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Non-Technical Summary

A suite ofaquatic ecology and fish surveys were undertakaing the summers of 2021 and 2023, and February
2022to establish the importance of watercourses potentially affected by the proposed Ballycar Wind Farm. A
total of 12 sites were examined (10 in 2021, 12 in 2023) on streams draining the proposed development site.
Habitat surveys were performed to assess thitability of streams in terms of their importance to fish. Electrical
fishing was carried out to assess fish populations. Biological sampling (gufeegiguatic animals) was used to
measure water quality. Water samples were taken and analysed for important water quality elératafer

these surveys were complimented with existing information to form conclusions e.g. site previously examined in
the Blackwater (Clare) catchment to the north of the proposed development (referred to as Site 11).

The watercoursegpotentially affected by the proposed development amall streamsand land drainsvith
gradients dexeasing with distance from the proposed development. Salmonid spawning and nursery areas are of
variable quality across the sites surveyed. There are no suitable fish habitats within the proposed development
site as all waterbodies are too small. The strednaining the site increase in value for salmonids with distance
from source, due to their increasing size. The watercourses draisimgdposed development site collectively
support brown trout, European eel and brook lamprey. These streams are generally shallow, have migratory fish
passage problems and some water quality issues.

It is concluded, with the exception of the River Shannon, that migratory lampreys (sea and river lamprey) are
highly unlikely to occur in the watercourses potentially affected by the proposed develg@meénhat salmon

are not present in the Cromapun East aatiyfannan catchment$his is due to stream size, poor habitat in the

lower reaches of these streams and impediments to fish passage. There appears to be no fish population in the
South Ballycar or West Roo Streams that drain the eastern extbetmoposed development. This is most likely

due to steep artificial inclines where these streams meet the River Shannon. Salmon, along with minnow, three
spinestickleback and stone loach occur in the Blackwater catchment north of the proposed devélsipenen

No protected aquatic macroinvertebrates were recorded in the subject streams. The streams draining the
proposed development site largely support pollution tolerant animals with a smaller proportion of pollution
sensitive species. Biological water qualitythe study sites varied between @3(slightly polluted) to Q8
(unpolluted). Biological water quality was generally satisfactory in the upper reaches of streams draining the
proposed development. Some local water quality issues associated with aggiowdte found to be impacting

water quality however. Runoff from bare soils next to one stream draining the site was causing substrate siltation
which in turn led to reduced biological diversity and reduced biological water quality.

The proposed development site is used by breeding and foraging frogs. The streams downslope of the site are
important frog refugia during summer time.

Mitigation measures will be required to contain soil/sediment within construction areas. It is considered that
water quality and aquatic species can be protected with appropriate mitigation.
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1. Introduction

MWP have been commissioned Bgallycar Green Energy Ltd.prepare an Environmental Impact Assessment
Report (EIAR) to accompany a planning application in Co.Afatedescription of the proposed development
is outlined inChapter 2f the EIAR.

A suite of aquatic ecology and fish surveys were undertaken to inforasi@issment anckport. The study area
includes the water features within the proposed development site and watercourses considered to be part of the
receiving environment of the project

This report outlines the survey methods deployed to collect field data and presentslatesl findings The
ecological features covered in this report are fish, macroinvertebrates, amphibians and aquatic, @tology
addition towater quality assessments

This report is based primarily on field studies of watercourses potentially affected by the proposed development.
Some information collated from desk studies has also been included in this Téggopr.oposedrid connection

route (GCRJs withinthe Blackwater catchment to the north of the proposed windfafims report contains
results from a survey carried out by MWP ecologists in 2018 at a site within the Blackwater catchiokman

be regarded as a reference site going forward.

1.1 Statement of Authority

This report and the rated field surveys were carried out by Gerard Ha@esard is a Senior Aquatic Ecologist

GAGK 20SNI mo 8SIFNBEQ SELISNASYOS Ay SYy@GANRYYSyidlf O2yad
and Environmental Management (MCIEEM) and the Freshwater Biological Association (FBA). Gerardskas a diver
ecological profile, with Phase 1 habitat, tree, mammal (including bats), fish, bird, amphibian, macroinvertebrate
survey experience. He has had numerous responsibilities imgleport writing (EIAR, EIA, EA, AA, NIS), waste
assimilation capacity assessment and ecological monitoring. His area of expertise covers infrastructure projects
ranging from wind energy development, wastater treatment, roads/bridges, water supply ditbdefence and

hydroelectric schemes. He isaothor and/or carried out surveys for NPWS Irish Wildlife Manual Nos. 15, 24, 26,

37, 45.

1.2 Guidance and Legislation
The assessment has regard to the following legislation:

1 European Communities Environmental Objectives (Surface Waters) Regulations 2009 (S.1. 272 of 2009)
and (Amendment) Regulations 2012 and 2015;

1 Birds and Natural Habitats Regulations 2011 (S.l. No. 477/2011), and (Amendment) Regulations 2013
and 2015; and

1 Wildlife Act 1976 as amended.

1 Council Directive 78/659/EEC of 18 July 1978 on the quality of fresh waters needing protection or
improvement in order to support fish life
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T S.I. No. 293/1988European Communities (Quality of Salmonid Waters) Regulations, 1988

T S.I. No. 258/1998 Local Government (Water Pollution) Act, 1977 (Water Quality Standards For
Phosphorus) Regulations, 1998

T S.I. 296 of 20Q9European Communities Environmental Objectives (Freshwater Pearl Mussel)
wS3dzf f GA2YyaQ

1 S.I. No. 288/202Zuropean Communities Environmental Objectives (Surface Waters) (Amendment)
Regulations 2022

The European Communities Environmental Objectives (Surface Waters) Regulations 2009 (S.l. 272 of 2009) and
(Amendment) Regulations 2012 and 2015 establish legally binding oiggityives for all surface waters and
environmental quality standards for pollutants for purposes of implementing provisions of E.U. legislation on
protection of surface waters. These regulations clarify the role of public authorities in the proteciofaocé
watersandalso concern the protection of designated habitats.

The Water Framework Directive (WEFRPO0O0/60/ECis EU legislatioand a majodriver for achieving sustainable
management of water in Ireland and across the EU. The objective of this directive is to prevent any further
deterioration in status of all inland and coastal waters and to restore polluted waterbodies to &’ B&2 R Q
SO02t23A0Kt aidlGdzaed WD22R S02t23A0Ft adladzaQ YSlkya |
communities' drinking, bathing, agricultural, industrial and recredtiverds, while maintaining ecosystems that

can support all the species of plants, birds, fish and animals that live in these aquatic habitats.

The European Communities Birds and Natural Habitats Regulationsa2&hbse the Habitats Directive and the

Birds DirectiveThe Habitats Directive contributes to ensuring biodiversity in the European Union by conserving

natural habitats and wild fauna and flora speciesi & Sié & dzLJ GKS Wbl G4dz2Ny wnnnQ y$§
network in the world. Natura 2000 comprises special areas of conservation designated by EU countries under this
directive and special protection areas classified under the Birdstive (Directive 2009/147/EC).

The Wildlife Act, 1976 provided a good legislative base for nature conservation. The species protection provisions,
including those regulating hunting, are quite comprehensive, to the extent, for example, that they largely foresaw
similar aspects of the BBirds and Habitats Directives.

Relevant guidance published by the National Roads Authority, (NRATI, and applicable to assessing

g GSNO2dzZNESa Ay LNBfFYyR gSNBE Ffaz2 F2tt26SRZ AyOf dZRAY
I 2yaiNHzOGA2Y 2F DblraGAz2zyltf w2FR {OKSYSAQ oO0bw! I HAnpLD
Constuction Works in and Adjacent to Waters' was also consulted in relation to necessary mitigation.

Section 171 of the Fisheries (Consolidation) Act t8&&tes the offence of throwing, emptying, permitting or
causing to fall onto any waters deleterious matter. Deleterious matter is defined not only as any substance that
is liable to injure fish but is also liable to damage their spawning grounds optheffany fishor to injure fish

in their value as human fopdr to impair the usefulness of the bed and soil of any waters as spawning grounds

or other capacity to produce the food of fislisnecessary to get written permission from Inland Fiskdradand

to proceed with works in any areas where disturbance to the spawning and nursery areas of both salmonids and
lampreys occur. Salmon, all lamprey species, and their habitats are further protected uné&i thabitats
Directive.
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Under Section 3 of the Local Government (Water Pollution) Act, 1977 (as amended by Sections 3 and 24 of the
1990 Act) it is an offence to cause or permit any polluting matter to enter waters. Suspended solids would be a
key parameter here. Likewisany visual evidence of oil/fuel in thetercoursewvould constitute an offence.

Relevant guidanceonsidered as part of this assessment and report includes:

1 National Roads Authority (NRA, now TII), and applicable to assessing watercourses in Ireland

1 DdZARStAYySa FT2NJ 6KS / NRaaAy3a 2F 21 iSNDO2dzZNESE& RdzZNR Y
2008).

1 Guidelineson Protection of Fisheries during Construction Works in and Adjacent to Waters' IF| (2016)
was also consulted in relation to necessary mitigation.

f Methods for the Water Framework Directv@ f SOGNRA O CAaKAy3d Ay 2| RIFIofS wS|

1.3 Consultation

Consultation was carried out with Inland Fisheries Ireland (IFI)'oBdcember 2021seeAppendix 1Bf the

EIARP LCLQA AYAGAIET O2yOSNYya IyR NBO2YYSYRIFGA2Yy& Ay N
protection of the aquatic resource and the associated riparian habitat, in particular, the protection of streams

such as East Ballycannan, CappateemoreaBdsCrompaun streams that cross or bound the proposed site and

which feed into the River Shannon. IFI noted that:

i1 The discharge of polluting or deleterious matter to any watercourse except under and in accordance
with a licence may be an offense under the Fisheries Acts and/or under the Water Pollutiand\cts

1 Should works be approved a finalised CEMP must be agreed with Inland Fisheries Ireland before works
commence

IFI supplied general comments relating to the existing environment which apply to all wind farm developments
as outlined hereunder, as follows:

1. All watercourses that will receive drainage from the construction sites of the turbines or the access
roads must be assessed in terms of aquatic biodiversity with particular emphasis on fish, the food of
fish, spawning grounds and fish habitat in general.

2. The aquatic habitat and physical nature of any watercourse affected by the development must be fully
described in detail. This includes areas of open water, pool riffle glide sequences, density and types of
aquatic vegetation, description of riparian zot@slepth of at least 10 metres on either bank etc. The
extent of the surveys should be sufficiently long enough so as to be representative of the habitat
contained in that watercourse. There should be a particular focus on sections upstream and
downstreamof any point where an impact on the watercourse is likely to arise.

It is considered that the scope of this repaitl satisfy the feedback, outlined above, frtme IFI consultation
response.

IFI comments relating to aquatic ecology mitigation are present8ddtion 4Mlitigation Measure@ ® oW1 S & S

be important in design and mitigation for the proposed development. Other IFI concerns and recommendations
concern soils and hydrology, which are outside the scope of this report, and addressed in the relevant chapters
of the EIARGhapter08 Water, Chapte@9 Land and Sojls
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2. Methodology

2.1 Scope

The study area was definedfasvial habitats (watercourses) potentially affected by the proposed development,
including within the proposed development si®undary and those downstream, within the receiving
environment. While survey locations dogradient of the proposed development area are influenced by factors
outside of the site boundary, downstream biota are nonetheless receptors with regard to potential effihe
proposed developmentTherefore baseline information at these locationsréxjuired to help inform a more
complete understanding of aquatic sensitivities in the receiving environment. Indeed, the larger size of
watercourses downstream of the proposed developntd provide more habitat and are considered more
suitable for aquatic biota than reaches inside the proposed development site boundary.

The EPA/OSI registered watercourses were the focus of the aquatic field study. This watercourse data is publicly
availabléand is the standard source of identifying significant flowing surface waters (streams and rivers). Aquatic
survey locations were selected on such watercourses given that these are the most important in terms of
evaluation with regard to diversity of aqualife, and discerning water quality, in the receiving environntieist.

noted that the pathways of some EPA/OSI registered streams are altered due to natural and/or anthropogenic
influences and therefore do natwaysoccur where they are indicated on mapping. Every effort has been made

to map the most significant overland flow pathways within the proposed development site using the EPA
waterbody dataset in combination with field surve@gher surface water features including overland flow
pathways and reas of standing water were also identified within the zone of potential infléendh more
emphasis on establishing the presence of such features overlapped by and in close proximity to proposed
infrastructure. It is important to note that preferential overland surface water pathwaysbeadifficult to
ascertain during dry periods. With the level of surveying carried out, which tookiptawg a range of conditions

of saturation, it is considered that all significant overland flows have been recorded.

2.2 Desk Study

A desktop review was carried out to collate information on fish and to identify features of aquatic ecological
importance within the study arefghe water features within the proposed development site and watercourses
considered to be part of the receiving environmeRecords of protectedquaticspecies in the environs of the
proposed development were identified. This information was obtained by accessing the website of the National
Parks & Wildlife Service (NPWB) Inland Fisheries Ireland (iFThe database of the National Biodiversity Data

1 https://gis.epa.ie/EPAMaps/Water

213 RS&AONROSR Ay /L99a o6unmyor (GKS WizyS 2F AyFtdzSy¥OSQ F2NJ
by biophysical changes as a result of the proposed project and associated activities. This is likely to extend beyjedd the pro
site, for example where there are ecological or hydrological links beyond the site boundaries.

3 https://www.npws.ie/mapsand-data

4 https://www.fisheriesireland.ie/
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Centre (NBDE€yvas consulted to assess the presence of aquatic faunal species and records of protected species
from records of the study are@.K S R 2 @umvitBication dPthe freshwater salmon habitat asset in Ir&dand

by McGinnityet al.(2003) was also reviewed to classify the salmonid habitats in the study lagesatercourses

names follow EPA nomenclatyesnd stream order is described using the classification system giv@tnahler

(1957) which defines stream size based on a hierarchy of tributaries fwitHer streams being the smallest).

MWP carried out aquatic surveys in the Blackwater (Clare) catchment during August 2018. Survey results from
the 2018 surveys at tHe465 Bridgavere used in this report as the proposed grid conneatiate (GCR)ccurs
in the Blackwater catchment. The surveys undertakd®éb Bridgarereferenced as Site 11.

2.3 Field Surveys

Thefield surveys comprised aquatic assessment at representative sites on watercourses in the study area a
shown inFigure landTable 1 These sites were selected at/near roads and/or tracks, given that these sites may
require monitoring at a later stag€he followingsurveys wereompleted

Evaluation of aquatic habitats;

Fish survey;

== == =

Biotic assessment using aquatic macroinvertebrated;
1  Water sampling for analysis of physatemical water quality parameters.

Water quality affects the viability and quality of salmonid habitat so is usedeb@ssing habitats faquatic
organisms, includingout and salmon. To this end biological sampling and water quality indicegell as
macroinvertebrate functional feeding group analysis were useyatuatewatercourses at selected locations.
Fieldwork pertaining taaquatichabitats and macroinvertebratest Site 1¢ Site 10wvas carried oubetweenthe

18" and 24™ of June2021. Biological sampling and water sampling for physi@amical analysis was repeated at

Site 1¢ Site 10 on 2%tand 229 June 2023 Aquatic habitat surveying was undertaken at Site 12 in June Q&3.

11 and Site 12, which are located in the Blackwater River catchment were added following an extension of the
proposed development into this catchmenbting that data for Site 11 was from a survey carried out in.2018

Survey site photographs can be seeRlate 1to Plate6.

2.3.1  Aquatic Biosecurity

In cognisance of the risk of spread of mative invasive alien species, the Inland Fisheries Ireland (IFI) document
Biosecurity Protocol for Field Survey \AdiFk, 2010) was followeat all stages of field worl strict biosecurity
protocol including the ChedRleanDry approach was adhered to during surveys for all equipment and PPE used
All equipment (including waders etc.) was disinfected with spray bleach disinfectant after use, washed, dried out
and put in storage

S http://www.biodiversityireland.ie/
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Tablel: Survey locationsand survey type®n watercourses draining the proposed Ballycar Wind Farm.

: : . Coordinate
Hydrometric . River River Stream . : : —
Subbasin Watercourse Site Habitat Fish Biotic Water
Area Catchment Segment Code order :
survey survey assessment sampling
Crompaun 27_755 2 Site 1 553790 663975 6 6 6 6
Glennagross 27_431 2 Site 2 554084 663753 6 6 6 6
Shannon Crompaun Crompaun C
appateemore
Estuary North (East)_010 (East) ppeast 27_277 1 Site 3 554792 663405 6 6 6 6
Crompaun East  27_1129 3 Site 4 555000 662040 6 6 6 6
North .
25_866 1 Site 5 556531 663068 6 6 6 6
Ballycannan -
North .
25 185 2 Site 6 556445 661639 6 6 6 6
North Ballycannan
Ballycannan North West
= 25_1699 2 Site 7 556084 661408 6 6 6 6
010 Ballycannan Ballycannan -
Lower Shannon South Ballycar ~ 25_1694 1 Site 8 556538 664031 6 6 6 6
South Ballycar 25 181 3 Site 9 557344 661790 6 6 6 6
West Roo 25_1150 2 Site 10 558026 662034 6 6 6 6
Blackwater .
Blackwater Blackwater (Clare) 25_ 3209 3 Site 11 559355 665585 6 6 6
(Clare_010) (Clare) . -
Kilnacreagh 25_3206 1 Site 12 553630 665468 6

Blackwater River (Site 11) surveyed in 201 results based on desk study data
Biotic assessment and water sampling carried out in 2021 andd@0sges 1t 10
Kilnacreagh Stream (Site 12) surveyed in 2083
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BLACKWATER (CLARE)_010

Site 11

Site 8
BLACKWATER (CLARE)_020
Site 5
Site 4 Site 10 (
Site 6 Site 9
7
CROMPAUN (EAST)_010
Site 7
North Ballycannan_010
3BNNon |
2 {7_3/_
®,
-
i,
%,
5 "oy
> v NGrt oMb & _Upper Sh
alway"BayNorth- Corr pper Shannon
Galway BayeSouth East
Lower, Shannon
0 1 5 3 km Shannon Estuary South
I Traléé Bay-Feale
Blacl mp‘?rm—\
— Site layout —— Watercourse
[__] Transitional waterbody [___| Subbasin

@ Aguatic survey site

Figurel: Watercourses and survey sites examined as part of the aquatic ecology studies for the proposed

BallycarwWind Farm.
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Plate1: Site 1 (leftion the Crompaun Strearand Site 2 (right) on its®Lorder tributary theGlennagross

Stream

Plate 3: Site 5 (left) and Site 6 (right) on the North Ballycannan Stream.
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Plate5: Site 9 (left) and Site 10 (right) on the South Ballycar and West Roo Streams, respectively.
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Plate6: Site 11 on the Blackwater River (Clare) at the R465 Bridge (left). Site 12 (righd)Kmacreagh
Steam in the vicinity of the grid connection

2.3.1.1  Aquatic Habitats

Habitat assessment was carried atithesesites using the methodology given in the Environment AgeRiyéer
Habitat Survey in Britain and Ireland Field Survey Guidance ManualE802003) and the Irish Heritage
Council'sA Guide to Habitats in Irelar{éossitt, 2000). Watercourses were photographed at survey site locations
and at various locatiorteroughout the study area. Anthropogenic and livestock influences on fluvial and riparian
habitats were noted along the surveyed stretchegigiic suveysites were assessed in terms of:

1 Stream width and depth and other physical characteristics

I Substrate type, listing substrate fractions in order of dominance, i.e., large rocks, cobble, gravel, sand,
mud etc;

1 Flow type, listing percentage wiffle®, glid€ and pootin the sampling arga

1 Instream vegetation, listing plant species occurring and their percentage coverage of the stream bottom
at the sampling site (agpplicable) and on the banksjdind

i1 Estimated cover by bankside vegetation, giving percentage shade of the sampling site.

2.3.1.2 Macroinvertebrate Habitat Evaluation

Habitat has a key influence on the macroinvertebrate communities, which occur in rivers and streams. The
physical habitats olusveysites were assessed in relation to macroinvertebrates using a method given by Barbour
and Stribling (1991). This method assesses habitat parameters and rates each parameter as optiptahagub
marginal or poor (scores 5, 10, 15 and 20 respectividhyg) scores for each parameter are then added up to give

an overall habitat scordppendix Jof this reportshows how habitds are assessed using this method

2.3.1.3 Fish Habitat Evaluation

The results of thequatichabitat survey were used in conjunction with tthecument#cology of the Atlantic
SalmoHeadryand CraggHing 2003)to assess habitat suitability for salmonids at selected representative sites.

An evaluation of lamprey nursery habitat was also carried out based on the habitat requirements of juvenile
lampreys as outlined in Maitland (2003). Searches for juvenile lasnpegg carried out using agitation sampling

where suiable nursery habitat occurred.

¢KS NBadzZ 6a 2F GKS aGNBIY KIFoAll G BheMaatorof mStai®r dza SR 1
Samonand Tro® 65! bLX wMpppo G2 FaasSaa KIoAdGlrd adaAadloAtAde
leaflet (Advisory leaflet No. 1) was produced by the Department of Agriculture for Northern Ireland Fisheries
Division and was designed for use in the EUaatirenhancement programme.

6 Described in EA (2003) as shallow,-festing, water with a distinctly disturbed surface over unconsolidated gpabéle,
or cobble, substrate

7 Laminar flow where water movement did not produce a disturbed surface

8 Little/no observable flow
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2.3.2 Macroinvertebrates

2.3.2.1  Benthic Macro-nvertebrate Sampling

Semiquantitative sampling of benthic macroinvertebratesaquatic insectsyas undertaken at aurveysites

using kicksampling (Toneet al, 2005). Benthidbottom dwelling) macroinvertebrates are small stream
inhabiting creatures that are large enough to be seen with the naked eye and spend all or part of their life cycle
in or on the stream bottom. Three replicatentnute, multihabitat kick sampleseretaken within a 50m stretch

using a 1Imm mesh kick nseePlate7). All samples of invertebratesere combined for each site and live sorted

on location, fixed in ethanol and labelled for subsequent laboratory identification.

The relative abundancand numbersof macroinvertebrates was recorded-eite at each ampling location
Macroinvertebrate sampling was carried out in accordance IBith 566-8:2004: Water Qualityt Samplingt

Part 3: Guidance on the Preservation and Handling of Water SamgI&O 7828: Water QualityMethods of
biological samplind Guidance on Hand net sampling of aquatic benthic riagestebratesMacroinvertebrates

were identified using keys listed in the references secBalogical water quay assessments arfeunctional
Feeding Group (FFG) analy&s carried out for each site using biotic indices, based on the range and abundances
of macroinvertebrates recorded. Details of biotic indices and FFG are provAjgaemdix 2f this report

Plate7: Biological samplingncludinglive sorting of macroinvertebrate@eft) was undertaken at selected

representative watercourses in the study ar@ological vater quality sampling apparatus employed during
the onsite investigationgright).

9 Except for Site 12, which was too small, too overgrown and difficult to access.
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Plate 8: Aquaread used to take physiohemical readings onsite (left). Electrical fishing on the Crompaun East
Stream at Site 4 (right).

2.3.2.2  FreshwaterPearl Mussel Survey

The study areais notwithin a catchment listed in the NPW&rgaritifera Sensitive Areas M#pbut selected
reachedisted inTable 2and illustrated irFigure dwere surveyed on a precautionary babM$VP applied for and

were issued a licence from NPWS to carryfimshwater pearl musseFPM)Margaritifera margaritiferasurvey

work in the study arealhe surveywere carried outbetween18" and 24" June 2021 (licencso. C47/202)L

The potential for FPM to occur along eadditercourse draining the proposetkvelopment sitevas assessed

with reference tathe following publicationConserving Natura 2000 Rivers Ecology Series'Eool2gy of the
Freshwater Pearl Mussébkinneeet al, 2003).The areas surveyed wellgen selected on the basis sfiitability
(watercourse sizemodifications),accessibility (incl. safety), proximity to site, and zone of influehice.
Crompaun River was not selected for survey taking account of the physically degraded state on the lower reaches,
the only part of the catchmentith enough flow to support FPM.

Table2: FPM survey location in the study area of the proposed Ballycar wind farm, Co. Clare.

Survey stretclf TM) Approx.

Hydrometric length of
: : Waterbody / Segment Stream
Area/River Subbasin channel
: Code code order Upstream Downstream
Basin surveyed
(m)

25/Lower North North 25 3896 3 556937, 157546, 500
Shannon Ballycannan  Ballycannan 659784 159729

{ dzNBSeAy3a F2NI Cta ¢l a OF NNIMaRariFedaimargaRitifetdStdge ¥ ahd StageS bt 2 {
H adz2NBSe 3FdzA RSt Ay Saz L NAAK TheiwatREodrde $eachds gxarhiresubjecb 2 ® MH Q
to a presence/absence survey which involved wading in the river while viewing the substrate and looking for FPM

with the aid of a bathyscopand with polarised sunglasses. Instream movements were from downstream to
upstream.The survey also involved chieakfor the presence of dead shells, particularly in depositing areas.

10 https://www.npws.ie/mapsand-data/habitatand-speciesdata

Chapter 08Biodiversity Appendix 6C 12 Januan2024



Aquatic Ecology and Fish Report MWP
Ballycar Wind Farm

The river condition and habitat features thae survey stretch were noted. The habitats evaluated with
referenceto® Y SANB Y YSy Gl f vdzrf AG& hoaSOiA D Faropeah Comimanitiesd & LIS O
Environmental Objectives (Freshwat¥r (Eo Duee o+ ZSR.|266 $f 2009

Resuls for the survey reach were compared with the ecological quality objective set for macroalgae in the
European Communities Environmental Objectives (Freshwater Pearl Mussel) Regulations, S.I. 296 e 2009
Table 3. The following evaluation ranges for population densities, siltation and filamentous algae were employed
in the survey, based on the monitoring methods set out in the Freshwater Pearl MusbakBuBlans (North
South 2, 2009) and employed by the NPW$hdurreshwater Pearl Mussel moning:

Population densities:

1 Abundant (>250 per 100m of channel)
1 Frequent to Common (20250 per 100nT)
1 Occasional (less than 20 per 100and

1 Absent

Siltation:

1 no visible silt plume
1 some visible siltand
1 alot of visible silt

Algae

Rarejust visible in the field, covers < 1 % of the riverbed
Occasionalcovers 1 % to < 5 % of the riverbed
Frequentcovers 5 % to < 25 % of the riverped
Abundant covers 25 % to < 50 % of the riverbaad
Dominant covers > 50 % of theverbed

= = =4 4 4

Table3: Ecological Quality Objectives for Freshwater pearl mussel habitat

Filamentous algae Any filamentous algae should be wispy and ephemeral
Absent or Tracé<5%)
(Macroalgae) neverform mats

Phytobenthos (Diatoms) EQR 0.93 High status

MacrophytesRooted higher Rooted macrophytes should be absent or rare within
Absent or Trace (<5%) )

plants mussel habitat

No artificially elevated level
of siltation

Siltation No plumes o§ilt when substratum is disturbed

from S.1. No. 296 of 2009

2.3.3 Biological Water Quality

Benthic macroinvertebrates, or aquatic insegege used as an indicator of water quality at ezelmplingsite,

with the exception of Site 1Zhe Quality Rating (Q) Systand other biotic indices described below were used
to classify biological water quality at all aquatic survey sitesTigde land Figure }. TheKilnacreagtStream
(Site 12) was unsuitable for assigning-@iihg or any other biotic index due to its small size, marginal habitat
and difficult access.
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2.3.3.1 Biotic Indices

Biotic indices used to assess water quality are described here and further detail is profjoieehdix 2.

23311 Quality Rating (Q) System

The Quality Rating (Q) System devised by Tadira(2005) was used to obtain a water quality rating, mafpe.

l'da LISNI {dLD b2d Hpy 2F MphpyZ WoA2ft23FIAO0FE ljdz £t AGe NI G2
principally on the composition of macroinvertebrate communities/faunaliggopresent and their general

sensitivity to organic pollution. This method categorises invertebrates into one of five grdt)psépending on

their sensitivity to pollution. @alues range from QQ5with Q1 being of the poest quality and Q5 representing
pristine/unpolluted conditionsThe Q index system is used bg thnvironment Protection Agen(iyPA) and is

currently the standard biological assessment technique used in surveying rivers in Ireland under the Water
Framework DirectiveNFD)

Biologicaljuality elements are classified into fiwe-Decological status classediigh, Good, Moderate Poor,

andBad. These have been intercalibrated with the ERALQg system as shown Appendix 2These tables also
provide a @scription of each of the ecological status classes based on the definitions in the WFD and the typical
ecological responses associated with each class.

23312 Biological Monitoring Working Party(BMWP)

The other main biotic index used was the BMWP score. In the revised BMWP scheme (Walley and Hawkes, 1997),
each family recorded in the sample is assigned a habitat specific score. This score depends on the pollution
sensitivity of the invertebrate familpgether with the characteristics of the site where the invertebrates were
found. A site is classed as one of the following depending on substrate type: riffle (>= 70% boulders and pebbles),
pool (>= 70% sand and silt) or riffle/pool (the remainder). Th&/BMcore is the sum of the individual scores of

the families recorded at each site family scores if present. A higher BMWP score is considered to reflect a
better water quality and a score over 100 is indicative of very good water gippigndix Zhows reviseBMWP

scoredfor riffled locationsand the BMWP scoring systeRach site was assigned a biological status on a scale of
HighGoodModerate-PoorBad.

The Habitat Specific Scores are based on the following substrate compositions:

1 Riffles: >= 70% boulders and pebiblgs
1 Pool: >= 70% sand and;siihd
1 Riffle/Pool: the remainder

23313 Average ScorePer Taxa

Each site was allocated an Average Score Per Taxa (ASPT). A weakness of the BMWP system, in common with
many other score systems, is the effect of sampling effort. A prolonged sampling period can be expected, under
most circumstancg to produce a higher final score than a sample taken quickly. To overcome this inherent
weakness of the BMWP system, it became common practice to calculate the ASPT. The ASPT index calculation is
based on the average value of each taxa (families) samptid calculated by smming up the indicator values

and their division by numbers of taxa (families) samplétth the results ranginfyjom 0 to 10. A high ASPT index
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value indicates high ecological status and low values indicate bad/degraded ecological status. In general, the
higher the number of taxa present, the better the biological quality of the reach, especially where the ASPT values
are high (greater than 5.5).

2.33.14 EPTIndex

Biological water quality was also assessed using theEpEmeropteraPlecopteraTrichoptera)index.The EPT

index (Lenat, 1988) uses three orders of aquatic insects that are easily aodedlentified: mayflies
(Ephemeroptery stoneflies(Plecoptera andcaddisflie{Trichoptera) and is commonly used as an indicator of
water quality.The EPT indeis calculatedby summing the number of taxa represented by these 3 insect orders.
The EPT Index is based on the premise thatduglity streams usually have the greatest species richness. Many
aquatic insect species are intolerant of pollutants and will not be found in polluted waters. The greater the
pollution, the lower the specigghnes expected

2.3.4  PhysicoChemical Water Quality

Water samples were takem 24" June 202-and 24" June 2023. SeEable landFigure Ifor locations Samples
were taken from each site using aseptic techniques and were then stored in a cooldrebsamples were then
delivered to BHP Laboratories the following morning.fall@vingphysicechemical parameters were assessed:
Ammonium, Total AmmoniaBiochemical Oxygen DemarBiQD),Chemical Oxygen Demand(D), Nitrate,
Nitrite, OrthophosphateSuspended Solids, Total Phosphorus, Total HardnessPiastalved Solidand Total
Organic Carbon (TO®)aterlevels and conditions were noted at the time of the survey.

Each site was assigned a chemical status on a schigletoodModeratePoorBad based on water quality
standards given in Surface Water Regulation&KDG, 2009), the Freshwater Fish Directive (78/659/EEC) and
the Salmond Water Regulations (1998)

Table4 giveschemical parameter thresholds for achievement of Water Framework Directive 'High' and '‘Good
Status.

Table4: Physicechemicalparameter thresholds for achievement of Water Framework Directive 'High' and
'‘Good' Status. From the Surface Water Regulations (SWR, 2009 aachesded)

BOD XMPo OYSEYO 2N Xud XKXudp 6YSEYO 2N Xudc od
Total Ammonia Xnodnnn O6YSIOPWile)2 NI X XXndncp O6YSEYOD 2N Xndwmn
Orthophosphate Xnodnup O0YSEYO 2N XXndnop O0YSEYO 2N Xnonrt

2.3.5 Functional Feeding Group (FFG) Analysis

Functional Feeding Group (FFG) analyas undertaken to gain further insight into the aquatic ecology of the
receiving environmenfFG analysis was carried out on the macroinvertebrates recorded at each site. FFG is a

11 http://www.irishstatutebook.ie/eli/1988/si/293/made/en/print
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classification technique for stream macroinvertebrates which involves the functional analysis of invertebrate
feeding, based on morpHeehavioural mechanisms of food acquisition. Several functional feeding groups of
invertebrates occur in streams. These 8hredders, Collectors (or filterers), Scrapers (or grazers), and Predators.
Changes in functional groups reflect changes in food sources, nutrient processing and energy flow in the river
system. Human influences on a river can dramatically alter foadesoand in turn affect the trophic groups.

This method of analyses was used as it providgeaterinsight into the ecology of a river and can detect more
subtle changes in community structure than would be apparent from biotic indices

The juvenile P/R ratio and salmonid index were calculated based on the relative abundances of
macroinvertebrates. The P/R ratio is a measure of the trophic status of a system: the ratio of gross primary
production to community respiration (ratio of scrap¢o collectors and shredders). If P/R ratio is >1, the system

is autotrophic. Heterotrophy vs autotrophy is based on a P/R threshold of > 0.75 = autotrophic @Rabenil
2005).

The juvenile salmonid index is the ratio of behavioural drifters (filtering and gathering collectors) to accidental
drifters (scrapers, shredders and predators). A predictable juvenile salmonid food supply is based on a threshold
of >0.50 (Rabendt al 2005).

2.3.6 Fish

An dectric fishingsurvey was carried out at all sites (except at Sitéuk2to its small size, marginal habitat and

difficult accessunder authorisation from the Department Gommunication, Energy and Natural Resources

under Section 14f the Fisheries Act (1980Jable 5presentsthe upstream and downstream limits of the

electrical fishing surveyhe purpose of this survey was to assess fish populations present at selected sites on
watercourses draining theroposeddevelopment. Sites were surveytadlowing the methodology outlined in

0KS / C. Methods¥or theBatekFramework Directiiectric Fishing in Wadable Reaéhesd / C). £ H ANy

Fishing was carrienut continuously fodO minutes at eackite. Captured fish were collected into a container of
river water using dip nets. On completion of the surfisly were then anaesthetised using a solutioolofe oil
identified, and measured to the nearest mm using a measuring board. Subsequentthe thish were allowed

to recover in a container of river water and werertheleased alive and spread evenly over the sampling area.
Quantitative/depletion electrical fishing was carried atite 4.The areaat Site 4vasfished a total ofour times

(four passes)Records were taken B§h captured from each pass immediately after each pass.

Following completion of the fishinghe dimensions and physical habitat characteristics of each site were
recorded, including area and flow characterisfidse electrical fishing surveyre carried oubn 18" August
2021under ideal emironmental conditions, low water levelada bright dayAny fish captured during biological
samplingand electrical fishingvere recordedand identified with reference to the Freshwater Biological
Association's publicatioi ey to British Freshwater Fish with noteshair ecology and distributibMaitland,
2004) and other referenced sources

It is noted that the North Ballycannan Stream is fed by a spring at Site 6 which was contributing significantly to its
size during the survey. Electrical fishing was carried out below the influence of this spring.

Catch Per Unit Effort (CPUE) indices were derived for each site surveyed based on numbers of fish captured and
time fished. ength- frequency distributiomgraphs were derived fall salmonand alltrout captured during the
surveys, and at locations where statistically significant numbers of fishiewerded.
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Table5: Downstream and upstream limits of the electrical fishing surveys undertaken on watercourses draining the proposed development

Survey extent (ITM) o a
~ Downstream Upstream \_E/ E & E
o @ o — =
River sukbasin MUSISICOUISE 8 % 2 E E
g g £ ¢ &
g g 2 8 2
n 4 = < =
Crompaun 1 2 553790 663975 553728 664006 50 3 150 10 1
Crompaun (East)_010 Glennagross 2 2 554084 663753 554069 663798 45 15 67.5 10 1
- Cappateemore east 3 1 554792 663405 554786 663426 60 1.2 72 10 1
Crompaun East 4 3 555000 662040 554975 662085 58 1 58 10 4
North Ballycannan 5 1 556531 663068 556511 663120 55 1 55 10 1
North Ballycannan 6 2 556445 661639 556442 661656 40 0.4 16 10 1
North Ballycannan_010 West Ballycannan 7 2 556084 661408 556072 661457 55 0.5 27.5 10 1
- South Ballycar 8 1 556538 664031 556533 664089 50 0.8 40 10 1
South Ballycar 9 3 557344 661790 557329 661831 48 1.3 62.4 10 1
West Roo 10 2 558026 662034 558038 662078 45 1.7 76.5 10 1
559393 665563 559338 665586 4 35 140 10 1
Blackwater (Clare) Blackwater (Clare) 11 3 559333 665588 n/a n/a n/a 1 15 1 1

Ssurvey aimed at lampreys
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2.3.7  Amphibians

The proposed development site was surveyed for frog spawning location& ¢ie@@iary 2022. The focus of
this survey was on wetter parts of the site, namely drainage ditches and depressions holding water. The locations
of any frog spawn was recorded. The number of clumps of frog spawn at each location was recorded.

3. Results

This section provides a description of thaterbodiesaquatic habitats, macroinvertebratéiscl. FPMand fish
in the study aredased on the survey sites exaed. Representative photos of river survey sites and aquatic
biota are provided.

3.1 Description of Waterbodies

Theeastern and western components of the proposed development are located in Hydrometric Area (HA) 25
(Lower Shanngrand HA 273hannon Estuary Noithespectively as indicated Figure 1

The eastern component of the proposed developméstwithin the North Ballycannan_018ubbasin. This
subbasin has an area of ca. 26.F Kfine primary watercourses in this area are, from east to westtoeder

South BallycaBtream (EPA cod&sS79% andNorth Ballycannastream (EPA code 25N17). Bwuth Ballycar

Stream rises east of the proposed development site ca. 170 m above sea level (A.S.L) and is fed by f8ur minor 1
order streams within 1.5 km of its source. Bwuth BallycaBtream flows in a southerly direction for ca. 4 km

until meeting the tailrace of the Ardnacrusha hydroelectric scheme. The lower reach of the South Ballycar Stream
is fed by the ¥ order GlenlonNorth Stream (EPA cod?6G89 and the 2¢ order West RodStream (EPA code
25W38. The tailrace of the Ardnacrusha scheme is an artificial waterbody and flows only when water is passed
through the turbines in the dam. The bed of the 100m reach of the South Ballycar Stream upstream of the
headrace has been reinfortevith stone and concrete and falls suddenly into the tailrace. Approximately 950 m
southwest of this junction, the South Ballycar Stream/tailrace meetsitteeder River Shannon. This reach of

the River is influenced by the tide.

TheNorth BallycannaBtream rises ca. 190 m A.S.L within the proposed development site. It flows in a southerly
direction for ca. 4.5 km and discharges to the River Shannon. This stream is fed*hyrdlee Bast Ballycannan
Stream (EPA co@5E12 andEast Cappateemoi@tream (EPA co®5E13, and the 2 order West Ballycannan
Stream 25W23. These are small streams with low base flowd drain the southern and soudastern
component of the proposed development. It is noted that the North Balycanreansis fed by a spring at Site

6 which was contributing significantly to its size during current survey.

Thewestern component of the proposed developméntwithin theCrompaun (East) 01€ubbasin, a coastal
drainage unit. The main watercourse is tffeaBder Crompaun [Eas$tream which has a channel length of ca.

10 km. It rises ca. 220 m A.S.L. and is fed within 1.5 km from source by Skvetal &treams, including an un
named minor watercourse that drains the western extent of the proposed development (stream segment code
27_430. The % order CappateemoreEastStream which has a channel length of ca. 1.6 km also drains the
proposed development and flows into the Crompaun East Stream from the north. It is noted that the
Cappateemore East Stream, as mapped by the EPA is actually much smaller in size thaanastesjat that
appears to have its source near the source of the Cappateemore East Stream, as indrigiee Band shown
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inPlate® St 26® ¢KA& &A0GNBFIY OGKFG Aa y2d YIFLILISR o6& GKS 9t!
(2000) criteria and is of far greater ecological importance than the EPA mapped channel.

The lower 5 km reach of the Crompaun Stream has a low gradient has been highly modified by drainage. The
Crompaun East Stream discharges to the Shannon Estuary ca. 3km west of Limerick City. Embankments have been
constructed along the lower reach to preveeduce flooding associated with the Shannon Estuary and tidal
influence. The Crompaun East Stream likely has a sluice valve to prevent backflow during high tides.

The proposed GCR and substation location to the north of the proposed wind farm site occur within the
Blackwater (Clare) River catchment. The nearest watercourse to the proposed substatfoarder unnamed
tributary (EPA segment code 27_430) of the Glenagross Stream in the Crompaun River caldtengid.
connection route crosses thé' brder Kilnacreagltstream (EPA segment co2le 3206 which flows from west

to east approximately 50m to the south of the nearest proposed tower to be erected teatdnrthe existing
overhead line. Th&ilnacreagtStream joins the sLorder Trough River (EPA co2®B06 also known as the
Blackwater River) which flows in a westerly direction for ca. 5.2 km until it is fed 0§ dnge8Derryvinnann

River There is an unmapped watercourse near the northern extent of the proposed development site that flows
into the Kilnacreagh Stream as indicate&igure3 and shown irPlate10. This watercourse corresponds to an

eroding / upland river.

Plate9: Cappateemore East Streaam mapped by the EPA (lefyatercourse less than 50m east of the
Cappateemore East StreamJuly 2023, not mapped by EPA (right).

The Blackwater (Clare) River drains an area between Broadford and Ardnacrushgradient is generally of

a southwesterly aspect. It has several tributaries from the north including'fteed®r SnatyRiver, the ®order
hQbSAff Qa { {oN8 Mdunticg Rver(iThélargest tributary of the Blackwater River igtel&r
Glenomra Wood Stream which joins the Blackwater River from the north. After the Glenomra River confluence,
the Blackwater River flows south for ca. 4km a8 @rder watercourse before intersecting with the headrace of

the Ardnacrusha Hydrscheme. Théheadrace is classified as a canal, owing to its artificial character. The
Blackwater River flows under the headrace through a culvert. At the upper (northern) end of this culvert, the
Blackwater River falls steeply over a sloped concrete sill. Thisitecedsa significant barrier to fish migration

as flows are fast and would be impassable in the upstream direction for most fish species. After flowing under the
headrace, the Blackwater River flows south for ca. 4.5km to meet'thel@ River Shannort Rlassey.
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Site 12
\\_ Trough (Rive,,
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@ Aquatic survey site [] Hydrometric Area
— Site layout Watercourse
[ Transitional waterbody

Figure2: Survey site locations anghotographs of some watercourses the wider study area.
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Plate 10: Channel to the east of T4 in July 2023, unmapped by the EPAWetgrcourse at the northern
extent of the proposed development site that feeds the Kilnacreagh Stream in July 2023, not mapped by EPA

(right).

Plate 11: Aquatic sponggPoriferaspp.in the lower reach of the North Ballycannan Stre@eft). Zebra mussel
in the tailrace of Ardnacrusha power station at the confluence of the South Ballycar Stighth
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@ Aquatic survey site —— Watercourse (as mapped by EPA/OSI) = = = Drainage ditch

— Site layout = = = Watercourse (based on field survey)

Figure3: EPA registered watercourses and additional channels recorded during field surveys
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3.2 Aquatic Habitats

The physical attributes of watercourses draining the proposed development are the basis of the aquatic
ecosystems supported therein. The habitat quality for macroinvertebi@eeti¢rd.4.2 and fish $ectior.3) is

a function of watercourse characteristics in the receiving riverine environment. Habitat for FPM is discussed
separately irSection3.5.1

The watercourses within the boundary of the proposed development site and indeed the upper reaches of all
watercourses draining the proposed development site are high gradient streams considered prone to drying out
during prolonged dry spells, based on thater levels observed in June 2021 and 2023. These upper reaches
therefore were deemed to have limited Idficarrying capacityThese reachesire generally fast flowinand of

aspate nature i.ethey are rainwater fed from overland flow and thus exli#sit repsonse to rainfallhey are
categorised as eroding/upland rivers with reference to Fossitt (2000). The watercourses draining the proposed
development drain predominantfyodzolsoils over siliceous geolodihe substrates were generally larger type
materials like boulder and cobble. The only aquatic vegetation recorded at the aquatic survey sites were
(collectively) the bryophytdseptodictyum riparium, Conocephalam,Chiloscyphus polyanthasd filamentous

algae. Theyanobacterid.yngbyavas recorded at Site 18t lower elevations, the streams have lower gradients
with generally finer particle sizes and smoother floWe physicalcharacteristicof surveysites are listed in

Table 6.

Excessive siltation was observed at several survey sites. This is considered a result of land management practices
associated with activities such as agriculture and commercial forestry. For example, cattle access to the
CappateemoreEastStream was found to be adversely affecting substrate quality and water quality through
excessive sedimentation. Water level and flow at Sit8 Was very low during the surveys. Such flows can lead

to the loss of sensitive macroinvertebrate taxa andiaiss due to decresd buffering capacity i.e. rapid changes

in temperature, oxygenation, etc.

12 of organisms or habitats inhabiting or situated in rapidbying fresh wate
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Plate 12: Heavy silt plume after kick sampling at Site 3 on@la@pateemore East Stregeft). Siltation and

some algal growth at Site 4 on the Crompaun East Stream

Plate 13: Chiloscyphus polyanth@keft) andLyngbyasp. (right).

Table6: Physical characteristics of the aquatic study sites

Wetted width (m) 15 1 1.2 3 0.5 0.8 1 0.4 1.3 1.7 4 0.3
Mean depth (cm) 5 5 3 10 2 3 4 2 5 5 20 <5
Max depth (cm) 40 30 10 60 15 5 15 4 20 35 80 5
Bedrock 5 0 5 0 0 0 0 0 20 10 0 0
Boulder (%) 15 55 25 60 5 5 30 0 20 20 5 5
Cobble (%) 20 20 30 25 15 55 30 50 25 35 50 35
Gravel (%) 40 20 30 10 70 25 20 30 20 30 30 45
Sand (%) 20 5 10 5 10 5 15 5 15 5 10 10
Silt (%) 0 0 0 0 0 10 5 15 5 0 5 5
Overlying silt (%) 30 10 50 55 20 30 60 75 30 50 40 10
Plume M M H H M H H H M M H H
Riffle (%) 55 70 60 45 35 30 25 35 25 50 30 25
Glide (%) 10 5 15 20 0 10 5 5 25 20 40 25
Pool (%) 35 25 25 35 65 60 75 60 50 30 30 50
Algal cover (%) 2 0 0 10 0 55 0 0 0 <1 45 0
Instream vegetation (% 5 0 5 10* 0 0 0 0 0 0 5 0
Shade (%) 95 90 80 55 85 30 95 75 85 50 70 100
Bank cover (%) 60 100 50 95 100 25 45 100 90 95 75 75

1Heavy Moderate,Sight, None
*instream vegetation of bryophytes

3.3 Fish

An account ofhe fluvial habitat®n watercourses draining the proposed development site (REtS)espect to
fishis provided for each site below, but firstly, a general description of fish habitats in the study area is given.

3.3.1  Existing Information

The study area is located in the 10km grid square RE6distribution and range of protected fish in #@Gkm
grid square containing the proposed development (RES)llustrated iMable 7This is based ofrticle 17 (2013
¢ 2018) AssessmeninNPWS (2019) and includes the three lamprey species.
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In McGinnityet al (2003) which classifies Irish rivers in terms of salmonid habitats, all watercoufsesiefin
the:

f  Crompaun East_010 subbasin are indicaie#roducesof seatrout2 y f @ QT | YR
1 North Ballycannan_010 subbasin &r§’ R A O INit SdRsidkréd a $ignificant producer of Salmaids

The River Shannda the southA & Of F aaAFASR | & LimetichDofRSRODE0 0900 Thisis I G SNJ Ol
I Mégo or Polyhaline, Strongly Mesotidal, Shelteredii & LIS yéDade BeNdsciRleucisqus a nomative

species that occurs in the lower reaches of the River Shannon. This species occurs parR&6the River

Shannon occurring within this 10 km grid square.

Table7: Distribution and range of aquatic Annex Il listed habitats and species in the 10km grid square R56
containing thestudy area

Theextent of this habitat has not been mapped and the

C’:fA 2 I; u A ),/EI oH N 85 85 area is based on the distribution of rivers. There are no

gs3asal aa : : particularly important watercourses draining the PDS witl
respect to 3260

{SI tFYLmMdbp b2 b 2 YK I

Part of theRiver Shannon, which supports this species
occurs within R56

YK I
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Brown trout are the most widespread fish in Ireland and are found in practically every river, stream and lake in
the country Brown trout are not specifically listed for protection by EU directimdseland, brown trout fisheries

are regulated by national legislation and bye laws governing closed seasons, angling methods, size limits, bag
limits, etc. Angling clubs may also have their own regulai8ees troutare themigratory form of Brown trout

Sea trout> 40cm forKength are classified as salmon in terms of legislation and are covered under salmon
regulations; commercial and rod harvest of salmon is permitted where stocks are in surplus (exceeding a system
specific Conservation Limit) and the fisheries are veotligtcontrolled®.

3.3.2 Overview of Fish Habitats

It is considered that the importance of streams draining the proposed development site generally increase with
distance downstreanthis is a universal concept related to stream size and water quantities, especially in parts
of catchments near watershed boundaries. There are no watercourses of value to fish within the proposed
development site. This is due to their small size and msifyeto drying out during periods of drought.

The proposed development site is located in three subbasins (Crompaun East 010, North Ballycannan_010,
BlackwaterClare) 010). The fact that these subbasins are small drainage areas, somewhat of coastal context,

13 https://www.fisheriesireland.ie/fislspecies/browrtrout.html
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and where the largest watercourses aré@der limits their carripng capacity for fish. The south Ballycar and
West Roo Streams in the eastern part of the North Ballycannan_010 subbasin do not appear to support any fish.

The watercourses in the Crompaun (east) 010 and Ballycannan_010 are considered unsuitable for salmon due to
their small size. Based on the habitats and electrical fishing survey results, it is concluded that salmon do not occur
in the watercourses drainirtge proposed development site, with the exception of the Blackwater (Clare) River.
The Blackwater (Clare) is suitable for salmon is as it is sufficiently large and connected to the River Shannon
without barriers to migration.

The other watercourses draining the proposed development site all feature some type of impediment to fish
movement, either in the form of steep inclines in the case of those in the Ballycannan subbasin or barrages
associated with tidal sluices in the Crompdtigure4 gives the designation of rivers as salmonid habitats in the
study area. Thesorder streams draining the proposed development are deemed too small to be of importance
to trout. Indeed, 1 order watercourses are not shown in McGinnity et(2003). For example, trout were
detected at Site 1 on a 2nd order reach Crompaun Stream but not on its 1st order tributary the Glennagross
Stream at Site 2. The Glennagross Stream features a perched culvert <200m upstream of the Crompaun Stream.
This culert likely blocks the upstream passage of trout, limiting their penetration into the middle reaches of this
stream.Recent works has damaged tki#gmoculla Stream, a tributary of the South Ballycar Str&moff from
denuded banks and adjacent lands hemulted inexcessive instream silhstream works has left this stream in
uniform shapewith reduced physical diversity. Furthermore, a blockage in this stream, probably fencing, has
accumulated a considerable amount of silt which has created a small falls which repregetastial fish
migration barrier.

Thehigher gradient reaches of watercourses drainingsitecare considereduitablefor the early life stages of
salmonids Such reaches do not occur within the development boundary due to their small size however. The
lower reaches of the watercourses draining the site are more suitable for adult fish, with some deeper pools but
these reaches were found to be impacted bgtdn and are suboptimal for spawning due to their low gradient
and/or degraded morphological character (drained

Overall, the streams draining the south facing slopes of the site, which includes all turbine infrastructure, are
suboptimal trout habitats, poor in terms of lampreys and highly unlikely to support migratory fish populations.
The Blackwater catchment to ehnorth is important for salmon and possibly lampreys downstream of its
intersection with the Ardnacrusha headrace.

Within the streams surveyed, a small proportion of the fluvial habitat was classified as suitable for salmonid
spawning. Such habitats are the transitional areas between pool and riffle where flow accelerates and depth
decrease over gravel beds, due to@ked change in hydraulic head over the graMet. gravel substrates at the

end of pools provide spawning areas. It is noted by Crisp (2000) that small trout may spawn in quite small gravel
patches between large stones. Such features are deemed important to spawning trouniidtheaches of
streams draining the proposed development sitte small size of the watercourses near the proposed
development are unsuitable for holding larger salmonids: the small/shallow pools are not considered sufficiently
large for large trout througout the year.
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Figure4: Designation of rivers as salmonid habitats in the study area (based on McGiretitgl. 2003) and

electrical fishing survey results.

Table &jives the habitat rating of the watercour@aminedwith reference tesalmond habitats.
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