of protected species possibly occurring in the watercourses adjacent to, or
downstream of, the site of the proposed development was assessed as follows:

e Available records on the distribution of the FPM and the Nore FPM (Margaritifera
durrovensis) were checked NPWS, 2013; NBDC, 2024

e The habitat quality for salmon (Salmo salar) was assessed based on the criteria
outlined by Kennedy (1984) and by Bardonnet and Bagliniére (2000) for the physical
in-stream requirements of this species for spawning, nursery, and adult habitat.

e The habitat quality for the three species of lamprey in Ireland (brook (Lampetra
planeri), river (Lampetra fluviatilis), and sea (Petromyzon marinus) lamprey) was
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assessed based on the criteria outlined by Maitland (2003) and by Johns (2002) for
the physical in-stream requirements of these species for spawning, nursery, and adult
habitat. The sea lamprey is restricted in its distribution in the Barrow to below the weir
at Bahanna Woods, which acts as a barrier to its upstream migration. Available records
on the distribution of these species were also checked (NPWS, 2013; NBDC, 2024).

e Twaite Shad (Alosa fallax fallax) is also restricted in its distribution in the Barrow to
below the weir at Bahanna Woods. Available records on the distribution of this species
were checked (NPWS, 2013; NBDC, 2024).

e The presence of otter was checked during a riverbank survey for holts or couching
sites, an examination of hard bankside surfaces for the presence of spraints, and
bankside mud/sand for imprints. The habitat quality for this species was assessed,
based on the criteria outlined by Chanin (2003). Available records on the distribution
of this species were also checked (NPWS, 2013; NBDC, 2024).

[4.2] Survey Results

[4.2.1] Habitats

A site visit was completed and habitats within the study area encompassing the scheme works
were assessed (as outlined in Section 3.1.2). Determination of the presence or absence of
Annex | habitats was carried out in consultation with the habitat descriptions provided in the
most recent Article 17 Reports (NPWS, 2019). The Interpretation Manual of European Union
Habitats (EU, 2013) was also consulted. In addition, the spatial GIS data for the Article 17
Reports were examined to determine the distribution of these habitats (as known to the
NPWS) within the study area.?

Further information on the range and distribution of these habitats was obtained from the
literature available from the NPWS on the River Barrow and Nore SAC. Online aerial
photography (Google) was also used as a resource.

Table 4-1 outlines the habitats observed throughout the proposed scheme area.

Table 4-1: Habitats recorded within the study area.

Habitat Name Habitat Code (as per Fossitt, 2000)
Stone walls and other stonework BL1
Earth banks BL2
Buildings and artificial surfaces BL3
Arable crops BC1
Improved agricultural grassland GA1
Amenity grassland (improved) GA2
Dry meadows and grassy verges GS2
Wet grassland GS4

2

https://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int_Manual_EU28.
pdf
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Habitat Name Habitat Code (as per Fossitt, 2000)
(Mixed) broadleaved woodland WD1
Scattered trees and parkland WD5
Hedgerows WL1
Treelines WL2
Scrub WS1
Ornamental/non-native shrub WS3
Eroding/upland rivers FWA1
Depositing/lowland rivers FW2
Drainage ditches FW4
Spoil and bare ground ED2
Recolonising bare ground ED3
Built Ground BL3
Oak-birch-holly woodland WN1
Wet pedunculate oak-ash Woodland WN4
Riparian woodland WN5
Wet willow-alder-ash woodland WNG6

The proposed scheme area proximal to Graiguenamanagh town is primarily comprised of
primary build / hardstanding ground, with amenity grasslands (GA2), grassy verges (GS2),
Treelines (WL2) and scattered trees and parkland (WD5) interspersed throughout the area.
The River Barrow (FW2) forms the Southeastern boundary between of Graiguenamanagh
town and Tinnahinch town, whilst the River Duiske (FW1), a tributary of the River Barrow,
traverses North-South through Graiguenamanagh town.

The landscape surrounding the proposed scheme area is primarily comprised of improved
agricultural land (GA1) with woodlands (WD1, WN1, WN4, WN5 and WNG6), hedgerows (WL1),
treelines (WL2) and scrub (WS1) interspersed throughout the landscape.

The upstream storage area (which is proposed along the River Duiske) is primarily comprised
of upland river (FW1), riparian woodland (WN5), and Oak-birch-holly woodland (WN1), with
improved agricultural land (GA1), hedgerows (WL1), treelines (WL2) and scrub (WS1)
observed throughout the area.

Flora species observed and recorded within treelines (WL2), mixed broadleaf woodland
(WD1) and riparian woodland (WNS5) throughout the scheme area (Graiguenamanagh and
immediate surrounds, and the upstream storage area) include Scot’s pine (Pinus sylvestris),
sycamore (Acer pseudoplantanus), willows (Salix spp. e.g., S. triandra, alba, S. Fragilis, and
S. viminalis), holly (llex aequifolium), hazel (Corylus avellana), birch (Betula pubescens), non-
native beech (Fagus sylvatica), ash (Fraxinus excelsior). Typical floral species observed in
hedgerows (WL1) included gorse (Ulex europaeus), nettle (Urtica dioica), bracken (Pteridium
aquilinium), hawthorn (Crategus monogyna), blackthorn (Prunus spinosa), horse chestnut
(Aesculus hippocastanum).Dry meadows and verges exhibited species such as red and white
clover (Trifolium pratense and T. repens), vetch (Vecia cracca), daisy (Belis perennis),
honeysuckle (Lonicera spp.), bird’s-foot trefoil (Lotus corniculatus), dock (Rumex spp.), thistle
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(Cirsium spp.), cleavers (Geum urbanum), ivy (Hedera helix), perennial rye grass (Lolium
perenne), cock’s foot (Dactylus glomerata), dandelion (Taraxacrum spp.), knapweed
(Centaurea nigra), meadow sweet (Filipendula ulmaria).

Scrub habitats throughout the scheme area exhibited floral species including meadowsweet,
purple loosestrife (Lythrum salicaria), marsh ragwort (Senecio aquaticus), ground ivy
(Glechoma hederacea), and hedge bindweed (Calystegia sepium).

Aquatic plant species observed along watercourses (FW1, FW2) and drainage lines (FW4)
included rush (Juncus effusus), bulrush (Typha latifolia), and water lily (Nuphar lutea).

Indian balsam (/Impatiens glandulifera), an introduced and invasive species, was found to be
abundant in some areas, particularly along the Duiske River and, to a lesser extent, the River
Barrow. Japanese knotweed (Reynoutria japonica), another non-native/invasive species, was
recorded to a lesser extent along the same two waterbodies, while only one giant rhubarb
(Gunner sp.) plant was recorded in the Duiske River. These species are currently undergoing
a treatment programme. Garden escapes included cherry laurel, butterfly bush (Buddleja sp.),
and Lawson’s cypress (Chamaecypatris lawsoniana).

Details on the presence of habitats designated as Qls for the River Barrow and River Nore
SAC are provided in Section 6. Information pertaining to the distribution and extent of habitats
and species was sourced from NBDC and NPWS. The survey results of all ecological surveys
outlined in Section [3.1.3] are contained within the Ecological Surveys Report in Appendix B.
The details relevant to this report are outlined in the following account.

[4.3] Faunal Ecological Receptors

[4.3.1] Freshwater Invertebrates

In 2021, five locations, consisting of 3 in the Duiske and 2 in the River Barrow, were sampled
by Aquafact (see Figure 4-2). The Duiske River received a quality status of unpolluted as it
entered Graiguenamanagh. Stations 2 and 3 located further downstream in the town were
classified as slightly polluted. Although Stations 2 and 3 received a lower Q-value than station
1 they both recorded more sensitive species. Station 2 recorded three pollution sensitive
species and Station 3 two sensitive species, while Station 1 only recorded one such species.
However, Stations 2 and 3 also contained a higher abundance and diversity of pollution
tolerant species.
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@ Q-value Stations
— Duiske River

Both of the stations located within the Barrow River were classified as moderately polluted.
However, due to the depth of the river and it being in flood, these stations could not be
sufficiently sampled for health and safety reasons. The upstream station was sampled from
the riverbank while the only location that could be sampled downstream was on a flooded
grassy bank.

A similar methodology was employed by APEM during surveying of 3 sites in the upstream
storage area in 2023. According to the results of surveying by Triturus in 2021 and APEM in
2023, white-clawed crayfish (WCC) is apparently now absent. No evidence of WCC was found
at the proposed site during hand search and trapping surveys. However, the sensitivity and
conservation importance of this species, its listing as a Ql feature for the SAC, and its presence
within the system prior to the outbreak of crayfish plague, means that consideration of this
species is required irrespective of whether it is recorded.

Freshwater pearl mussel is listed as a Ql for the River Barrow and River Nore SAC (NPWS,
2011). However, extant populations are only known to occur in three tributaries. These are the
Mountain River, Ballymurphy River (Ballyroughan River) (i.e. not the main River Barrow
channel) and Aughavaud River 24 km upstream (Triturus, 2021). The Mountain River and
Ballymurphy River populations are located c. 7km and 5km upstream of Graiguenamanagh,
respectively. The freshwater pearl mussel would appear to be extinct in the main channel of
the River Barrow (Triturus, 2021).

There were no contemporary or historical records for freshwater pearl mussel available for the
Duiske River, Graiguenamanagh River or River Barrow in the vicinity of Graiguenamanagh or
Tinnahinch (Triturus, 2021).
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eDNA analysis for FPM in the Duiske River by Triturus in 2021 returned a negative result for
FPM eDNA (0 positive of 12 qPCR replicates, respectively). These results were considered
as evidence of the species’ absence from the Duiske River and its tributaries (i.e.
Graiguenamanagh and Tinnapark Rivers) with the nearest being the Mountain and
Ballymurphy Rivers located.

However, a positive result for FPM eDNA was returned in the River Barrow sample collected
at Lower Graiguenamanagh-Tinnahinch Weir (C0280) (1 of 12 qPCR replicates) (see Figure
4-3). Although eDNA was present at low concentrations, this result indicated the presence of
FPM an undefined distance upstream of Lower Tinnahinch Weir.
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Figure 4-3: FPM survey (source: Triturus, 2021)
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[4.3.2] Fish

A desk-based fisheries assessment was carried out by AQUAFACT in 2021. This report
focuses on a study carried out by Delanty et al. (2017) on fish stocks in the entire catchment
of the Barrow. The following text is adapted from the concluding summary of AQUAFACT’s
fisheries assessment.

The River Duiske catchment supports at least four protected species of fish, namely brown
trout (Salmo trutta), Atlantic salmon (Salmo salar), European eel (Anguilla anguilla), and at
least one of three species of lamprey.

The adjacent River Barrow supports up to twelve species of fish as per the following table
(Table 4-2) from Delanty et al. (2017). The non-migratory fish species listed are expected to
occur in the main channel of the River Barrow throughout the year.
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Table 4-2: Fish species in the River Barrow catchment (sensu Delanty et al., 2017).

Fish Species Total Count No sites present
Dace 1381 32
Roach 754 28
Perch 224 26
Minnow 4432 24
Atlantic Salmon (juvenile) 774 20
Atlantic Salmon (adult) 19 7
Pike 58 19
Gudgeon 215 17
Brown Trout (juvenile and adult) 139 16
European Eel 33 15
Stone loach 22 11
Roach x Bream hybrids 14 B
3 spined stickleback

Flounder 2 1

An electrofishing survey was carried out by Triturus Environmental Ltd (on behalf of
AQUAFACT) in February 2021 at the locations shown in Figure 4-4.

Five species were encountered during the survey, namely, Brook Lamprey (Lampetra
planeri), Atlantic Salmon (Salmo salar), Brown Trout (Salmo trutta), European Eel (Anguilla
anguilla) and Stone Loach (Barbatula barbatula).
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Atlantic salmon was present at the two sites on the Duiske River but was absent at site D1 on
the Graiguenamanagh Stream. Brown trout was present at all of the survey locations. Brook
lamprey was present at two of the three sites being absent at the most downstream site D3.
Eels were present at both sites on the Duiske River but were absent at site D1 on the
Graiguenamanagh Stream. A single stone loach was found on the most downstream survey
site D3. Results are presented in Table 4-3: Results of electrofishing survey (AQUAFACT,
2021).

Table 4-3: Results of electrofishing survey (AQUAFACT, 2021)

Site 0+ brown 1++ brown 0+ salmon 1++ salmon European Brook
Number trout trout eel lamprey

No. No./m2 No. No./m2 No. No./m2 No. No./m2 No. No./m2 No. No./m?

D1 0 0 3 0022 0 0 0 0 0 0 3 0.022
D2 11 0039 9 0.032 8 0.029 7 0.025 3 0.01 35 0.125
D3 8 0.04 3 0.015 14 0.07 7 0.035 2 0.01 0 0

The Graiguenamanagh Stream, site D1, was a poor to moderate quality spawning channel
due to the compacted bed and extremely limited clean gravels. The nursery value appeared
good with riffle and glide sequences and macrophyte cover. However, the fisheries survey
results did not reflect this, given an absence of juvenile trout. This was considered as a
consequence of the poor spawning habitat rather than the river profile attributes (see Figure
4-5). The channel had very localised pool and deeper glide habitat that supported a small adult
trout population. The poor downstream connectivity with the Duiske due to extensive culverting
and smaller size of the channel likely accounted for the absence of both European eel and
Atlantic salmon that were present downstream (sites D2 & D3).
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The stream supported moderate quality brook lamprey habitat with localised sand/silt beds on
meanders near glide and pool. The ammocoete densities recorded in these patches of habitat
were low indicating that while small local populations were present, the habitat was sub-
optimal overall. Nevertheless, lamprey habitat is often fragmented and isolated in small stream
habitats and the presence of any local populations can be considered of high conservation
value.

Threats to the site are the historical artificial straightening of the river and a risk of siltation.

In terms of fisheries value, the Duiske River was considered particularly good quality salmonid
nursery given its larger size and semi-natural profile, i.e., mixed glide, riffle, and pool
sequences. The Atlantic salmon densities also indicate it of extremely high importance in the
Barrow catchment as an Atlantic salmon nursery.

Salmonid spawning habitat at site D2 was considered overall particularly good given the
presence of well sorted coarse, medium, and fine gravels amongst cobbles. Holding habitat
was also good due to the presence of deeper glide and pool. The combination of exceptionally
good nursery and spawning habitat was reflected in the very good numbers of juvenile
salmonids, including mixed cohorts of Atlantic salmon parr. Eel habitat was moderate overall
due to downstream impediments to eel passage (i.e., weir) with small numbers captured.
Lamprey ammocoete habitat was excellent locally with silt and sand beds in pool and glide
slack areas supporting healthy populations. The sediment was light and uncompacted with
good organic content and indicating extremely high suitability for ammocoetes. Exceptionally
good ammocoete habitat was recorded adjoining both bridge abutments at the Well Lane
footbridge.

Salmonid spawning habitat at site D3 was considered moderate but improved to good locally
given pockets of course, medium, and fine gravels in pool tailings. Holding habitat was limited
overall due to a paucity of deeper pools which was reflected in the lower number of adult
salmonids recorded. The combination of good nursery habitat and moderate-good spawning
was reflected in the good numbers of juvenile salmonids, including mixed cohorts of Atlantic
salmon. Eel habitat was moderate overall due to more limited pools, bedded substrata (due to
high flows) and impediments to fish passage (i.e., weir). Lamprey ammocoete habitat was not
recorded present due to the high energy of the lower Duiske River and the absence of any
significant accumulations of suitable ammocoete burial habitat. Particularly good lamprey
ammocoete habitat is known to be present outside of the survey reach downstream near the
Duiske confluence with the River Barrow (pers. obs.).

A small weir 0.5 m high located downstream of a small bridge (52.54008488 W, -6.95567596
N) was identified as a potential threat to eel passage in the river.

During the fish habitat survey undertaken by APEM in 2023, it was found that the channel of
the Duiske River surveyed provides a good mix of aquatic habitats, favoured by a range of
fish and invertebrate species. Salmonid and mixed juvenile habitat was prevalent with adult
salmonid passageway and resting and holding areas being found along the reach. These
species including lamprey and salmon are assumed to be present.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 49

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Kavesa

[4.3.2.1] Atlantic salmon (Salmo salar)

There are no NBDC records relevant to this site. However, it is known that the distribution and
range of Atlantic salmon spans almost the entire country.

Migratory adult Atlantic salmon destined to spawn in the River Duiske catchment are expected
to enter the River Barrow during the summer months. They remain in the river’s deep waters
until the completion of maturation before initiating movement into the River Duiske closer to
spawning time, likely in December. The nature of the River Duiske does not suggest that it
offers suitable holding habitat for adult salmon over a prolonged period. Juvenile salmon might
be expected to leave the River Duiske at the smolt stage, typically during the months of March
through May, when river flows are elevated and the water temperature range is 7-13°C.
Salmon smolt migrating downstream from areas higher up in the River Barrow catchment
might also be expected to pass through Graiguenamanagh during these months and under
such conditions. The River Barrow catchment currently supports an Atlantic salmon
population/stock which is estimated to be below its conservation limit, based on recent
catchment wide electrofishing survey data (IFl, 2020). The electrofishing survey by
AQUAFACT found that Atlantic salmon was present in the River Duiske.

[4.3.2.2] Lamprey species

The River Barrow catchment-wide electrofishing survey of June-August 2015, which was
reported on by Delanty et al. (2017), does not provide specific identification of lamprey species
recorded in the River Duiske. However, both river and sea lamprey transformers have been
recorded during November 2020 among fish impinged and subsequently washed off band
screens at Great Island Cooling Water System, Campile, Co. Wexford, which abstracts cooling
water from Waterford Harbour, downstream of the River Barrow. Of course, the lamprey spp.
recorded by Delanty et al. (2017) in the River Duiske may also be brook lamprey that would
be expected to migrate locally within the River Duiske. The electrofishing survey by
AQUAFACT found that brook lamprey was present in the River Duiske.

[4.3.2.3] Twaite Shad

Only one record is held by the NBDC, indicating twaite shad presence approximately 10 km
downstream from the project area is shown in Table 4-4.

Table 4-4: Existing Records — Twaite Shad (NBDC).

ID Grid Ref Date Precision Notes
A S726379 10/05/2014 100 m Irish Federation of Sea Anglers
Catch Data

Twaite Shad (Alosa fallax fallax) is restricted in its distribution in the Barrow to below the weir
at Bahanna Woods (which acts as a barrier to its upstream migration). However, in line with
the precautionary principle, potential impacts on this species have been assessed in this
report.
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[4.3.3] European otter (Lutra Lutra)

A summary of existing data for otter is provided below in Table 4-5: Existing Records — Otter
Records were available from the National Biodiversity Data Centre (NBDC) and from the
NPWS Article 17 Spatial Dataset (2019).

Table 4-5: Existing Records — Otter
ID Grid Ref. Date Precision Notes

A S684444 23/11/04 100 m NBDC
Narrow stream with dense riparian vegetation of
gorse and brambles and a few trees. Surrounding
grassland very wet and used for grazing cattle.
Two spraints 200 m u/s on rock proximal to

stream.
B S722446 04/04/17 100 m NBDC

Sighting of live animal
ID Coordinates Date Precision Notes

(ITM)

C 673585, 645895 n/a n/a Article 17 Spatial Data
D 673534, 645845 n/a n/a Article 17 Spatial Data
E 672186, 644694 n/a n/a Article 17 Spatial Data
F 671990, 639396 n/a n/a Article 17 Spatial Data

The field survey by Ayesa ecologists in 2021 gathered evidence of otter activity within the
scheme area. The whole of the river corridor provides suitable habitat for otter.

Table 4-6: Field Survey - Evidence of Otters

ID Coordinates Notes
(ITM)

1 670526, 644040 Potential couch on River Barrow adjacent to where the mill race joins the
canal by Tinnahinch Castle.

2 670659, 643367  Potential holts on River Duiske. Located where mill race goes under the
R705 near Aldi. This area is extremely dry due to the shelter of the
overpass, there is very little vegetation, and the soil is very loose. There are
a number of scars in the embankment where it seems otters have attempted
to burrow, but the soil was too unstable to sustain a solid tunnel and kept
collapsing. For this reason, the Ayesa ecologists note that it is unclear if any
of these were ever viable holts.

3 670624, 643195  Potential spraint on River Barrow. It had a grainy texture common with otter
spraints but had a pale colour that suggested that it may simply be dog
faeces. Located on a clump of grass on the riverbank.

Ayesa ecologists, when surveying in the upstream storage area in 2023, in conjunction with
the mammal tunnel surveys, did not observe any live sightings of otter during the field surveys.
o otter holt/couch was observed; however, otter spraints and potential food remains were
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observed. Further surveys in 2024 did not record any evidence of Otter in the townlands of
Graiguenamanagh-Tinnahinch, nor in the upstream storage area.
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[5] Source-Pathway-Receptor Model

[5.1] Sources

The information hereunder provides a broad description of potential risk of significant effects
through surface water/groundwater, air, and land pathways. However, it must be noted that
the descriptions below provide information on typical sources of significant effects but do not
encapsulate actual significant effects that will be incurred from the proposed scheme works.
Section 6 provides a full description of the likelihood of significant effects to Qls / SCls and
their conservation objectives.

[5.1.1] Sediment

Degradation of freshwaters resulting from excess inputs of sediment is a global concern (e.g.,
Heino et al., 2020; Gaffney et al., 2020), There is a wide body of literature investigating
sediment transport in watersheds from source to sea in Ireland (e.g., Lyons et al., 2021;
McKenzie et al, 2023) and proxy watersheds abroad (e.g., Noe et al., 2020; Xu et al., 2023;
Zhang et al., 2024). Whilst sedimentation outside of the influence of human activity does occur,
such as naturally occurring soil erosion of streambanks, and plays an important role in
freshwater systems for nutrient transfer typical ecosystem functioning (see Buendia et al.,
2013; Turley et al., 2014), the effects of sedimentation his is greatly exacerbated by
anthropogenic actives (e.g., Gaffney et al., 2020; Wu et al., 2020).

Specifically, fine sediment can have deleterious effects on waterbodies and is a major pressure
on water quality in Irish rivers (see McKenzie et al, 2023). Fine sediment may have deleterious
consequences for the ecological communities present in a water body, impacting on primary
producers, invertebrates and fish (e.g., Collins et al., 2011; Jones et al., 2012; Piggott et al.,
2012; McKenzie et al, 2023). Within fluvial systems, sedimentation occurs as either suspended
sediment in the water column or as deposited sediment that covers the benthic surface,
although given the nature of movement within a water column, there is some degree of transfer
between both types (Benoy et al., 2012). The primary impact of fine or suspended sediment
on macrophytes and algae occurs through light impedance in the water column, which may
alter the ability for periphyton and submerged and/or emergent plants to carry out
photosynthesis (Bilotta and Brazier, 2008; Gaffney et al., 2021; Wu et al., 2020). Impacts of
elevated sedimentation to invertebrates typically surround through abrasions and obstruction
up of respiration mechanisms (i.e., spiracles), or through smothering / burial in the instance of
benthic invertebrates (McKenzie et al., 2023). Additionally, sedimentation can indirectly result
in the alteration and / or loss of macrophyte and algal communities, and directly through the
deterioration and / or loss of ecological niches within watercourses (see McKenzie et al.,
2023). Similarly, for salmonid fish, key impacts include abrasions and blocking of qill
mechanisms, along with the smothering of respiring eggs/larvae (Bilotta and Brazier, 2008).

Primary sources of sedimentation and/or siltation will arise from,

e The construction of the upstream storage area, which will encompass 1) the
construction of a raised earthen wall as the primary component of the upstream
impoundment, 2) the construction of the upstream impoundment spillway, 3) the
temporary diversion of the Duiske River flow path during construction works.
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e General construction works encompassed within the flood relief scheme works,
including demolition of existing infrastructure (e.g., boundary walls, bollard removals,
flood wall repairs, etc), site clearance, construction of new flood infrastructure
including in-stream works (i.e., flow control structures, bridge replacements, wall
construction).

In addition to the abovementioned, consideration was also given to the following;

o Studies by Escauriaza et al. (2017; 2023) assessed computational models of flow,
sediment transport and morpho dynamics in rivers, and concluded that the aquatic
zone of potentially highest impact was found to be from the location of the proposed
development up to 5 km downstream (also see Hamidifar et al., 2024).

[5.1.2] Flow Alterations of Watercourses

River landscapes are interconnected, complex, dynamic, interacting social-ecological
systems (Hand et al., 2018; Dunham et al., 2018). The alteration of river flow regimes by dams,
weirs, and water extraction is a ubiquitous and significant anthropogenic impact on freshwater
ecosystems (Ekka et al., 2020).

The construction of the upstream storage area will necessitate the temporary diversion of the
current flow path of the Duiske River for the duration of the construction phase. The diversion
of the River Duiske will entail constructing a new temporary channel outside of the works area.
Design measures included in the temporary diversion works include the lining or hydroseeding
of the banks of the diversion to minimise sediment influx into the watercourse.

Additionally, the construction phase of the upstream storage area will necessitate the
construction of several temporary crossings of the River Duiske. Temporary river crossings
will encompass the laying of terram layer on the riverbed, with the subsequent placement of a
concrete culvert to allow continued water flow. The crossing will be backfilled with suitable
granular material, over which a temporary road will be constructed.

The alteration of natural flows can have short-term effects on the richness, composition, and
abundance of aquatic biota (i.e., plants, amphibians, invertebrates, and fish), ecological
processes and in-channel, riparian, and floodplain environments (Rolls and Bond, 2017).
Alterations in natural flows can result in downstream alterations in substrate composition
through increased erosion and / or deposition mechanics (see Guri et al., 2024). Alterations
in erosion/deposition mechanics of watercourses typically result in the loss of bankside
vegetation, which in turn may result in significant losses in refuges for fish community
composition and structure, preferred breeding areas for amphibians, and preferred foraging
areas for otter (e.g. Xiang et al., 2022).

The temporary channel will be blocked off and the river realigned to its original course upon
completion of the construction of the flow control structure.

[5.1.3] Hydrocarbons & Toxic Contaminants

Hydrocarbons, including Polycyclic Aromatic Hydrocarbons (PAHs), are toxic organic
compounds derived mainly from fossil fuels and their byproducts (Vijayanand et al., 2023).
Among the anthropogenic contaminants, PAHs have caused great concern due to their
toxicity, persistence, bioaccumulation, long-distance transport by air and potentially adverse
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health effects on living organisms, including humans (Honda and Suzuki, 2020; Patel et al.,
2020).

Owing to their highly lipophilic, carcinogenic, mutagenic, and teratogenic characteristics, PAHs
contaminating the environment is a global concern in terms of ecological safety and human
health (Achten and Hofmann, 2009; Naudin et al., 2019). PAHs are pervasive environmental
pollutants that have been found in different environmental media, including air (e.g. Oleagoitia
et al., 2019), soil (e.g. Masto et al., 2019; Syed et al., 2017), and water (e.g. Li et al, 2010;
Bansal and Kim, 2015).

PAHSs can originate from multiple sources, including incomplete combustion of fossil fuels and
vehicle exhaust, accidental spills of aliphatic hydrocarbons (e.g., fuels and hydraulic fluids),
as well as from photo/chemical/biological transformation of PAHs (Qiao et al. 2022). Owing to
their low solubility and high resistivity to anoxic bacterial degradation (Karlsson and Viklander,
2008; Patrolecco et al., 2010), a significant number of PAHs are adsorbed onto suspended
particulate matter (SPM) in receiving waters (Sun et al., 2009).

Hydrocarbons are known to be highly toxic, even at low concentrations (Wang et al, 2023).
Aquatic organisms, especially fish and invertebrates, can suffer from acute or chronic toxicity,
leading to physiological stress, weakened immune systems, or death (see Vijayanand et al.,
2023). Exposure can also result in reproductive issues, growth defects, and behavioural
abnormalities in wildlife (see Vijayanand et al., 2023; Usman et al, 2024). PAHs accumulate
in the tissues of aquatic organisms and can move up the food chain (Vijayanand et al., 2023).
Bioaccumulation can increase the risk of cancer and other illnesses in animals, birds, and
humans who consume contaminated aquatic organisms (see Usman et al, 2024). Although
hydrocarbons can degrade over time, this process is slow in aquatic environments (Oleagoitia
et al.,, 2019). Their persistence can lead to long-term contamination, altering the water's
chemical balance and reducing dissolved oxygen levels (Vijayanand et al., 2023; Usman et
al, 2024).

Hydrocarbon sources during the proposed development works include construction vehicles
and machinery, specifically those required for earthworks and excavation activities.

[5.1.4] Noise & Vibration

Noise and vibration emissions from transportation, construction, and industrial activities can
significantly disrupt natural ecosystems by altering wildlife behaviour, habitats, and ecological
processes (Erbe et al., 2022). The intensity and impact of these emissions depend on factors
such as proximity to wildlife habitats, frequency, and duration of activities, with prolonged or
frequent disturbances leading to severe effects. Impacts range from mild, such as brief
behavioural changes and temporary avoidance, to more serious, including long-term
displacement from crucial feeding or breeding areas, chronic stress, and even injury (Kight
and Swaddle, 2011).

In the instance of the proposed scheme works, the primary receptors of concern potentially
receiving noise and vibration emissions are otter and avifauna. Birds, for example, rely heavily
on acoustic communication for mating, territory defence, and predator warnings. Persistent
low-frequency noise, such as from roadways, has been shown to decrease bird species
diversity and breeding densities (Goodwin and Shriver, 2011; Reijnen and Foppen, 2006;
Cooke et al., 2020). Otters are similarly impacted; they use vocalizations for social interactions
and mating, which high noise levels can disrupt, potentially affecting social structures and
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mating success (Gnoli, 1995; Kok, 2023). Additionally, noise pollution and vibrations from
human activities can deter otters from foraging, limiting feeding opportunities and increasing
competition for resources (Luo et al., 2015). Continuous exposure can cause chronic stress,
leading to behavioural changes like habitat avoidance, reduced breeding success, and lower
population densities (Arcangeli et al., 2022). Construction-related vibrations can also disturb
sediment and riverbank substrates, reducing prey availability and degrading otter habitats
(Bates, 2024).

The construction of the upstream storage area will necessitate the temporary diversion of the
current flow path of the Duiske River for the duration of the construction phase, as well as
the construction of several temporary crossings of the River Duiske (see 5.1.2 for details).
The construction of these works will include site clearance, excavations, earth moving, all of
which necessitate the use of heavy machinery which will result in noise and vibration
emissions.

The de facto daytime noise limit in relation to humans, as recommended by most local
authorities in Ireland, is a sound pressure level (SPL) of 55 decibels (dB).

In calculating a Zol for noise emissions, British Standard BS 5228:2009+A1:2014 was
consulted. According to guidance (Table C.1-12), the ‘loudest’ machine on some of the sites
will be similar to a ‘13 tonne excavator’ which will emit a SPL of ~79 dB, measured at a distance
of 10 metres. The Zol will be the distance between the source of noise and the point at which
the SPL is 55 dB.

This distance was calculated by using the sound attenuation formula, as described below:
SPL, = SPL; - 20 * log (R, / Ry)

e SPL, is the Sound Pressure Level at point 1 (79 dB)

e SPL,; is the Sound Pressure Level at point 2 (55 dB)

¢ R, is the distance from the sound source to point 1 (10 m); and

¢ R is the distance from the sound source to point 2 (Zone of Influence).
¢ R, =158.55 metres.

The Zol for noise emissions is therefore 158.55 metres, in all directions from each of the works
locations.

[5.1.5] Habitat Loss

The loss of habitats during the proposed scheme works is a significant environmental concern,
as it disrupts both aquatic and terrestrial ecosystems (Blann, 2009; Crowe, 2010). These
activities include removing vegetation along riverbanks, which eliminates essential habitats for
birds, mammals, and insects that rely on riparian zones for food, shelter, and breeding.
Approximately 728 m? of woodland is to be lost in total between the upstream storage area
and the Graiguenamanagh town area. The upstream storage area will account for
approximately 630m? of lost woodland. Removing vegetation and altering flow regimes
degrade in-stream habitats by increasing sedimentation and water temperatures, conditions
that make the environment unsuitable for fish, invertebrates, and aquatic plants (Palmer, 2019;
Burton, 2010, Hayes, 2018; Bonacina, 2023).
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These activities not only diminish biodiversity but also weaken riparian zones, which are
crucial for stabilising banks, filtering pollutants, and supporting diverse wildlife. Soil
disturbance affects the structure and nutrient composition necessary for plant regrowth,
impacting the overall health of riparian zones. Additionally, equipment used during
construction and maintenance can introduce pollutants, such as oils and chemicals, further
degrading both riparian and aquatic ecosystems (Ogidi, 2022). Without the stabilising effects
of these natural buffers, ecosystems face increased erosion, nutrient loading, and the spread
of invasive species, which fragment habitats and reduce biodiversity (Capon, 2020; Graziano,
2022; Stella and Bendix, 2019).

Direct habitat loss and fragmentation from the proposed scheme limit species movement,
impacting genetic diversity and resource access. Altered habitats often fail to support the same
diversity of species, leading to declines in sensitive populations.

[5.1.6] Invasive Alien Species

Spread of non-native species is a major threat to global biodiversity. Both terrestrial and
aquatic habitats can be negatively affected, resulting in damage to conservation and in some
cases public, animal and plant health may also be threatened (Stokes, 2004). In the context
of the proposed works, the source could be activities that introduce invasive species, such as
soil movement that brings non-native seeds or organisms into new areas. For invasive
species, the pathway could include water channels, machinery, or soil displacement, allowing
these species to spread and establish in sensitive habitats (Panov et al, 2009; Szumanska,
2021; Montagnani, 2022). Targets of the disturbance include native plants, fish, or riparian
vegetation. Receptors are affected by the presence and spread of invasive species, which can
outcompete native flora and fauna, altering habitat structure and ecosystem dynamics (Jhariya
et al., 2022; Poland, 2021). With riparian zones along water networks, they are already highly
invaded with non-native species and, consequently, there is a greater risk of further spreading
these alien species as a result of the proposed scheme works (Aronson, 2017).

The proposed scheme can inadvertently contribute to the spread of invasive species, as the
movement of soil, water, and machinery between sites can transport seeds, plant fragments,
or other organisms to new locations (Hodkinson, 1997). Invasive plants, for example, can
quickly establish in disturbed soil along watercourses, where they outcompete native
vegetation, reduce biodiversity, and alter the structure of riparian habitats (Modiba et al, 2017;
Kiss et al, 2019). Invasive species often thrive in areas of disturbance, making watercourses
undergoing construction especially vulnerable (Richardson, 2007).

Construction activities disturb soil, creating opportunities for invasive species to establish
themselves in the newly disturbed areas. Removing native vegetation can create open spaces
that are quickly colonised by invasive species, which may be better adapted to thrive in
disturbed environments. Construction equipment, vehicles, and materials can inadvertently
carry seeds or fragments of invasive species from one location to another. As native species
decline due to habitat alteration, invasive species may thrive in the absence of competition,
further destabilising the ecosystem.

[5.2] Pathways

The potential pathways for impacts are assessed as follows:
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o Surface water and groundwater — Impacts can be carried downstream in the normal
flow of water. Upstream impacts may also be transmitted where the level of the water
is altered. In rare circumstances, the works may alter the condition of the groundwater,
which can be transmitted downgradient where there is hydrological connection with
surface water. As such, the likelihood of significant effects to groundwater are
considered in this pathway.

e Air — Noise, vibration and dust impacts can be felt as a direct result of construction
works including vehicle movement, construction works and / or vegetation
management.

e Land - direct result of construction works including vehicle movement as well as
storage areas and vegetation management.

[5.3] Receptors

The connectivity and/or proximity of the proposed scheme works to Natura 2000 sites
identified within the Zol is assessed below. Habitats and species associated with Natura 2000
sites identified as being at risk of potential significant effects from the proposed scheme works
are provided in the sections hereunder. Additionally, any sensitive/protected species/habitats
within the immediate vicinity of the proposed works have also been considered.

[5.3.1] Natura 2000 Sites
River Nore SPA [004233]

The Site Synopsis and Conservation Objectives for the site are available at
http://www.npws.ie/protected-sites/sac/004233. The location of this SPA in relation to the
proposed scheme is shown in Figure 3-8. This SPA is of high conservation value for the
following SCI:

o Kingfisher (Alcedo atthis) [A229]
Blackstairs Mountains SAC [000770]

The Site Synopsis and Conservation Objectives for the site are available at
http://www.npws.ie/protected-sites/sac/000770. The location of this SAC in relation to the
proposed scheme is shown in Figure 3-8. This SAC is of high conservation value for the
following Qls:

o Northern Atlantic wet heaths with Erica tetralix [4010]
e European dry heaths [4030]

River Barrow and River Nore SAC [002162]

The Site Synopsis and Conservation Objectives for the site are available at
http://www.npws.ie/protected-sites/sac/002162. The location of this SAC in relation to the
proposed scheme is shown in Figure 3-8. This SAC is of high conservation value for the
following Qls:

o Northern Atlantic wet heaths with Erica tetralix [4010]
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o Estuaries [1130]

¢ Mudflats and sandflats not covered by seawater at low tide [1140]
o Reefs [1170]

e Salicornia and other annuals colonising mud and sand [1310]

e Atlantic salt meadows (Glauco-Puccinellietalia maritimae) [1330]
e Mediterranean salt meadows (Juncetalia maritimi) [1410]

o Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-
Batrachion vegetation [3260]

o European dry heaths [4030]

e Hydrophilous tall herb fringe communities of plains and of the montane to alpine levels
[6430]

e Petrifying springs with tufa formation (Cratoneurion) [7220]
e Old sessile oak woods with llex and Blechnum in the British Isles [91A0]

e Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion
incanae, Salicion albae) [91E0]

o Desmoulin's Whorl Snail (Vertigo moulinsiana) [1016]

o Freshwater Pearl Mussel (Margaritifera margaritifera) [1029]
o White-clawed Crayfish (Austropotamobius pallipes) [1092]

o Sea Lamprey (Petromyzon marinus) [1095]

o Brook Lamprey (Lampetra planeri) [1096]

o River Lamprey (Lampetra fluviatilis) [1099]

o Twaite Shad (Alosa fallax fallax) [1103]

e Salmon (Salmo salar) [1106]

o Otter (Lutra lutra) [1355]

o Killarney Fern (Trichomanes speciosum) [1421]
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[6] Screening of Likely Significant Effects to European Sites

In assessing the likelihood of the occurrence of significant effects, the logic is as follows:

e The conditions necessary for a significant effect are considered, and

e The likelihood of that effect is assessed, considering the process/emission magnitude,
duration, timing and frequency, as well as the connectivity with the proposed project
site and the sensitivity of the QI/SCI to the process/emission in question.

The below definitions are relevant at this stage:

e Likely Significant Effect - Where a plan or project is likely to undermine any of the site’s
conservation objectives.

o Possible Significant Effect - Where a plan or project has an indicated potential to
undermine any of the site’s conservation objectives, but where doubt exists about the
risk of a significant effect in the current context. Nevertheless, where doubt exists about
the risk of a significant effect, use of the precautionary principle requires this effect to
be considered appropriately within the Article 6 assessment process.

The following section identifies whether there is likelihood for significant effects to Natura sites
via the designated pathways (i.e. surface water/groundwater, air, and/or land pathways) may
result from the proposed scheme works. This stage of the assessment considers whether there
is connectivity between Natura 2000 sites identified within the Zone of Influence.

Table 6-1: Preliminary Screening Assessment of Natura 2000 sites with Zol

Natura
2000 Site

River Nore
SPA

Blackstairs
Mountains
SAC

River
Barrow and
River Nore
SAC

Upstream/Downstream Connectivity or Overlap between
Proposed Scheme Works and Natura 2000 Sites within Zol

There is distant upstream connectivity only, with the SPA being
located ~ 30 km (hydrological distance) from the nearest
proposed scheme works. Kingfisher, an Annex | species under
the EU Birds Directive, is the sole designated SCI for the River
Nore SPA. This species is known to travel large distances to
forage. Additionally, the River Duiske and River Barrow provide
excellent commuting corridors for Kingfisher.

There is distant upstream connectivity only, with the SAC being
located ~ 15 km (hydrological distance) from the nearest
proposed scheme works. Qls designated for this site include
terrestrial habitats only. The distant connectivity between the
SAC and the proposed scheme works provides sufficient buffer
to any significant effects.

The proposed scheme works and associated infrastructure will
occur along the main stem of the River Barrow and along the
Duiske River. Both of these watercourses have been identified
as key habitats that support several ecological receptors,
including Salmonids, Freshwater Pearl Mussel, White-clawed
Crayfish, and numerous bird species, amongst others.

Considered for
Further
Assessment?

Yes

Yes

The section hereunder examines the likelihood of significant effects to the conservation
objectives of Qls/SCls for each Natura site allocated for further assessment (see Table 6-1

Graiguenamanagh-Tinnahinch Flood Relief Scheme

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025

60

Confidential document. Reproduction prohibited.

Appropriate Assessment




savesa

above). Information pertaining to the Conservation Objectives of each QI and/or SCI was
reviewed, along with the location of the Natura 2000 site relative to the proposed scheme
works. Table 6-2, below, provides a summary of the conservation objectives of Qls and/or SCls
identified for each Natura 2000 site considered for assessment.
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Table 6-2: Likelihood of significant effects to Qls / SClIs within designated River Nore SPA.

Designated QI / SCI [EU Code] Conservation Objectives and Comments
River Nore SPA

Kingfisher (Alcedo atthis) The River Nore SPA is a long, linear site along the River Nore

[A229] and is located ca. 30 km (hydrological distance) from the nearest
proposed scheme works in Graiguenamanagh but is located ca.
9 km southwest via land pathway. The River Nore SPA is
designated as an important site for breeding Kingfisher, which is
listed as an Annex | species of the EU Birds Directive. The
conservation objectives for Kingfisher include:

e Maintain the favourable conservation status of supporting
habitats, achieved when 1) the natural range and area of
favourable habitats are increasing or stable, 2) the specific
structure and functions for long-term maintenance exist
and likely to continue, 3) the typical species encompassed
in the favourable habitat continue to exist.

e Maintain the favourable conservation status of the species,
achieved when, 1) the population dynamics of the species
is stable or increasing, 2) the natural range of the species
is neither reduced nor likely to be reduced, 3) there is
sufficiently large habitat to support the species.
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The River Nore SPA is located ca. 9 km from the scheme and is ca. 30 km
(hydrological distance) downstream of the proposed works. Kingfisher is the sole
designated SCI for the River Nore SPA and is known to travel large distances to
forage. Additionally, the River Duiske and River Barrow provide excellent
commuting corridors for Kingfisher.

The proposed scheme works will most likely result in significant effects through
surface water pathways, such as increased sedimentation and / or contaminants
(such as hydrocarbons) in the Rivers Barrow and Duiske. The River Duiske
offers an important foraging corridor for Kingdfisher, with the original CFRAM
survey in 2021 revealing several Kingfisher perches along the lower reaches of
the river. Surface water run-off and sediment influxes may have significant
effects to water quality and, consequently, the availability of aquatic prey items
for Kingfisher (fish, amphibians, crustaceans, insects). Additionally, the
proposed temporary diversion of the River Duiske during the construction of the
upstream storage infrastructure will result in increased sediment run-off and
alteration in surface flow, which may result in the loss of potential prey items and
foraging habitat for Kingfisher. However, the proposed works are short-term and
primarily limited to bankside works (with small volumes of instream works), and
whereby the occurrence and abundance of aquatic communities along the River
Duiske and River Barrow will not be significantly altered in the medium - or long-
term. As such, significant effects to the conservation objectives of Kingfisher
through surface water pathways are unlikely.

Although the proposed scheme works will occur proximal to and within
watercourses which may offer foraging habitat to Kingfisher, the proposed works
will only result in localised short-term effects to potential prey items of Kingfisher
through noise and vibration effects.

Moreover, the proposed scheme works may result in additional significant effects
to aquatic habitats through land pathways, specifically through the installation of
flood protection infrastructure and associated works. However, there are no
suitable breeding sites identified for Kingfisher proximal to the proposed FRS
works, nor will the proposed FRS works result in the permanent alteration of
Kingfisher prey communities along the River Duiske or River Barrow.
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Consequently, it is determined at this stage that significant effects to the
conservation objectives of Kingfisher through surface and groundwater, air or
land pathways are unlikely.

Table 6-3: Likelihood of significant effects to Qls / SCls within River Barrow and River Nore SAC.

Designated QI / SCI [EU Code] Conservation Objectives and Comments

River Barrow and River Nore SAC

Estuaries [1130] Estuarine habitats are located ca. 7.5 km downstream from the
nearest FRS works (NPWS, 2024). The conservation objectives

(NPWS, 2011) include:

e The stable or increasing size of total area of estuarine
habitat.

e The maintenance (density and distribution) of sediment
based invertebrate communities (e.g., polychaetes
community, Nephtys cirrose community), which typically
support intertidal wading birds.

Mudflats and sandflats not
covered by seawater at low
tide [1140]

This habitat type is found in the lower reaches of the River
Barrow, specifically within the lower reaches of the estuary
where the River Barrow enters the Waterford Bay (NPWS,
2024). The conservation objectives (NPWS, 2011) include:

e The stable or increasing size of total area of estuarine
habitat.

e The maintenance of the extent of Zostera dominated
community.

¢ Natural maintenance (density and distribution) of sediment
based invertebrate communities (e.g., polychaetes
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Estuarine habitats encompass the entirety of the lower reaches of the River
Barrow. The proposed scheme works will most likely not result in significant
effects through surface water pathways, such as increased sedimentation and/or
contaminants (such as hydrocarbons).

Estuaries support a multitude of species, including highly mobile, sedentary,
migratory and resident species. The proposed scheme works are sufficiently far
away from estuarine habitats that any/all noise and vibration emissions will be
completely dissipated. As such, it is determined that noise and vibration effects
are unlikely to result in significant effects to estuarine habitats.

Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into estuary habitats.

Consequently, it is determined that significant effects to the conservation
objectives of estuaries through surface and groundwater, air or land
pathways are unlikely.

Mudflats and sandflats occur extensively throughout the lower reaches of the
River Barrow. The proposed scheme works are unlikely to result in significant
effects through surface water pathways, such as increased sedimentation and /
or contaminants (such as hydrocarbons). The estuarine reaches of the River
Barrow are located > 7 km from the nearest proposed scheme works, wherein a
significant dilution effect is afforded.

Mudflats/sandflats support a multitude of species, including highly mobile,
sedentary, migratory and resident species. The proposed scheme works are
sufficiently far away from Mudflats/sandflats habitats that any / all noise and
vibration emissions will be completely dissipated. As such, it is determined that
noise and vibration effects are unlikely to result in significant effects to mudflats
and sandflat habitats.
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Designated QI / SCI [EU Code]

Reefs [1170]

Salicornia and other annuals
colonising mud and sand
[1310]

Conservation Objectives and Comments

community, Nephtys cirrose community), which typically
support intertidal wading birds.

This habitat type is represented as an extensive area of honey-
comb worm biogenic reef occurs adjacent to Duncannon, Co.
Wexford on the eastern shore of the estuary (NPWS, 2024). The
conservation objectives (NPWS, 2011) include:

e Maintain a stable or increasing total area of the habitat.
¢ No decline in habitat distribution or occurrence.

e Conserve the community distribution types within these
habitats, namely Fucoid-dominated intertidal reef
community complex; Mixed subtidal reef community
complex; Faunal turf-dominated subtidal reef community;
Anemone- dominated subtidal reef community; and
Laminaria- dominated community complex.

Salicornia colonising mud and sand are found in the creeks of
the saltmarshes and at the seaward edges of them within the
River Barrow estuary (NPWS, 2024). The conservation
objectives (NPWS, 2011) include:

e Maintain a stable or increasing total area of the habitat.
¢ No decline in habitat distribution.

e Maintain and / or restore the physical structure (sediment
supply, creeks & pans, flooding and regime) of the habitat.

¢ Maintain vegetation height, zonation and cover.
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Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into mudflats/sandflats habitats.

Consequently, it is determined that significant effects to the conservation
objectives of mudflats/sandflats through surface and groundwater, air or land
pathways are unlikely.

Reef habitats occur in an isolated portion along the eastern coastline of the lower
portions of the River Barrow estuary. The proposed scheme works are unlikely
to result in significant effects through surface water pathways, such as increased
sedimentation and / or contaminants (such as hydrocarbons). Reef habitats are
located > 30 km from the nearest proposed scheme works, wherein a significant
dilution effect is afforded.

Reef habitats support a multitude of species, including highly mobile, sedentary,
migratory and resident species. However, the proposed scheme works are
sufficiently far away (> 30 km) from reef habitats that any / all noise and vibration
emissions will be completely dissipated. As such, itis determined that noise and
vibration effects are unlikely to result in significant effects to reef habitats.

Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into reef habitats.

Consequently, it is determined that significant effects to the conservation
objectives of reefs through surface and groundwater, air or land pathways

are unlikely.

Salicornia colonising mud and sand occur throughout the lower reaches of the
River Barrow estuary. The proposed scheme works are unlikely to result in
significant effects through surface water pathways, such as increased
sedimentation and / or contaminants (such as hydrocarbons). The lower
estuarine reaches of the River Barrow are located > 30 km from the nearest
proposed scheme works, wherein a significant dilution effect is afforded.

Salicornia colonising mud and sand habitats support a multitude of species,
including highly mobile, sedentary, migratory and resident species. The
proposed scheme works are sufficiently far away (> 30 km) from estuary habitats
that any / all noise and vibration emissions will be completely dissipated. As
such, it is determined that noise and vibration effects are unlikely to result in
significant effects to Salicornia colonising mud and sand
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Designated QI / SCI [EU Code]

Atlantic salt meadows
(Glauco-Puccinellietalia
maritimae) [1330]

Mediterranean salt meadows
(Juncetalia maritimi) [1410]

Water courses of plain to
montane levels with the
Ranunculion fluitantis and
Callitricho-Batrachion
vegetation [3260]

Conservation Objectives and Comments

Salt meadows occur at the southern section of the site in old
meadows where the embankment has been breached, along
the tidal stretches of in-flowing rivers of the estuarine section of
the River Barrow. Salt meadows appear as narrow bands on the
channel side of Common Reed (Phragmites australis) beds and
in narrow fragmented strips along the open shoreline (NPWS,
2024). The conservation objectives (NPWS, 2011) of these
habitats include,

e Maintain a stable or increasing total area of the habitat.
¢ No decline in habitat distribution.

e Maintain and / or restore the physical structure (sediment
supply, creeks & pans, flooding and regime) of the habitat.

Maintain vegetation height, zonation and cover.

Maintain the representative range of sub-communities with
typical saltmarsh species.

Watercourses of plain to montane levels that exhibit floating
river vegetation are well represented in the Barrow and in the
many tributaries of the site (NPWS, 2024). The conservation
objectives (NPWS, 2012) of these habitats include,

e Maintain a stable or increasing total area of the habitat.
¢ No decline or change in habitat distribution or occurrence.

¢ Maintain the hydrological regime of the watercourses (river
flow, tidal influence, freshwater seepages).
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Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into estuary habitats.

Consequently, it is determined that significant effects to the conservation
objectives of Salicornia colonising mud and sand through surface and
groundwater, air or land pathways are unlikely.

Salt meadow habitats occur throughout the lower reaches of the River Barrow
estuary. The proposed scheme works are unlikely to result in significant effects
through surface water pathways, such as increased sedimentation and / or
contaminants (such as hydrocarbons) as the lower estuarine reaches of the
River Barrow are located > 30 km from the nearest proposed scheme works,
wherein a significant dilution effect is afforded.

Salt meadow habitats support a multitude of species, including highly mobile,
sedentary, migratory and resident species. The proposed scheme works are
sufficiently far away (> 30 km) from salt meadow habitats that any / all noise and
vibration emissions will be completely dissipated. As such, it is determined that
noise and vibration effects are unlikely to result in significant effects to Salt
Meadows habitats.

Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into salt meadow habitats.

Consequently, it is determined that significant effects to the conservation
objectives of Salt Meadows through surface and groundwater, air or land
pathways are unlikely.

Examples of floating vegetation can be found throughout the River Barrow, and
proximal to Graiguenamanagh town. The proposed scheme works are unlikely
to result in significant effects through surface water pathways, such as increased
sedimentation and / or contaminants (such as hydrocarbons), resulting in altered
water quality, and alteration of preferred habitat quality.

Floating vegetation habitats support a multitude of species, including highly
mobile, sedentary, migratory and resident species. However, floating vegetation
habitats are typically not affected by noise and vibration effects.

Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into the River Barrow.

Consequently, it is determined that significant effects to the conservation
objectives of Montaine rivers (aka floating vegetation habitats) through surface
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Designated QI / SCI [EU Code]

European dry heaths [4030]

Conservation Objectives and Comments

Maintain substratum composition - dominated by the particle
size ranges, appropriate to the habitat sub-type (frequently
sands, gravels and cobbles).

Maintain water quality to prevent changes in species
composition.

Maintain vegetation composition — habitats should include
typical species in good condition.

Dry heath at the site occurs in pockets along the steep valley

sides of the rivers especially in the Barrow Valley and along the
Barrow tributaries where they occur in the foothills of the

Blackstairs Mountains

(NPWS, 2024). The conservation

objectives (NPWS, 2012) of these habitats include:

Hydrophilous tall herb fringe
communities of plains and of
the montane to alpine levels
[6430]

Maintain a stable or increasing total area of the habitat.
No decline or change in habitat distribution or occurrence.

Maintain the physical structure in soil nutrient status (free-
draining, acid, low nutrient soil with rocky outcrops).

Maintain the vegetation structure of the habitat through, 1)
percentage cover of characteristic shrub indicator species,
2) percentage cover of senescent gorse, 3) percentage
cover of long shoots of bilberry, 4) percentage cover of
scattered native trees and shrubs, and 5) number of positive
indicator species.

Maintain the vegetation composition through, 1) low
percentage cover of negative indicator species, 2) number
of bryophytes or non-crustose lichen, 3) cover of bracken (<
10%), 4) low percentage cover of weedy negative indicator
species (< 1%), 5) no decline in distribution or population
size of rare, threatened or scare species.

Eutrophic tall herb vegetation occurs in association with the
various areas of alluvial forest and elsewhere where the
floodplain of the river is intact (NPWS, 2024). The conservation
objectives (NPWS, 2012) of these habitats include:
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and groundwater pathways are likely but significant effects through air or
land pathways are unlikely.

European dry heaths are primarily located in areas proximal to the Blackstairs
Mountains SAC, located to the East of Graiguenamanagh town. The proposed
scheme works are unlikely to result in significant effects through surface water
pathways, such as increased sedimentation and / or contaminants (such as
hydrocarbons). European dry heaths are located > 15 km (along the River
Barrow watercourse) from the nearest proposed scheme works, wherein a
significant dilution effect is afforded.

European Dry heath habitats support a multitude of species, including highly
mobile, sedentary, migratory and resident species. The proposed scheme works
are sufficiently far away (> 7 km) from dry heath habitats that any / all noise and
vibration emissions will be completely dissipated.

Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into European dry heath habitats.

Consequently, it is determined that significant effects to the conservation
objectives of European Dry Heaths through surface and groundwater, air or
land pathways are unlikely.

Hydrophilous tall herb communities occur throughout the River Barrow and River
Nore, with the nearest alluvial woodland habitat located on the eastern bank of
the River Barrow, ~ 150 m from the nearest proposed scheme works.
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Designated QI / SCI [EU Code] Conservation Objectives and Comments

e Maintain a stable or increasing total area of the habitat.
¢ No decline or change in habitat distribution or occurrence.

e Maintain the hydrological regime of the habitat (flooding
depth and/or height of the water table).

¢ Maintain the vegetation structure as it regards to sward
height.

¢ Maintain the vegetation composition (broadleaf herb: grass
ration, typical species, low abundance of negative indicator
species).

Petrifying springs with tufa Petrifying springs with Tufa formation is a rare habitat in Ireland

formation (Cratoneurion) and one listed with priority status on Annex | of the E.U. Habitats

[7220] Directive. These hard water springs are characterised by lime
encrustations, often associated with small waterfalls (NPWS,
2024). The conservation objectives (NPWS, 2012) of these
habitats include,

e Maintain a stable or increasing total area of the habitat.
¢ No decline or change in habitat distribution or occurrence.

¢ Maintain the hydrological regime of the habitat (height of the
water table, water flow).

¢ Maintain water quality to typical oligotrophic and calcareous
conditions.

e Maintain vegetation composition to ensure typical species.
Alluvial forests with Alnus This habitat type is a priority habitat on Annex | of the E.U.

glutinosa and Fraxinus Habitats Directive. These habitats can be found along the length
of the River Barrow and River Nore (NPWS, 2024). The
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The proposed scheme works are unlikely to result in significant effects through
surface water pathways, such as increased sedimentation and / or contaminants
(such as hydrocarbons). Tall herb communities are typically associated with
alluvial and broadleaf woodlands, comprised of terrestrial plant species. As such,
surface water run-off and/or sediment influxes will most likely not have significant
effects to Tall herb communities.

Flora are not typically affected by noise & vibration effects, unless in close
proximity to severe noise & vibration sources. Tall herb communities are located
~ 150 m from the nearest proposed scheme works, wherein noise & vibration
emissions will be greatly dissipated.

The proposed scheme works will not occur proximal to tall herb communities
and will therefore not result in direct habitat loss through encroachment/intrusion
into hydrophilous tall herb community habitats.

Consequently, it is determined that significant effects to the conservation
objectives of alluvial woodlands through surface and groundwater and air and
land pathways are unlikely.

Petrifying springs with tufa formation habitats typically only occur along the River
Nore. The proposed scheme works are unlikely to result in significant effects
through surface water pathways, such as increased sedimentation and / or
contaminants (such as hydrocarbons). The nearest petrifying springs habitat is
located > 20 km from the nearest proposed scheme works, wherein a significant
dilution effect is afforded.

Additionally, the proposed scheme works are sufficiently far away (> 10 km —
direct line) from petrifying springs habitats that any/all noise and vibration
emissions will be completely dissipated.

Furthermore, the proposed scheme works will not result in direct habitat loss
through encroachment/intrusion into petrifying spring habitats.

Consequently, it is determined that significant effects to the conservation
objectives of petrifying springs through surface and groundwater, air or land
pathways are unlikely.

Alluvial forests occur throughout the River Barrow and River Nore, with the
nearest alluvial woodland habitat located ca. 7 km upstream from the proposed
FRS scheme works along the River Barrow. As such, the proposed scheme
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Designated QI / SCI [EU Code]

excelsior (Alno-Padion, Alnion
incanae, Salicion albae) [91E0]

Old sessile oak woods with
llex and Blechnum in the
British Isles [91A0]

Conservation Objectives and Comments

conservation objectives (NPWS, 2011) of this habitat type
include,

Maintain a stable or increasing total area of the habitat.
No decline in habitat distribution.
Maintenance of woodland size (i.e., larger than 3 ha [min]).

Maintain diversity of the structure of woodlands (cover &
height, community diversity & extent, natural regeneration,
and density of dead / fallen timber).

Maintain the hydrological regime (flooding depth / height of
water table).

This habitat type is a priority habitat on Annex | of the E.U.
Habitats Directive. These habitats can be found along the length
of the River Barrow and River Nore (NPWS, 2024). The

conservation objectives (NPWS, 2011) of this habitat type
include,

Desmoulin's  Whorl  Snail
(Vertigo moulinsiana) [1016]

Maintain no decline in the occurrence of old sessile oak
woods.

Maintain the composition of typical vegetation composition
within old sessile oak woods, achieved when 1) there is no
decline in the cover of native tree species within old oak
woods, 2) the occurrence of typical occurrence of species
remains unchanged, and 3) no negative indicator species
are present.

Desmoulin’s Whorl Snail is listed as an Annex Il species under
the EU Habitats Directive. The River Barrow and River Nore

SAC is recognised as a very important site for numerous

Graiguenamanagh-Tinnahinch Flood Relief Scheme

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025

s avesa

Assessment of Likely Significant Effects

works are unlikely to result in significant effects through surface water pathways,
such as increased sedimentation and / or contaminants (such as hydrocarbons).

Alluvial forests habitats support a multitude of species, including highly mobile,
sedentary, migratory and resident species. The proposed scheme works are
located proximal 7 km upstream from the nearest proposed scheme works and
will most likely not be subjected to noise and vibration effects. The proposed
scheme works will not result in direct habitat loss through
encroachment/intrusion into woodland habitats.

Consequently, it is determined that significant effects to the conservation
objectives of alluvial forests through surface & groundwater, air, or land
pathways are unlikely.

Old sessile oak woods occur throughout the River Barrow and River Nore, with
the nearest alluvial woodland habitat located on the eastern bank of the River
Barrow proximal (ca. 200 m) to the nearest proposed scheme works. However,
the proposed works are unlikely to result in significant effects through surface
water pathways, such as increased sedimentation and / or contaminants (such
as hydrocarbons) due to the downstream location of the works.

Old sessile oak woods support a multitude of species, including highly mobile,
sedentary, migratory and resident species. The proposed scheme works are
located ca. 200 m from the nearest works wherein at this distance, typical noise
emissions from the proposed works will be dissipated to levels below 50 dB (see
example calculation in Section 5.1.4).

Considering that the proposed works will only occur along the western bank of
the River Barrow and whereby the nearest Old sessile oak woods are located
along the eastern bank of the River Barrow, the Proposed Scheme works will
not result in direct habitat loss through encroachment / intrusion into woodland
habitats.

Consequently, it is determined that significant effects to the conservation
objectives of Old sessile oak woods through surface & groundwater, air and
land pathways are unlikely.

Desmoulin’s Whorl Snail is known to be present along both the River Nore and
River Barrow. However, these sites are limited in size and number, with the

nearest confirmed site of Whorl snail being located ca. 9 km upstream from
Graiguenamanagh along the River Barrow. The proposed scheme works are
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Designated QI / SCI [EU Code]

Freshwater  Pearl Mussel
(Margaritifera  margaritifera)
[1029]
Nore Freshwater Pearl Mussel
(Margaritifera durrovensis)
[1990]

Conservation Objectives and Comments

protected species (NPWS, 2024). The conservation objectives
(NPWS, 2011) of this species includes,

Maintain no decline trend in the number of occupied sites.
Maintain the population size and density of adults.

Maintain the total area of occupancy (1 ha of suitable habitat
per site).

Maintenance habitat quality through, 1) preferred vegetation
type, 2) soil moisture levels.

Freshwater Pearl Mussel is listed as an Annex |l species under
the EU Habitats Directive. The River Barrow and River Nore
SAC is recognised as an important site for numerous protected
species (NPWS, 2024). The conservation objectives (NPWS,
2011) for this species within the SAC include:

Maintain the distribution of populations.

Restore the population size of the number of adults (~5000
individuals).

Maintenance of population structure — recruitment (restore
at least 20 % of juveniles), no more than 5 % decline in
number of adults.

Restore and maintain habitat extent.
Restore and maintain water quality to “good” levels.

Restore and maintain substratum quality (filamentous algae
(absent or trace, < 5 %, and macrophytes (absent or trace,
< 5 %)), substratum quality to include very little fine
sediments, oxygen availability, and flow variability to
appropriate hydrological regimes.

Maintain sufficient juvenile salmonid numbers to host
glochidial larvae.
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unlikely to result in significant effects through surface water pathways, such as
increased sedimentation and / or contaminants (such as hydrocarbons),
considering that the nearest confirmed location of whorl snail is > 8 km upstream
from the nearest proposed scheme works, there is very low/no likelihood of
significant effects to its conservation objectives from surface water run-off.

Additionally, the proposed scheme works are sufficiently far away (> 8 km —
direct line) from the nearest confirmed location of Whorl snail presence, wherein
effects through noise & vibration petrifying springs habitats that any/all noise &
vibration or land pathways is negligible.

Consequently, it is determined that significant effects to the conservation
objectives of Desmoulin’s Whorl Snail through surface and groundwater, air
or land pathways are unlikely.

The inclusion of FPM as a QI to the River Barrow and River Nore SAC is still
under consideration. Nevertheless, FPM is listed as a protected species under
Annex Il of the EU Habitats Directive. The Nore FPM is recognised as an
endangered sub-species of pearl mussel and is listed as an Annex Il species.

Nore FPM are limited in their distribution to the upper reaches of the River Nore,
> 10 km from proposed scheme works (NPWS, 2011). FPM are not known to be
present along the River Barrow and the River Duiske (NPWS, 2024) in the
vicinity of Graiguenamanagh town. Further, physical ecological surveys revealed
no evidence of FPM or supporting habitats along the River Duiske nor along the
River Barrow immediately adjacent to Graiguenamanagh town.

Similarly, supplementary ecological surveys using eDNA analysis revealed no
evidence of FPM along the River Duiske, but the presence of FPM was detected
using eDNA methods at a single site along the River Barrow in the vicinity of the
Tinnahinch weir, downstream of the nearest proposed works. The high sensitivity
of eDNA analysis likely enabled a detection of these upstream freshwater pearl
mussel populations from the Lower Tinnahinch Weir water sample. Although
highly variable, downstream transport of eDNAin riverine environments is known
to extend to >100 km. In light of this, it is unclear whether our analysis detected
pearl mussel eDNA from the upstream Mountain River or Ballymurphy River
populations. The Mountain River and Ballymurphy River populations are located
c. 7 km and 5 km upstream of Graiguenamanagh, respectively. Alternatively, the
detected eDNA may have originated from pearl mussel washed into the main
Barrow channel from the Mountain River.
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Designated QI / SCI [EU Code] Conservation Objectives and Comments

White-clawed Crayfish White-clawed crayfish is listed as an Annex Il species under the
(Austropotamobius pallipes) EU Habitats Directive. The River Barrow and River Nore SAC is
[1092] recognised as a very important site for numerous protected

species (NPWS, 2024). The conservation objectives (NPWS,
2011) of this species includes,

e Maintain the occurrence of distribution of individuals.

e Maintain the population structure through recruitment of
juveniles and/or females with eggs.

Ensure the omission of alien crayfish species from river
sites.

Ensure the omission of disease (i.e., crayfish plague).

Restore and maintain water quality to “good” levels.

e Ensure no decline in habitat quality heterogeneity.
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Although the proposed scheme works may result in sediment run-off or sediment
disturbance, it is determined that significant effects to this QI through surface
water pathways, such as increased sedimentation and/or contaminants (such as
hydrocarbons) are unlikely, primarily because of the lack of evidence of FPM
communities occurring near or downstream of the proposed works.

As such, the proposed scheme works will not occur proximal to FPM habitat,
thus ruling out potential noise and vibration effects to this species.

Moreover, because no evidence for the presence of FPM or supporting habitat
was revealed during the ecological surveys, the proposed scheme works will not
result in significant effects to FPM habitats through land pathways.

Consequently, it is determined that significant effects to the conservation
objectives of FPM and Nore FPM through surface and groundwater, air or
land pathways are unlikely.

White-clawed Crayfish (WCC) is listed as a protected species under Annex Il of
the EU Habitats Directive.

The proposed scheme works would most likely result in significant effects
through surface water pathways, such as alterations to natural flows, increased
sedimentation and / or contaminants (such as hydrocarbons), particularly during
the river diversion and river crossing works. However, the ecological surveys for
WCC in 2018, 2020 and 2021 using eDNA revealed no evidence for the
presence of WCC along the Duiske River nor along the River Barrow proximal
to Graiguenamanagh town.

Further, it is unlikely that the proposed scheme works will subject WCC or their
supporting habitat to noise & vibration effects as they are not present within the
works area.

Moreover, the proposed scheme works will not result in significant effects to the
WCC population or supporting habitats through land pathways, specifically
through the river diversion and culvert crossing works nor any of the proposed
scheme works infrastructure and associated works.

Consequently, it is determined that significant effects to the conservation
objectives of Desmoulin’s Whorl Snail through surface and groundwater, air
or land pathways are unlikely.
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Designated QI / SCI [EU Code] Conservation Objectives and Comments Assessment of Likely Significant Effects

Petromyzon marinus (Sea The River Barrow and River Nore SAC is recognised as a very Lamprey species are listed as a protected species under Annex Il of the EU
Lamprey) [1095] important site for Lamprey species, which are listed as Annex Il Habitats Directive. Lamprey are known to exist throughout the length of the River
species under the EU Habitats Directive (NPWS, 2024)..The Nore and River Barrow, although there is a deficit in occurrence data of all three
conservation objectives (NPWS, 2012) of both these species species.

includes;

Lampetra  planeri  (Brook
Lamprey) [1096]
The Proposed Scheme works may result in significant effects through surface
¢ Allow / maintain > 75% of main river stem accessible from water pathways, such as increased sedimentation and / or contaminants (such
estuary for anadromy. as hydrocarbons). The fish community survey (Triturus, 2021) revealed the
presence of Brook lamprey along the lower reaches of the River Duiske,
suggesting a strong probability that Sea and River Lamprey may be present
along the River Barrow and River Nore. As such, surface water run-off and/or
« Maintain density of juveniles. iediment influxes may have significant effects on the conservation objectives of
amprey.

Lampetra fluviatilis (River
Lamprey) [1099]

e Maintenance of population structure of juveniles (at least 3
three age/ size groups).

No decline i tent and distributi f ing beds.
¢ Mo decing In extont and cisirbution of spawning beds The Proposed Scheme works will occur proximal to and within watercourses (in

¢ Maintenance of > 50% of available juvenile habitat. some instances), wherein Lamprey spawning and nursery habitats will be
subjected to noise & vibration effects.

Moreover, the proposed scheme works may additionally result in significant
effects to preferred Lamprey habitats through land pathways, specifically
through the installation of proposed scheme infrastructure and associated
works.

Consequently, it is determined that significant effects to the conservation
objectives of Lamprey through surface and groundwater, air or land
pathways are likely.

Twaite Shad (Alosa fallax The River Barrow and River Nore SAC is recognised as a very Twaite Shad is listed as a protected species under Annex |l of the EU Habitats
fallax) [1103] important site for Twaite Shad, which are listed as Annex Il Directive. The River Barrow is one of only a few spawning grounds in the
species under the EU Habitats Directive (NPWS, 2024).The Republic of Ireland for Twaite Shad.
conservation objectives (NPWS, 2012) of both these species

includes: The proposed scheme works may result in significant effects through surface

water pathways, such as increased sedimentation and / or contaminants (such
¢ Allow / maintain > 75% of main river stem accessible from as hydrocarbons).

estuary for anadromy. Although the fish community survey (Triturus, 2021) did not reveal the presence

e Maintenance of population structure of juveniles (at least 3 of Twaite Shad, the importance of the River Barrow as a spawning ground for
three age/ size groups). the species must be considered. As such, surface water run-off and/or sediment

influxes may have significant effects to Twaite Shad.
e Maintain density of juveniles.

¢ No decline in extent and distribution of spawning beds.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 7

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Designated QI / SCI [EU Code] Conservation Objectives and Comments

Maintenance of > 50% of available juvenile habitat.

Salmon (Salmo salar) [1106] The River Barrow and River Nore SAC is recognised as a very
important site for Atlantic Salmon, which are listed as Annex Il
species under the EU Habitats Directive (NPWS, 2024). The
conservation objectives (NPWS, 2012) for this species includes;

No significant decline in % of accessible river extent for
anadromy (maintain 88 -100 %).

Conservation of the number of spawning adults (as dictated
by NASCO).

Maintain density of fry & juveniles.

No significant decline in the abundance of out-migrating
smolt.

No Significant decline in abundance and distribution of
redds.

Maintenance water quality along main river stem and key
tributaries.
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The proposed scheme works will occur proximal to and within watercourses (in
some instances), wherein Twaite Shad spawning and nursery habitats will be
subjected to noise & vibration effects.

Moreover, the proposed scheme works may additionally result in significant
effects to preferred Twaite Shad habitats through land pathways, specifically
through the installation of proposed scheme infrastructure and associated
works.

Consequently, it is determined that significant effects to the conservation
objectives of Twaite Shad through surface and groundwater, air or land
pathways are likely.

Salmon are listed as a protected species under Annex Il of the EU Habitats
Directive. Additionally, the River Barrow is recognised as an important salmonid
river.

The River Nore and River Barrow is primarily a grilse fishery. The upper stretches
of the River Nore and River Barrow are very important for Salmon spawning

The proposed scheme works may result in significant effects through surface
water pathways, such as increased sedimentation and / or contaminants (such
as hydrocarbons). The fish community survey (Aquafact 2017, Triturus, 2021)
revealed the presence of adult and juvenile Salmon along the lower reaches of
the River Duiske, suggesting a strong presence of Salmon along the River
Barrow in the vicinity of Graiguenamanagh town. As such, surface water run-off
and/or sediment influxes may have significant effects on the conservation
objectives of Salmon.

The proposed scheme works will occur proximal to and within watercourses (in
some instances), wherein Salmon spawning and nursery habitats will be
subjected to noise & vibration effects.

Moreover, the proposed scheme works may additionally result in significant
effects to preferred Salmon habitats through land pathways, by the works taking
place on the river banks and the permanent associated infrastructure.

Consequently, it is determined that significant effects to the conservation
objectives of Salmon through surface and groundwater, air or land pathways

are likely.
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Otter (Lutra lutra) [1355] The River Barrow and River Nore SAC is recognised as a very
important site for Atlantic Salmon, which are listed as Annex IV
species under the EU Habitats Directive (NPWS, 2024)..The
conservation objectives (NPWS, 2012) for this species includes;

¢ No significant decline in distribution.

¢ No significant decline in terrestrial habitat (ca. 193 ha),
marine habitat (ca. 812 ha) or extent of freshwater habitat
(ca. 104km) utilised by otter.

¢ No significant decline / change in abundance of couches or
holts.

e No significant decline in the abundance of fish biomass
along watercourses.

e No significant increase in the number of barriers to
connectivity.

Killarney Fern (Trichomanes The River Barrow and River Nore SAC is recognised as an

speciosum) [1421] important site for several protected species, including Killarney
Fern, which is protected under the Flora (Protection) Order
(2015). The conservation objectives (NPWS, 2012) for this
species includes;

¢ No significant decline in distribution.
¢ Maintain the population size through the number of colonies.

e Maintain the population structure of colonies that exhibit
unfurled fronds.

¢ No significant decline / change in habitat extent.
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Otter is listed as a protected species under Annex IV of the EU Habitats
Directive.

The proposed scheme works may result in significant effects through surface
water pathways, such as increased sedimentation and / or contaminants (such
as hydrocarbons).

Although the mammal surveys along the River Duiske (2021, 2024) did not
reveal direct evidence of otter, there was several instances of indirect evidence
suggesting the presence of Otter (e.g., prints, kills). Additionally, the mammal
survey conducted in 2021 revealed evidence of Otter (holts, couches, spraint)
along the River Barrow, specifically along the lower reaches of the River Duiske
and the River Barrow (proximal to the rowing club). As such, surface water run-
off and/or sediment influxes may have significant effects on the conservation
objectives of Otter.

The proposed scheme works will occur proximal to and within watercourses (in
some instances), wherein foraging and traversing habitats for Otter will be
subjected to noise & vibration effects.

Moreover, the proposed scheme works may additionally result in significant
effects to preferred habitat utilised by Otter for foraging, traversing and
grooming/resting through land pathways, specifically through the installation of
proposed scheme infrastructure and associated works.

Consequently, it is determined that significant effects to the conservation
objectives of Otter through surface and groundwater, air or land pathways

are likely.

Killarney Fern is listed as an Annex | specie sunder the EU Habitats Directive.
Killarney Fern is present near alluvial woodland habitat located on the eastern
bank of the River Barrow, proximal to the FRS works.

The proposed scheme works are unlikely to result in significant effects through
surface water pathways, such as increased sedimentation and / or contaminants
(such as hydrocarbons). Killarney fern is associated with alluvial woodlands,
caves, and exposed rock, and is classified as a terrestrial plant species. As such,
surface water run-off and/or sediment influxes will not have significant effects on
the conservation objectives of Killarney Fern.

Flora are not typically affected by noise & vibration effects, unless in close
proximity to severe noise & vibration sources. Confirmed locations of Killarney
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e Maintain the hydrological conditions of colonies through
appropriate humidity of sites.

¢ No significant change to shading extent of preferred sites.

¢ Maintain the absence of alien invasive species.
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Assessment of Likely Significant Effects
fern are located ~150 m from the nearest proposed scheme works, wherein
noise & vibration emissions will be greatly dissipated.

The proposed scheme works will occur proximal to but not within confirmed
Killarney Fern habitats and will therefore not result in direct habitat loss through
encroachment/intrusion into Killarney Fern habitats.

Consequently, it is determined that significant effects to the conservation
objectives of Killarney fern through surface and groundwater and air and land
pathways are unlikely.
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[6.1] Cumulative and In-Combination Effects

It is a requirement of Appropriate Assessment that the cumulative or in-combination effects of
the proposed development together with other plans or projects are assessed. Cumulative
impacts can be defined as a project/plan/programme likely to have a significant effect on a
European Site, either individually or in combination with other plans or projects. Considering
the information presented in Section [3], any project/plan/programme which may generate
noise within the Zol (158m) identified in Section [5.1.4] is considered to have potential to
interact with the proposed development to cause significant effects to European sites.

The following sources were consulted in order to determine if there were any other plans or
projects in the area which could result in cumulative impacts:

e EIA Portal (DHPLG, 2024)
e Carlow Council - Planning System (Carlow County Council, 2024)
¢ Kilkenny Council - Planning System (Kilkenny County Council, 2024)

e Graiguenamanagh-Tinnahinch Local Area Plan 2021-2027 (Kilkenny County Council
and Carlow County Council, 2022)

There are nine recently lodged planning applications located in close proximity to the proposed
scheme works at time of writing (November 2025). Only one of the projects in the vicinity of
the proposed works required completion of an AA/NIS (see applications 2460326 and
0560086 in no. 6 and 7 of the below list) however this site is located downstream of the
proposed flood relief works. The planning applications are as follows:

1) Location: near Graiguenamanagh Bridge (application number: 2460053). This
application involves “change of use from restaurant to short term holiday
accommodation including internal alterations to provide a studio apartment on the
ground floor and a two bedroom (3 person) apartment on the first floor, communal
storage space in the basement and all associated site works”.

e There are proposed scheme works proposed immediately north and east of this
development. This involves the upgrading of an existing wall and the construction of
an embankment. Given the small-scale nature of works for the above-mentioned
planning application, it is not anticipated that these projects will significantly interact
with one another causing negative impact on surrounding habitats or species.

2) Location: Turfmarket, Graiguenamanagh (application number: 2460122). This
application involves “the change of use of existing store to short term let with extension
to rear of building. (2) Proposed new entrance gate. (3) New roof over existing stone
wall building to be used as store/garage and connection to all existing services and all
associated site works”.

e There are proposed scheme works planned on the development site boundary of the
above-mentioned planning application. This involves the creation of a new flood
defence wall. However, these works are near completion so works will not take place
concurrently. Therefore it is not anticipated that these projects will significantly interact
with one another causing negative impact on surrounding habitats or species.

3) Location: The Hub (application number: 22477). This application involves “new stand-
alone amenities, including new toilets and showering facilities, campers' kitchen,
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laundry room and a dog washing station, all of which will be connected to all of the
existing services and all associated works”.

e There are flood relief works proposed within this development site. This involves the
construction of an embankment and ramp. It is anticipated that collaboration with the
developers will ensure works do not take place concurrently. Therefore, it is not
anticipated that these projects will significantly interact with one another causing
negative impact on surrounding habitats or species.

4) Location: The Ring (application number: 2360309). This application involves “the
erection of an extension and alterations to existing dwelling and all associated site
works”.

e There are flood relief works proposed in close proximity to this development. This
involves the upgrading of an existing wall and implementation of flood gates. Given
the small-scale nature of upgrading the existing wall located south of the above-
mentioned planning application, it is not anticipated that these projects will significantly
interact with one another causing negative impact on surrounding habitats or species.

5) Location: Bray’'s Lane (application number: 2460038). This application involves
‘renovation and extension to existing derelict cottage and permission to demolish
existing shed to rear and all associated site works”.

e There are flood relief works proposed in close proximity of this development. This
involves the placement of a debris trap. Given the small-scale nature of the placement
of a debris trap proximal to the above-mentioned planning application, it is not
anticipated that these projects will significantly interact with one another causing
negative impact on surrounding habitats or species.

6) Location: Tinnahinch Lock Keeper's House (application number: 2460326). This
application involves refurbishment works to the existing protected Lock House
structure and the construction of a 116.5m?, single-storey extension located within the
River Barrow and River Nore SAC, the decommissioning of an existing not fit for
purpose septic tank and construction of a new EPA code of practice secondary and
tertiary treatment system. An NIS has been prepared in relation to the project and
accompanies this planning application.

e Located 1.9km downstream of flood scheme works. There is a small chance of in-
combination impacts to surface water through sedimentation, and potential accidental
contamination, given that the application also involves works adjacent to the river bank
and a tributary of the River Barrow, the Knockeen Stream.

7) Location: Tinnahinch Lock Keeper’s House (application number: 2560086). The
application consists of the retention of a 20.3m? garden storage shed, concrete footing
and associated site works located within the River Barrow and River Nore SAC. This
retention is for a temporary structure for domestic storage provision required until the
completion of the works associated with the application for planning permission
24/60326 (see previous).

e Located 1.9km downstream of flood scheme works. There is a small chance of in-
combination impacts to surface water through sedimentation, and potential accidental
contamination, given that the application also involves works adjacent to the river bank
and a tributary of the River Barrow, the Knockeen Stream. However, these are not
considered to be significant.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 76

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Kavesa

8) Location: Graiguenamanagh Canoe Club (application number: 2460375). This
application is “to construct assessable floating pontoon & disabled kayak launch and
all associated site works Protected Structure (RPS Ref No: D152)”.

e There are flood relief works proposed in close proximity of this development. This
involves the construction of flood defence walls and embankments at the clubhouse.
Given the small-scale and temporary nature of the above-mentioned planning
application, it is not anticipated that these projects will significantly interact with one
another causing negative impact on surrounding environment.

9) Location: Primary Healthcare Building (application number: 2560412). This application
involves “the construction of a) a two-storey primary healthcare building, including roof
plant area and building signage, b) a single storey service building, including ESB sub-
station and service yard, (c) a gas fuel storage compound, d) car and bicycle parking,
a set down area, footpaths, public site lighting, pumping station, SuDS drainage, and
water mains works; and (f) Totem pole signage, site boundary treatments, landscaping,
and all associated site development works to facilitate the development”. Proposed to
make use of existing site entrance off the Graiguenamanagh Relief Road (R705), and
to include an extension of the access road and pedestrian footpath; (e). The Primary
Healthcare Centre facility will provide for HSE health and social care services, dental,
and general practice with associated meeting rooms, administrative offices, staff
accommodation, receptions and ancillary uses.

e This planning application is located >400m from the closest flood relief works. It is not
anticipated that these projects will significantly interact with one another causing
negative impact on surrounding habitats or species.

There are no plans or projects in the vicinity of the proposed works requiring EIA to be
completed.

No other live or recently approved planning applications were identified in the vicinity of the
proposed works. Therefore, as none of these developments are within or adjacent to the
proposed working areas, there is not considered to be a risk of in-combination effects with
these other plans or projects.

In summary, significant cumulative or in-combination effects are considered unlikely.
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[7] Screening Statement

The Screening exercise was completed in compliance with the relevant EC and national
guidelines. Article 42 (7) of the European Communities (Birds and Natural Habitats)
Regulations 2011 states that: “The public authority shall determine that an Appropriate
Assessment of a plan or project is not required [...] if it can be excluded on the basis of
objective scientific information following screening under this Regulation, that the plan or
project, individually or in combination with other plans or projects, will have a significant effect
on a European site.”

The potential impacts from the works for the proposed scheme have been considered in the
context of the European Sites potentially affected and the conservation objectives of their
Qualifying Interests.

Connectivity via an aqueous pathway (River Barrow and River Duiske) exists between the
project scheme area and all three European sites within a 10 km radius. Of these sites, the
River Barrow and River Nore SAC, and the River Nore SPA, were brought forward for further
assessment due to the identification of likely significant effects thereon, while likely significant
effects to Blackstairs Mountains SAC were ruled out. Subsequently impacts to the QI of River
Nore SPA were considered unlikely.

Given the above connectivity, it has been determined that the likelihood of significant negative
effects to the River Barrow and River Nore SAC via surface and groundwater, air and land
pathways cannot be ruled out as they pertain to the following Qis:

o Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-
Batrachion vegetation

o Salmon (Salmo salar)

e Sea Lamprey (Petromyzon marinus)
o Brook Lamprey (Lampetra planeri)

o River Lamprey (Lampetra fluviatilis)
e Twaite Shad (Alosa fallax fallax)

e Otter (Lutra lutra)

Based on the above information, a Natura Impact Statement needs to be completed to
progress this report.
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Part B: Stage 2 — Natura Impact Statement

[8] Introduction

Part 1 of this Report detailed the Appropriate Assessment (AA) Screening review.

This chapter reports the methodology followed for the Appropriate Assessment process for
addressing possible impacts of the GTFRS to the River Barrow and River Nore SAC and River
Nore SPA.

[8.1] Methodology for Stage 2: Appropriate Assessment
The methodology undertaken at Stage 1 of this AA, as outlined in Section [3.1], was also

utilised in the Stage 2 Natura Impact Statement due to the depth of information available in
advance of the preparation of this report.
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[9] Impact Assessment

This chapter provides a description of the qualifying habitats and species found within the
River Barrow and River Nore SAC and River Nore SPA in the vicinity of the proposed work
locations.

A detailed description of the potential impacts associated with the proposed scheme works for
each of the site-specific conservation objectives including attributes and targets set for the
individual qualifying interest features is provided.

Where required, mitigation measures?® are described. The potential impacts affecting habitats
and species as a result of the proposed works within the SAC and SPA include:

e Loss of primary or qualifying habitat or species where the works will require removal
of habitat or species within the site/s.

e Loss of primary or qualifying habitat or species within the site/s as a result of release
of sediments and/or suspended silt into watercourses within or outside and upstream
of the site/s during the works.

e Loss of primary or qualifying habitat or species within the site/s as a result of release
of other pollutants, such as oils and petrochemicals, into watercourses within or outside
and upstream of the site/s during the works.

o Temporary habitat loss and/or fragmentation.
e Temporary barrier to faunal movement.

o Temporary disturbance due to noise and vibration disturbance when using plant and
machinery.

e Dewatering during cofferdam construction.
e Potential impacts from invasive plants.

e Cumulative impacts.

3 Where a potentially adverse effect has been identified during an Appropriate Assessment or cannot
conclusively be ruled out, it may be possible to proceed where mitigation measures can be implemented
to address the adverse effect. These measures will allow any potential impacts affecting the
conservation status of the River Barrow and Nore SAC and River Nore SPA to be avoided.

Graiguenamanagh-Tinnahinch Flood Relief Scheme 80

Report No. W3451-AYE-ENV-R010 - Rev 02 - November 2025 Confidential document. Reproduction prohibited.

Appropriate Assessment




Kavesa

[9.1] Construction Phase

Section 5 of Part A (AA screening) of this report provides an overview of the potential sources
of likely significant effects. Specifically, the greatest concern surrounds the influx of excessive
sediment and noise & vibration emissions during the construction of the proposed scheme
infrastructure, including from the diversion of the River Duiske to construct the upstream
storage area. Considering the evidence of the presence of Qls which was provided by the field
surveys completed throughout the proposed scheme works area, the following Qls have been
identified as the primary recipients of impacts from the proposed scheme works:

o Water courses of plain to montane levels with the Ranunculion fluitantis and Callitricho-
Batrachion vegetation

e Salmon (Salmo salar)

e Sea Lamprey (Petromyzon marinus)

e Brook Lamprey (Lampetra planeri)

e River Lamprey (Lampetra fluviatilis)

e Twaite Shad (Alosa fallax fallax)

e Otter (Lutra lutra)

Table 9-1 provides a summary of the potential significant effects to Qls listed above. The
mitigation measures are further discussed in Section 10. These two sections should be read
in conjunction with each other.
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Table 9-1: Impact Assessment

Likelihood of
. T Significant
Qualifying Interest 25)1".; ?%E;té(;n elaleElies (e mar kA Potential Impacts Mitigation Measures Negative Impacts
with Appropriate
Mitigation
Water courses of Floating vegetation can be found along the o Loss of density and distribution of Neither the River Duiske nor the River
plain to montane length of the River Barrow and River Nore protected habitats and associated Barrow  exhibit  stretches of
levels with the (NPWS, 2024). The conservation objectives flora and fauna. watercourses supporting Ranunculion
Ranunculion (NPWS, 2012) of these habitats include: . or Callitricho vegetation, although
fluitantis and « Maintain a stable or increasing total area ) Eji%:ﬁ)ﬁggT/v/itlhoiistt?;:eczsaytﬂ:g due  hese species are known fo occur
Callitricho- of the habitat. to pollution effects (e.g., glon_g the River Bﬁr_rrow downstream of
Batrachion : . . contaminants, poor water quality It r.alguenamana:jg d tﬁwtn. ti
vegetation * No decline or change in habitat loss of habitat structure, etc). et o siunibnid
distribution or occurrence. ’ . measures be taken to avoid potential
« Die-off of individuals due to impacts to these floating aquatic plant
e Maintain the hydrological regime of the increased sedimentation and/or species.
watercourses (river flow, tidal influence, pollution influxes The works should follow protocols (as
freshwater seepages). ' appropriate / applicable) outlined in the
« Maintain substratum composition - e Loss of local and regional following reference documents,
. s X biodiversity associated with floating e Guidelines on Protection of .
dominated by the particle size ranges, vegetation Fisheries  Durin Construction Unlikely
appropriate to the habitat sub-type ' ; 9
Works in and Adjacent to Waters
(frequently sands, gravels and cobbles)
(IF1, 2016)
o Maintain water quality to prevent changes e Biosecurity Protocols for Field
in species composition. Survey Work (IFI, 2010)
o . . e Guidelines for the Crossing of
. Malptaln vegeta_tlon compqsmon - Watercourses During the
habitats shquld include typical species in Construction of national Road
good condition Schemes (NRA, 2008)
Additionally, the following sections
provide appropriate mitigation
measures that should be incorporated
into the construction phase of the
development works - Section 10.1;
10.3; 10.4.
Salmon (Salmo The River Barrow and River Nore SAC is e Loss of suitable foraging and FRS works proposed to occur instream
salar) recognised as a very important site for Atlantic spawning habitat through poor water ~ should be avoided during the prime Unlikel
Salmon, which are listed as Annex Il species quality stemming from sediment spawning period (November — March, y
under the EU Habitats Directive (NPWS, and/or pollution impacts, alterations inclusive).
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Qualifying Interest

Sea Lamprey
(Petromyzon
marinus)

Brook Lamprey
(Lampetra planeri)

River Lamprey
(Lampetra
fluviatilis)

Conservation Objectives (as per NPWS,
2013 - 2023)

2024). The conservation objectives (NPWS,
2012) for this species include:

* No significant decline in % of accessible
river extent for anadromy (maintain 88 -
100 %).

e Conservation of the number of spawning
adults (as dictated by NASCO).

e Maintain density of fry & juveniles

¢ No significant decline in the abundance of
out-migrating smolt.

o No Significant decline in abundance and
distribution of redds.

o Maintenance water quality along main
river stem and key tributaries

The River Barrow and River Nore SAC is
recognised as a very important site for
Lamprey species, which are listed as Annex
Il species under the EU Habitats Directive
(NPWS, 2024). The conservation objectives
(NPWS, 2012) of both these species
includes:

o Allow / maintain > 75% of main river stem
accessible from estuary for anadromy.

e Maintenance of population structure of
juveniles (at least 3 three age/ size
groups)

e Maintain density of juveniles
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in flow regime / typical surface flow
as well as increased sediment influx
during river diversion and culvert
crossing works.

Displacement of juveniles and adults
through noise & vibration effects
Loss of refuge habitat through the
increased presence of alien invasive
species and increased influxes of
fine sediments.

Loss of local and
biodiversity.

regional

Loss of suitable foraging and
spawning habitat through poor
water quality stemming from
sediment and/or pollution impacts,
alterations in flow regime / typical
surface flow as well as increased
sediment influx during river
diversion and culvert crossing
works.

Displacement of juveniles and
adults through noise & vibration
effects

Loss of refuge habitat through the
increased presence of alien invasive

Mitigation Measures

Similarly, stream diversion and / or
stream crossing works should be
avoided from October - June
(inclusive).

The works should follow protocols (as
appropriate / applicable) outlined in the
following reference documents,

e Guidelines on Protection of
Fisheries During Construction
Works in and Adjacent to Waters
(IF1, 2016)

e Biosecurity Protocols for
Survey Work (IFI, 2010)

e Guidelines for the Crossing of

Field

Watercourses During the

Construction of national Road

Schemes (NRA, 2008)
Additionally, the following sections

provide appropriate mitigation measures
that should be incorporated into the
construction phase of the development
works - Section 10.1; 10.3; 10.4.

Lamprey were not detected during the
field surveys along the River Duiske
within the scheme area.

However, it is recommended that
precautionary measures be taken to
avoid potential impacts to Lamprey,
especially within the lower reaches of
the River Duiske (i.e., where the
watercourse transects
Graiguenamanagh Town).

FRS works proposed to occur instream
should be avoided during the prime
Lamprey spawning period (March -
June, inclusive).

Kavesa

Likelihood of
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Conservation Objectives (as per NPWS,

Qualifying Interest 2013 - 2023)

e No decline in extent and distribution of
spawning beds.

e Maintenance of > 50% of available
juvenile habitat.

Twaite Shad (Alosa
fallax fallax)

The River Barrow and River Nore SAC is
recognised as a very important site for Twaite
Shad, which are listed as Annex Il species
under the EU Habitats Directive (NPWS,
2024). The conservation objectives (NPWS,
2012) of both these species includes:

o Allow / maintain > 75% of main river stem
accessible from estuary for anadromy.

e Maintenance of population structure of
juveniles (at least 3 three age/ size
groups).

o Maintain density of juveniles.
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species and increased influxes of
fine sediments.

Die-off of individuals due to pollution
influxes and or the introduction of
crayfish plague.

Loss of local and regional
biodiversity.

Loss of suitable foraging and
spawning habitat through poor water
quality stemming from sediment
and/or pollution impacts, alterations
in flow regime / typical surface flow
as well as increased sediment influx
during river diversion and culvert
crossing works.

Displacement of juveniles and adults
through noise & vibration effects
Loss of refuge habitat through the
increased presence of alien invasive
species and increased influxes of
fine sediments.

Mitigation Measures

Similarly, stream diversion and / or
stream crossing works should be
avoided from October — June (inclusive).
The works should follow protocols (as
appropriate / applicable) outlined in the
following reference documents,

e Guidelines on Protection of
Fisheries During Construction
Works in and Adjacent to Waters
(IF1, 2016)

e Biosecurity Protocols for
Survey Work (IFI, 2010)

e Guidelines for the Crossing of

Field

Watercourses During the

Construction of national Road

Schemes (NRA, 2008)
Additionally, the following sections

provide appropriate mitigation measures
that should be incorporated into the
construction phase of the development
works - Section 10.1; 10.2; 10.3; 10.4;
10.6.

Evidence of Twaite Shad was not
detected during the field surveys along
the River Duiske or River Barrow, within
or proximal to the proposed scheme.
However, it is recommended that
precautionary measures be taken to
avoid potential impacts to Twaite Shad.
The works should follow protocols (as
appropriate / applicable) outlined in the
following reference documents,
o Guidelines on Protection of Fisheries
During Construction Works in and
Adjacent to Waters (IFI, 2016)

e Biosecurity Protocols for Field
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Conservation Objectives (as per NPWS,

Qualifying Interest 2013 - 2023)

e No decline in extent and distribution of
spawning beds.

e Maintenance of > 50% of available juvenile
habitat.

Otter (Lutra lutra) The River Barrow and River Nore SAC is
recognised as a very important site for Otter,
which are listed as Annex IV species under the
EU Habitats Directive (NPWS, 2024). The
conservation objectives (NPWS, 2012) for this

species includes:

* No significant decline in distribution.

¢ No significant decline in terrestrial habitat
(ca. 193 ha), marine habitat (ca. 812 ha) or
extent of freshwater habitat (ca. 104km)
utilised by otter

e No significant decline / change in
abundance of couches or holts.

¢ No significant decline in the abundance of
fish biomass along watercourses.

o No significant increase in the number of
barriers to connectivity.
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Die-off of individuals due to pollution
influxes and or the introduction of
crayfish plague.

Loss of local and
biodiversity.

regional

Loss of suitable foraging habitat
through poor water quality
stemming from sediment and/or
pollution impacts, alterations in flow
regime / typical surface flow as well
as increased sediment influx during
river diversion and culvert crossing
works.

Direct disturbance of otter through
noise and vibration emissions from
machinery and /or human presence
along / near watercourses.

Loss of refuge habitat through the
increased presence of alien invasive
species and increased influxes of
fine sediments.

Loss of potential prey items due to
reduction in water quality,
sedimentation and alteration of
flows.

Loss of local and regional
biodiversity.

Mitigation Measures

Survey Work (IFI, 2010)

e Guidelines for the Crossing of
Watercourses During the
Construction of national Road
Schemes (NRA, 2008)

Additionally, the following sections
provide appropriate mitigation measures
that should be incorporated into the
construction phase of the development
works — Section 10.1; 10.2; 10.3; 10.4.

A pre-construction survey should be
completed by a qualified ecologist along
watercourses within the proposed
scheme, to investigate for the presence
of Otter. The works should follow
protocols (as appropriate / applicable)
outlined in the following reference
documents,

o Guidelines on Protection of Fisheries
During Construction Works in and
Adjacent to Waters (IFI, 2016)

e Guidelines for the Treatment of
Otters prior to the construction of

National Road Schemes (NRA,
2008)

e Guidelines for the Crossing of
Watercourses During the
Construction of national Road

Schemes (NRA, 2008)
Additionally, the following sections
provide appropriate mitigation measures
that should be incorporated into the
construction phase of the development
works - Section 10.1; 10.2; 10.3; 10.4;
10.5.
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[9.2] Post-Construction, Operational and Maintenance Phase

The post construction phase of the Proposed Scheme works will typically include the
restoration of the development site to a natural / naturalized state. Where earthen banks have
been created or where bare ground has been exposed, these areas will be revegetated with
natural flora following the completion of the proposed scheme works. The proposed scheme
works will not impede or alter the natural flow of water within the River Barrow or River Duiske
during typical “normal” flow periods and is designed to provide storage of water in the
upstream area with the operation of the flow control structure, and appropriate channelling of
water within the watercourse during periods of very high flow.

Maintenance for the scheme will entail the clearance of the debris trap, and infrequent
vegetation maintenance. The mitigation measures detailed in Section [10], particularly as they
pertain to the protection of surface water and freshwater fish, will be followed for the
undertaking of the maintenance activities.

As such, itis concluded that no further impacts will stem from the operational and maintenance
phase of the project.

[9.3] Cumulative Impacts Assessment

As detailed in Section [6.1], there are nine planning applications considered. There is only one
application (Tinnahinch Lock Keeper's House [application number: 2460326]) with the
potential for cumulative effects. This project site is located 1.9km downstream of the Proposed
Scheme works. There is a small chance of in-combination impacts to surface water through
sedimentation, and potential accidental contamination, given that the application also involves
works adjacent to the river bank and a tributary of the River Barrow, the Knockeen Stream.
However, with the implementation of mitigation outlined in Section [10] of this NIS, and the
distance of the flood relief works from this application (which allows for dilution of impact),
there is limited potential for cumulative effects.

No impacts are expected.
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[10] Mitigation Measures

[10.1] General Site Management

Compliance with the below list of recommendations is proposed, in order to minimise risks of
surface water contamination by potentially harmful materials or sediment.

e Earth moving works will be avoided during very wet weather conditions to minimise the
occurrence of sediment and/or contaminant mobilisation.

e Demolition material not proposed to be reutilised for further construction works must
be hauled off site and disposed of at an approved licensed facility, in order to eliminate
any possibility of habitat or species loss

e Fuels, lubricants and hydraulic fluids for equipment used on the construction site, as
well as any solvents and oils, will be carefully handled to avoid spillage, properly
secured against unauthorised access or vandalism, provided with spill containment.

e Fuelling and lubrication of equipment may be conducted on the site but within
designated areas and in conjunction with appropriate spill prevention measures (e.qg.,
drip trays, plant nappies, etc).

¢ Qil and fuel stored in bunded areas shall be stored at an appropriate distance from any
discharge point as to prevent accidental spills entering the marine environment.

¢ Refuelling must be carried out using 110% capacity double bunded mobile bowsers.
The refuelling bowser must be operated by trained personnel. The bowser must have
spill containment equipment which the operators must be fully trained in using.

o Afuel spill kit shall be retained on the site for the period of construction.

e Any spillage of fuels, lubricants, or hydraulic oils will be immediately contained, and
immediate emergency control measures implemented to ensure no ingress into the
aquatic environment. The nearby dirty water drain outlet must be blocked with an oil
absorbent boom until the fuel/oil spill has been cleaned up and all oil and any
contaminated material removed from the area. This contaminated material must be
properly disposed of in a licensed facility.

e The washing of vehicles and/or construction machinery and/or HGVs must occur
within designated wash areas (i.e., away from watercourses or areas connected to
nearby watercourses).

e Moreover, wash down water from exposed aggregate surfaces, cast-in-place concrete
and from concrete trucks will be trapped on-site in a dedicated area, to allow sediment
to settle out and reach neutral pH before clarified water is allowed to percolate into the
ground.

o The site compounds will be located within the site boundaries.

o The compounds are sited as far from any water course where possible in order
to minimise any potential impacts, leaving an appropriate buffer (typically 3m)
of natural bed and banks undisturbed allowing a natural bank-path. Silt fences
will be erected to prevent any run-off from the perimeter of the compounds.

o Site compounds site shall be restored to their original state following the
construction phase.
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[10.2] In-stream Works and River Diversion

e The stretch of river planned for temporary diversion measures will be investigated for
the presence of fish species (e.g., Salmon, Trout, Lamprey, etc) by an appropriately
qualified fisheries/aquatic ecologist prior to any diversion works commencing. This will
occur:

o Immediately prior to rivers/streams being diverted into a newly constructed river
channel, electrofishing should be conducted to capture and transfer fish from
the original channel to the new one.

o Once the watercourse has been diverted, a manual search of the original
watercourse must be made to transfer any remaining fish and / or crustaceans
to the new river/stream channel.

e For any river diversion works, specific attention must be given to the avoidance of
unnecessary vegetation clearance.

o Watercourse diversion works and culvert crossing works will take place during periods
of low flow.

e Minimal excavation works will be undertaken to minimise potential sediment run-off
into watercourses where culvert crossing and diversion will occur.

o Where feasible, soil excavation will be completed during dry periods.

o Where required, silt fences will be used along the banks of watercourses and instream
where diversion works will occur to limit the runoff / influx of disturbed sediment.
Additionally, silt fences will be used in areas proximal to excavation / diversion works
that are susceptible to sediment influx (e.g., drainage lines, natural depressions,
tributaries, etc).

o Site clearance for river diversion works will only commence and be undertaken when
works are required, adopting a planned approach to avoid mass site clearing that will
ultimately result in exposed ground for long periods of time.

e Any / all protected habitats / species should be identified and zoned as “no-go” areas
established and suitably isolated from works using fences, barriers, screens and
signage.

e Invasive or noxious plants (e.g. Japanese knotweed, Himalayan balsam, etc.) should
be removed through appropriate means from the river diversion course before works
commence.

e The timing of vegetation removal will be carefully considered to avoid particularly
sensitive periods of the year (e.g., bird nesting season, high flow periods).

o During site clearance operations, appropriate measures must be taken to ensure the
stability of the bank, particularly where there is a risk of raised water levels (i.e.
seasonal high flows) until the vegetation is re-established or prior to the placement of
concrete support infrastructure.

e Appropriate flow regulator infrastructure should be placed into the river diversion
pathway, either as natural infrastructure (e.g., rock / boulders) or artificial infrastructure
(e.g., concrete blocks) to maintain the natural flow of the diverted river, which will also
minimise unnecessary sediment removal and flow downstream.
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o This is particularly pertinent to consider during potential periods of higher flow
following precipitation events. Alteration in the natural flow regime may result
in increased sedimentation of river stretches or erosion of key habitats and / or
riverbanks downstream.

e All temporary crossing structures used to cross watercourses during construction will
be designed in accordance with the Guidelines on Protection of Fisheries During
Construction Works in and Adjacent to Waters (IFl, 2016) and Guidelines for the
Crossing of Watercourses during the Construction of National Road Schemes (NRA,
2005) to maintain fish and macroinvertebrate passage, and to prevent sedimentation
and erosion.

[10.3] Spread of Alien Invasive Species

Treatment is ongoing for invasive species in the scheme area. The following management
protocols regarding alien invasive species will be implemented prior to the commencement of
construction works:

e Best practice construction measures will be taken to avoid the spread of invasive plant
species during the construction phase as they can quickly out-compete native plant
species in Ireland. Construction workers onsite must be made aware of the location of
invasive species before construction activity commences and consider that physical
removal and treatment of the invasive species will be undertaken only in areas where
the invasives cannot be avoided by construction activities.

e |t is advised that the contractor refers to the following documents, which provide
detailed recommendations for the control of invasive species and noxious weeds:
Chapter 7 and Appendix 3 of ‘The Management of Noxious Weeds and Non-Native
Invasive Plant Species on National Roads’ (NRA, 2010) and the Invasive Species
Management Plan appended to the Construction Environmental Management Plan
submitted as part of the planning application.

[10.4] Precautionary Measures for Preventing Disturbance of Otter

e In the event that a new holt / couch / evidence of Otter is identified during the
construction phase, it is recommended that guidance within the “Guidelines for the
Treatment of Otters prior to the Construction of National Road Schemes” (NRA, 2008)
will be followed, accordingly.

Culvert crossing and instream works must be designed such that they do not impede
the movement of Otter along watercourse. Instream works will allow enough space for
otters to pass through without having to divert onto land and back onto the watercourse
downstream. This is not possible for the flow control structure in the upstream storage
are, however, all other instream works will allow free passage of otters.

e Careful storage of machinery by cordoning off of hazardous machinery with temporary
fencing at the end of the working day and the restriction of works to daylight hours
(otters and badgers are largely nocturnal) will be implemented by the contractor on
site. These mitigation works will necessarily be implemented throughout the entire
construction period.
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No night lighting/security lights shall be directed towards the river in a way that causes
artificial illumination of the river corridor.

Noise emission measures outlined in Section [10.6.2] will be adhered to for the
protection of otters. This will help avoid significant negative impacts from site noise
emissions.

[10.5] Precautionary Measures for the Protection of Salmonids

No instream works will be carried out between the months of October and June
(inclusive) to avoid the most sensitive time for fish species and fish species
movements.

Although Salmonids were only identified during fish community surveys in the lower
reaches of the River Duiske, a suitably qualified fisheries ecologist will undertake an
assessment of proposed sites for the watercourse diversion and culvert crossing works
to determine the suitability of the site as Salmonid spawning habitat. River flow, depth
and substrate will be assessed in these areas to determine suitability for salmonid
spawning.

The final placement of the inlet for the upstream storage flow control structure instream
will be in such a way that the natural flow of water is not significantly altered nor
impedes the movement of fish species along the watercourse.

Bankside disturbance will be kept to an absolute minimum to avoid bank slumping and
/ or significant sediment influxes .

The proposed temporary watercourse diversion works should occur along a stretch of
lowest gradient (where feasible) to minimise significant alteration in surface water flow
and / or sediment run-off / transport.

The proposed temporary watercourse diversion will be lined with an appropriate
substrate mix (gravels-sand-cobbles) to reflect the natural substrate composition of the
watercourse.

[10.6] Disturbance to Breeding Birds

[10.6.1] Avoidance of Bird Breeding Season

To limit the potential impact of construction on breeding birds, removal of woody
vegetation will be restricted to the non-breeding season (September to February,
inclusive). Where the construction programme does not allow this, an ecologist will
undertake a breeding bird check immediately prior to vegetation clearance. Where no
breeding birds are present, clearance may proceed without requiring a derogation
licence from the NPWS. However, given that breeding birds and the nests of all bird
species are protected under the Wildlife Acts, a licence would be required from the
NPWS to permit the destruction of nest sites. NPWS will be consulted prior to
disturbance of breeding birds during the breeding season (1st of March to the 31st of
August).
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e If the applicant intends to carry out clearance works during the bird breeding season,
guidance should be sought from the NPWS with regard to compliance with Section 40
(1) and Section 40 (2) (e) of the Wildlife Acts (see below):

40. (1) (a) It shall be an offence for a person to cut, grub, burn or otherwise destroy,
during the period beginning on the 1st day of March and ending on the 31st day of
August in any year, any vegetation growing on any land not then cultivated.

(1) (b) It shall be an offence for a person to cut, grub, burn or otherwise destroy
any vegetation growing in any hedge or ditch during the period mentioned in
paragraph (a) of this subsection.

40. (2) Subsection (1) of this section shall not apply in relation to—

(e) the clearance of vegetation in the course of road or other construction works or in
the development or preparation of sites on which any building or other structure is
intended to be provided.

[10.6.2] Noise Mitigation Measures

The following mitigation measures will be adopted as standard practice and will be adhered to
for the duration of the construction works:

e During the works, best practice noise reduction measures described in British
Standard 5228-12009+A1:2009, Code of Practice for Noise and Vibration Control on
Construction and Open Sites must be incorporated into the Construction
Environmental Management Plan.

o For mobile plant items such as cranes, HGV’s, excavators and loaders, maintaining
enclosure panels closed during operation can reduce noise levels over normal
operation.

¢ Mobile plant will be switched off when not in use and not left idling.

e For steady continuous noise, such as that generated by diesel engines, noise
reduction must be achieved by fitting a more effective exhaust silencer system.

e Acoustic screens are required to be erected in certain locations for the duration of the
proposed works. These screens shall be carefully positioned to be as effective as
possible. In general, the barrier shall have no gaps or openings in the joins of the
barrier material. The barrier material shall have a minimum mass per unit area of 7
kg/m?and minimum height of 2.4m. This will be informed by the site ecologist.

e Low decibel machinery must be used for those that will be used continuously such as
water pumps to limit any noise emissions from the site in the late evenings and early
mornings when mammal (i.e., otter) activity is at a higher level.
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[11] Conclusion

This Appropriate Assessment Natura Impact Statement has been completed in compliance
with the relevant European Commission and national guidelines. The potential impacts during
the construction and operation of the proposed scheme works have been considered in the
context of the European Sites potentially affected, their Qualifying Interests, Features of
Interest, Special Conservation Interests and Conservation Objectives.

Robust and effective mitigation measures have been proposed for the avoidance of any
impacts affecting water quality. Likewise, precautions will be taken in relation to non-native
invasive species during the construction phase. Further, mitigation measures have been
provided to reduce the impacts of noise and vibration during the construction phase. These
will form part of a required Method Statement for the proposed works. Inland Fisheries Ireland
(IF1) and the NPWS will be consulted to agree the provisions of a detailed Method Statement
outlining the proposed methodology for the undertaking of works within and affecting the
watercourse.

This assessment has shown that, given the proposed mitigation measures and based on the
best scientific knowledge available, there will be no significant adverse impact on the integrity
of the River Barrow and Nore SAC owing to the following reasoning:

e Best practice mitigation has been included in the scheme design (which would be
implemented in any case i.e., even without a European Site being in the vicinity).
e Mitigation will be put in place.

e A site ecologist will be present on site, as necessary, particularly for the duration of
sensitive works.

e The proposed scheme will not result in any loss or fragmentation of habitats for which
the SAC or SPA is designated.

o The proposed scheme will not have any long-term recurring significant impacts on the
water quality or water levels of the river or its tributaries; and

e The proposed scheme will not have any significant negative impacts on the Qualifying
Interests for which the SAC is designated.

It is concluded that the conservation objectives and integrity of any Natura 2000 site
will not be adversely affected by the proposed scheme works.
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NOTES:
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VET SIDE ONLY.

FREEBOARD:
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SOFT DEFENCES: 550mm
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FOR FLOOD DEFENCES IDENTIFER LABELS REFER TO DRAWING
W3451-AYE-DNG-H-4025.

8. FOR CONSERVATION STRATEGY WALL FINISHES REFER TO SKETCH
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