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1 INTRDUCTION

Malachy Walsh and Partners (MWP) has been commissionébitije Cuideachta Ghniomhaiochta
Ainmnithe hereafterreferred to asCoillte, to prepare an Environmental Impact Assessment Report
(EIAR) to accompany a planning application to An Borch&kdor the Carrownagowan Wind Farm
The EIAR also assess #ssociated grid connectioand works on thehaul routein Co. Clardthe
proposed project)

This report has been prepared by Malachy Walsh and Partners (MWP) to preasaline
information for input to the Biodiversity Chapter of thEnvironmentallmpact AssessmeriReport
(EIMR) and Natura Impact Statement (NLSYhis report is based primarily on field studies of
watercourses potentially affected by the proposptbject Information collatedfrom desk studies
hasalso been inluded in this report.

The projectalsorequires the replanting of forestry at three replacement sites. The aquatic baseline
conditions at these three replacement sites are descrilieddppendix 611 of the Biodiversity
Chapter (Chapter 6) of the EIAR.

The study areancludes the rivers and streams draining the proposed project. The studyisrea
locatedin Water Framework Directive (WFD) catchn&htydrometric Area 25 and 27 within the
ShannonRiver Basin District i8BD).The water features in the study area are illustratedrigure 1

Legend
O Turbine Location (19WTG)
/A Met Mast
= Grid Connection
—— Site Layout
[ site Boundary
= \Watercourses
Hydrometric Areas
Il 25
27

. Malachy Walsh and Partners
Engineering and Environmental Consultants

AN

Figurel. Water features draining the study area
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1.1 DESCRIPTION OF WATERRSES IN THE STARFKA

Theproposedwind farmsite is mainly situated within CoilltEorestry, ands drained largely by the
Owengarney Rivean Hydrometric Area 27The upper catchmenif the Owengarney Rivealrains an
elevated area of peat overburden, much which has been planted with commercial coniferous
forestry. The proposed haul roet has a stream crossing draining to the Coolreagh Heg,
Hydrometric Area 25The grid route lies mainly within the Broadfo(dydrometric Area 27and
Blackwater RivefHydrometric Area 25atchments.

The Owengarney Riveialso referred to as the Owepgarney)rises on the western slope of
Moylussa. As it flows wesin its course of ca. 2.5ktwards the proposedvind farmsite, it is fed

by two T' order streamswhich drain the western and northern sides of Slieve Bernadihe
Owengarney Rivditows for ca. 3.5kmorthwest through the proposewind farmsite, draining the
central part of the site Along this reach, it is fed from the southwest by tiioider Killokennedy
Stream which rises within the site, with a channel length of ca. 1.3km. The Cgum&iream is a

1* order watercourse of ca5km andjoins the Owengarney from the east within the site.eTh
Coumnagun Streamises on the western slope of Moylussa and enters the site ca. 1.3km from
source.

Approximately 3.2km downstream of thveind fam site, the2" order Owengarney River flowsest

under the R465 at Ballymacdonnell Bridgehe upper Owengarney River is also called the
Ballymacdonnell RiveA further 3.8km downstreanthe Owengarney River fed by the3" order
KilluranRiver The Kiuran Riverdrains the western most aspect of the site. The Killuran Rises at
Poulalougha, a minor lough ca. 600m upstreand to thesouth eastof the proposedwind farm

site. The Killuran River flasvalong the southern boundarwithin the propogd wind farmsite for

ca. 1.3km and met from the south by thé& drder Ballynabrae Stream ca. 250m downstream, to

the west of the site.After its confluencewith the Ballynabrone Stream, the Ikilan River flows
northwest for ca. 1km before its junctiomith the 2 order Killuran More Stream from the east. The
Killuran More Stream rises within thproposed wind farnsite and has a length of ca. 2.8kihhas

four 1* order tributaries that rise and/or flow thorough the site, including the Inchalughog# an
Gortatrassa Streams. After its confluence with the Killuran More Stream, the Killuran River generally
Ft26a Ay | 6SaiSNIe RANBOGAZY 2@0SNJ I O2dzNES 27F
a broadly westerly course for ca. 3.2km beforescHiarging to the Owengraney Rivéifter its
confluence with the Killuran River, the Owengarney River flows south for ca. 2km before feeding
Doon LoughFrom the western shore of Doon Loughe 8™ order Owengarney Rivéiows less than
1kmto an Duin Logh. The 8 order Broadford River also flows into Duin Lougbwnsream of Duin
Lough, the Owengarney River generally flows in a saugsterly direction over a course of ca. 21km
before meeting the transitional waters of the Shannon Estuary at BunralbngAthis reach, the
Broadford Riveflows through Ballymulcashel and Castle lakes as well as Siximilebridge village. The
main tributaries along this reach are th& 8rder Derrymore East, Clashduff and Gourna Rivers.
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j?‘ 2 : o : o P ; 2
Plate 1: Stretch of the Owengarney at the R465 to the west of the propgsegectin August 201§left). The
Broadford River at Broadford downstream of the grid route crosgingst).

The proposed haul route leading up to the site crossesulvert of an unmaped stream, which
generally drains to the northwest, and enters t@eolreagh Beg:. 1 linear km to the northeast.

The northern proportion of the grid route lies within the Broadford River catchment. The Broadford
River has numerous tributaries includirtbe Cloongaheen West, Cloongaheen East, Kilbane,
Cloonaconry, Ballyquin Beg and Glenomra Wood Streathsof which are crossed by the grid
connection. The southern extent of the grid route occurs within the Blackwdi@lare) River
catchment. Thisriver drains an areabetween Broadford and Ardnacrusha, where gradient is
generally of a southvesterly aspect. Ihas severafributaries from the north including the 3order
SnatyRiver, the 2 NRSNJ h Qb SA f f ¢arde{ ModBite RiverTieFhrgéstirdutany of

the Blackwater River is thé®rder Glenomra Wood Stream which joins the Blackwater River from
the north. The Glenomra Wood Streai® crossed by thegrid route ca. 1km upstream of the
Blackwater River confluence. After the GlenomnzeRconfluence, the Blackwater River flows south

for ca. 4km as a™Morder watercourse before intersecting with the headrace of the Ardnacrusha
Hydroscheme. The headrace is classified as a canal, owing to its artificial character. The Blackwater
River fows under the headrace through a culvert. At the upper (northern) end of this culvert, the
Blackwater River falls steeply over a sloped concrete sill. This is considered a significant barrier to
fish migration as flows are fast amdould be impassable irhe upstream direction for most fish
speciesAfter flowing under the headrace, the Blackwater River flows south for ca. 4.5km to meet
the 7" order River Shannoat Plassey.
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Plate 2: The intersection of the Blackwater Rivaard the headrace of Ardnacrusha Hydrcheme(left). Upper
end of the culvert for th@lackwater Riveunderthe headrace of Ardnacrusha Hydssheme(right).

1.2 GUIDANCE AND LEGIBION
The assessment has regard to the following legislation:

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

1  Birds and Natural Habitats Regulations 2011 as ameraisdi

1 Wildlife Act 1976 as amended

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

Relevant guidance published by the NatioRadads Authority (NRA), and applicable to assessing
watercourses in Irelandvere also followed, includingkDdzA RSt Ay Sa F2NJ 6KS / NRaa
RAZNAY3I (GKS /2yaidNHzOGA2y 2F Dbl iAz2yltf w2FR { OKSYS:
of Feheries during Construction Works in and Adjacent to Wateas also consulted in relation to

necessary mitigation.
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1.3 CONSULTATION

Gonsultation with  Inland  Fisheries Ireland (IFlvas undertaken via email to
Limerick@fisheriesireland.ien the 8" June 2018Michael FitzsimongSeniorFisheries Environment
Officer) replied on the 28 July 2018 as follows:

GThis development is entirely in the lower Shannon catchment area and the watercourses in the area
are considered important fisheries. The Owengarney River and its tributaries are considered by IFI to
be impotant for both salmonand trout spawningThe Annacarriga River is considered to be more
important as a trout spawning RivePlease be aware that peat stability in this catchment has posed
problematic in the past and a significant peat slip took placdn@1980s causing significant water
quality problems and a fish kill. Arising from the above | would be in a position to respond in a more
detailed manner in the next couple of ddys.

2 METHODOLOGY

2.1 DESK STUDY

A desktop review was carried out to collate infation on fish and to identify features of aquatic
ecological irportance within the study area.eRords of protected specigs the environsof the
proposedproject were identified. This information wagbtained by accessing the website dhe
National Paks & Wildlife Servic¢NPWS)and Inland Fisheries Ireland (fFlJhe database of the
National Biodiversity Data Cent(&lBDC)was consulted to ass the presence of aquafiaunal
species and records of protected species from records thie study area. The document
Yuantification of the freshwatesalmonhabitat asset in Irelar@d 6 & a GtRIA30§3)wag also
reviewed to classify thealmornd habitats in the study area.

2.2 FIELD STUDY

The survey comprised an evaluatioh aquatic habitats, dish survey, a biotic assessmenusing
aquatic macroinvertebrates and water sampling for analysis of phy$iemical water quality
parameters.

Representative locations on watercourses draining the propgseject were surveyed. A total of

19 sites were sected within the study area, on watercourses shown on Environmental Protection
Agency / Ordnance Survey Ireland mappings roted that the sites to the easin the Annacarriga
catchment do not drain the proposeproject These site were selected basedn a preliminary
layout which extendd into the Annacarrig&€atchmentArea The study area was defined as surface
waters potentially affected by the proposgutoject, including fluvial habitats (watercourses) within
the proposedproject site, and those danstream. While survey locations dovgnadient of the
proposedproject area are influenced by factors outside of the site bounddownstreambiota are
nonetheless receptors for the proposgmoject, and acquisition of baseline information at these
locations isdeemed important ina complete understanding of aquatic sensitivitiésdeed, the

! https://lwww.npws.ie/mapsand-data
2 https://www.fisheriesireland.ie/
3 http://www.biodiversityireland.ie/
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larger size of watercourses downstream of the propogedject provide more habitat and are
considered more suitable faalmonds than reaches inside the propospibject site boundary

The Ist of survey sites argiven inTable 1 where the aquatic surveys carried out at each location
are indicated. A map of the entire study area is shamrigure 1 Figure 2- Figure Sillustratesthe
survey locations at thenorth-western, north-eastern and southern extentsf the study area
respectively Sites were accessed using public roadways and forest tracks. In this répanil 2
order watercourses have been referred to as streams. Watercourses’ ofdr and largerare
referred to as rivers.

Field work pertaining to habitats and macroinvertebrates at SiteSite 15 was carried out on the
1%, 2 3 28" 29" and 30" August2018. Macroinvertebrate sampling at Site X6Site 19 was
carried out on 3T Octoker 2019.The fish surveys were carried out on the™2®6" and 27"
September 2018ln cognisance of the risk of spread of Ametive invasive alien species, thdand
Fisheries Ireland (IFR 2 O dzYBSogeiturityProtocol for Field Survey Wik, 2010) was followed
at all stages of field worlAll equipment (including waders etc.) wdssinfected with spay bleach
disinfectant after usewasheddried out and put in storage.

The macroinvertebrate assessment includedfrashwater pearl mussel (FPMYlargaritifera
margaritifera survey. The FPM survey was carried out on selected watercourses identified within
WFNBAKGEF GSNI LIS NI Y disea Settion22 B)ehd éxterd & Grestvateér Pegary Sy (i &
mussel surveys carried out on selected watersesridentified within FPM sensitive catchments are
presented inFigure6.

Plate 3: Site 1 on the Owengarney Rivgeft). Trhis Watercoursé supports Salmdsrown trout and European
eel. Site2 on the Owengarney Rivéiight). Heterogenous fluvial habitdtere provides ideal rearing conditions
for salmonids.
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Plate 4: Site 3 on the Owengarney River in the townlandCafrownagowarfleft). This reach of river is Within
the proposedprojectsite. Site 4n the Coumnagun Stream, a tributary of the Owengargé#yis watercourse
flows through the proposegrojectsite (right).

W RN ;
y fish species recorded(lefie Site 6 0
the Killokennedy (27K7®@tream(right). This stream is considered prone to drying out during long dry spells.

Bk PG
L @ a

Brown trout were the onl

L

Plate5: Site 5 on theCoumnagun Stream.
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Plate 7: Site 9 on the Killuran More Streafieft). Substrates were compacted at this location, which result in
suboptimal spawning grounds for salmoni@ste 10 on théAnacarriga River (right).

e ’

downstream of Site 11 on the

= | . - = jﬁ/;:,‘ o
Plate 9: Site 12 on theCarrownakillyStream - upper Annacarriga River catchmefieft). Site 13 on arun-
named tributary of the Annacarriga Riygight).
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Plate 10: Site 14 on the 4 order Broadford Riveta. 1km upstreanof Broadford(left). Site B on the 2" order
Broadford Rive(right).

- ~
h
]

Plate 11: Site 15 on the Blackwater River (Clare) at the R465 Bfldfj® Site 16 on theCloongaheen East
Stream (righk

N

Plate 12: Ste 17 on the ilbae Strer(rlght).

Al

e 19 on thé&Glenomra Wood Stream.

Water quality affects the viability and quality edlmond habitat so is useful in assessing habitats for
trout and salmon To this end biological sampling and water quality indices as well as
macroinvertebrate factional feeding group analysis were used to classify watercourses at selected
locations.
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Tablel: Aquatic ecology and fish survey locations on watercourses draining the proposiedt

27 | Coastal | Owengarney | Owengarney /| Owengarney Ballymacdonnel Bridgg 27 44 1 -8.6275 | 52.8493 9 9
27001 (Ballymacdonne)l / R465

27001

Owengarney Inchalughoge 27 _356 2 -8.6001 | 52.8512 9 9

(Ballymacdonnelly

27001

Owengarney Carrownagowan 27 _386 3 -8.5747 | 52.8406 9 9

(Ballymacdonnell) /

27001

Coumnagun / Carrownagowan 27 341 4 -8.5749 | 52.8451 9 9

27C97 Carrownagowan 27_341 5 -8.5340 | 52.8428 9 9

Killokennedy / Carrownagowan 27_808 6 -8.5784 | 52.8390 9 9

27K70

Killuran / 27K01 ¢ dzNyy SN a . N|27 871 7 -8.6319 | 52.8391 9 9
Killokennedy 27_946 8 -8.6040 | 52.8287 9 9

Killuran / 27K01- Inchalughoge 27 1225 9 -8.5969 | 52.8442 9 9

Killuran  More /

27K15

Broadford / 27B02 Track crossing ca. 1ki 25_481 14 | -8.6223 | 52.8005 9 9
upstream of Broadford
adjacent to R466

Broadford / 27B02 Ballymoloney G| 27_744 16 -8.5830 | 52.8063 9

¢ Cloongaheertast Cloongaheen Road

27C18

Broadford / 27B02 Ballymoloney G | 27_849 17 -8.5830 | 52.8061 9
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Kilbane Strean Cloongaheen Road
27K05
Broadford / 27B02 | 2 Ballymoloney ¢ | 27_1315 18 -8.5638 | 528035 | 9 9
Cloongaheen Road
15 / Shannon| Shannon Lough Derg /| Annacarriga /| 3 First Bridge u/s Loug| 25 1514 10 |-8.4765 | 52.8482 | 9 9 9 9
Lower 250155b 0450| 25A05 Derg, R463
2 Carrownakilly 25 2385 |11 |-8.5024 |52.8452| 9 9 9 9
1 Carrownakilly 25 2284 |12 |-8.5149 |52.8395| 9 9 9 9
Un-named 1 Carrowbaun 27_742 13 -8.5101 | 52.8487 | 9 9 9 9
Blackwater Blackwater (Clare) | 3 R465 Bridge, Br. d/| 25_3209 15 | -8.6024 | 52.7398 | 9 9 9 9
(Clare) /| 25B06 Killaly'sBr.
25B06 Glenomra  Wood 3 R471 Bridge 25 3221 |19 |-8.5923 |52.7427| 9 9
Stream/ 25G12
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2.2.1 Habitats

Physical characteristics of all survey sites were recordeditenin cognisance that fluvial and
riparian habitats have key influence on instream faunal communitiddl siteswere evaluated with
reference toRiver Habitat Survey in Britain and Ireland Field Survey Guidance Manual: 2003¥/ersion
published by the Environment Agency (EA, 2088)each survey location, the atercoursewas

assessed in terms of;

9 Stream width and depth and other physical characteristics;

1 Substrate type, listing substrate fractions in order of dominance, i.e. large rocks, cobble,

gravel, sand, mud etc;
1 Flow type, listing percentage of rifflejadg and pool in the sampling area;

9 Instream vegetation, listing plant species occurring and their percentage coverage of the

stream bottom at the sampling site (as applicable) and on the bankside;
9 Estimated cover by bankside vegetation, giving percenthgdesof the sampling site.

2.2.1.1 Fish

The results of thstreamhabitatsurveysweredza SR Ay 02 y 2 dzy OTh& Rvgluatioh af K
habitat for Salmonand Trou 065! bLX wmMdpdpp0 (2 | damBrilsiat skléced 0 I (

representative sites This leaflet (Advisory leaflet No. 1) was produced by the Department of
Agriculture for Northern Ireland Fisheries Division and was designed for use in tsalfathd

enhancement programme.

An evaluation of lamprey nursery habitat wadso carried oubased on the habitat requirements of
juvenile lampreysasoutlined in Maitland (2003)Searches for juvenile lampreys were carried out

using agitation sampling where suitable nursery habitat occurred.

Any fish captured weradentified with reference to lte Freshwater Biological Association's
publication'Key to British Freshwater Fish with notes on their ecology and distrib(iil@itland,

2004) and other referenced sources. YLINB&@&a ©6SNB ARSYGATASR

Lamprey- A field key ér Sea, River anBrookLampreyby Gardiner (2008 Any fish captureduring

biological samplingvererecorded.

0KS
0 a
dza A y 3

Watercourses were photographed at survey site locations throughout the study area. Anthropogenic
and livestock influences on fluvial and rijzer habitats were noted along the surveyed stretches.

2.2.1.2 Macroinvertebrates

Habitat has a key influence on the macroinvertebrate communities, which occur in rivers and
streams. The physical habitats of study sites were assessed in relation to macroinvegealsiag a
method given by Barbour and Stribling (1991). A table showing how habitats are assessed using this
method is provided inAppendix 1. This method assesses habitat parameters and rates each
parameter as optimal, subptimal, marginal or poor (sces 5, 10, 15 and 20 respectively). The

scores for each parameter are then added up to give an overall habitad.scor

2.2.2 Fish stock asessment

Electrical fishing assessments were carried out at selected sites under authorisation from the
Department of Commnication, Energy and Natural Resources under Section 14 of the Fisheries Act

@ Malachy Walsh and Partners
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(1980). The purpose of this survey was to assess fish populations present at selected sites on
watercourses draining the proposegroject Sites were surveyed following the metltwogy

2dzit AYSR Ay (GKS /C. 3dARIyYyOS Wa SiHestrR dishifg2MJ G KS
g1 RSIFofS NBIFIOKSaQ o6/ C. X Hnnyod | LRNIlFIotS St SOGN

Quantitative/depletion electrical fishing was carriedit at Site 1 (Owengarney River) using stops
nets at the upper and lower extent of the surveyed area. This area was fished a total of three times:
three passes. Records were taken of fish captured from each pass immediately after each pass.
qualitative dectrofishing survey was conducted enlm?® areaat Site 14 and at Site 1%t other
locations, éectrical fishing was carried out continuously for over a certain time. The time spent at
each location was recorded.

Plate 13: Hectrofishing was carried out using standard gear including a battery powered electric fishing unit,
dip nets and containergleft). Portable meters were used to measure certain water quality paramedars
biological sampling kit required for determiningacroinvertebrate community structurgight).

Captured fish were collected into a container of river water and were then anaesthetised using a
solution of clove oil. Fish were measured to the nearest mm using a measuring board. Subsequent to
this the fsh were allowed to recover in a container of river water. All fish were released alive and
spread evenly over the sampling area. Following completion of the fishing the dimensions and
physical habitat characteristics of each site were recorded. Resultheofinvestigations are
presented using two Catch per Unit Effort (CPUE) indices; fish nunthemtirfish number/minute.

2.2.3 BiologicalSampling

Semiquantitative sampling of benthic macroinvertebrates was undertaken at selected locations

using kick or sweepampling (Toneet al, 2005). Sampling was undertaken on thd"&&d 19" of

Wdzt & HamMT® ¢KS 0A2t23A0FE al YL Ay3 LINROSRdAZANB T2
hand net (mesh size 0.5 mm; 350 mm diameter) which was submerged on thebederith its

mouth directed upstream. The substrate upstream of the net was then kicked for one minute
dislodge invertebrates, which were subsequently caught in the net. This procedure was undertaken

at three points along/across the watercourse. Stone vilagh and vegetation sweeps werés@

undertaken over a further-ininute period to ensure a representative sample of the fauna present

at each site was collected.
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Plate 14: Biological sampling was undertaken at selected repnestieve watercourses in the study arekeft).
Macroinvertebrates captured during kick sampling were live sorted for 20 minutes at each site using a forceps
and a white background. Identification was assisted by using dtligins).

All three samples ahvertebrates from each substation were combined and live sorted on the river
bank for 20 minutes with the assistance of a headband ni@gnEpecimens were fixed in an alcohol
solution. Identification was undertaken in the laboratory using fgkver andlow-power binocular
microscopesMacroinvertebrate samples were taken in accordance with 1.S. EN 1SCG 3004
Water Qualityq Samplingg Part 3: Guidance on the Preservation and Handling of Water Samples
and ISO 7828: Water QualityMethods of biologcal sampling; Guidance on Hand net sampling of
aquatic benthic macrinvertebrates Macroinvertebrates were identified using keystdid in the
references section.

2.2.4 Water quality

2.2.4.1 Biotic Indices

The Quality Rating (Q) System (Toeeal, 2005) BMWP Wallkey and Hawkes, 199&nd EPT index
(Lenat, 1988)ere used to assess biological water quality at each Aitlelitional details of biotic
indices can be found iAppendix 2

The Quality Rating (Q) System (Toaerl, 2005) is the standard biotic index whiis used by the

EPA. The @hdex is a quality measurement ranging from-Q&% with Q1 being of the poorest quality

and Q5 being pristine / unpolluted. The Quality Rating System has been shown to be a robust and
sensitive measure of riverine water qualand has been linked with both chemical status and {and

use pressures in catchments (Donohek al., 2006). The system facilitates rapid and effective
assessment of the water quality of rivers and streams. There are nir@u@ scores, ranging from 1

to 5 (intermediate scores such as Bare also possible). High ecological quality is indicated by Q5,
Q4c¢5 while Q1 indicates bad quality.

The other main biotic index used was the BMWP score. In the revised BMWP scheme (Walley and
Hawkes, 1997) biotic indeof water quality, each family recorded in the sample is assigned a habitat
specific score. This score depends on the pollution sensitivity of the invertebrate family together
with the characteristics of the site where the invertebrates were found. A sitdaissed as one of

the following depending on substrate type: riffle (>= 70% boulders and pebbles), pool (>= 70% sand
and silt) or riffle/pool (the remainder). The BMWP score is the sum of the individual scores of the
families recorded at each sitea family scores if present. A higher BMWP score is considered to
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reflect a better water quality and a score over 100 is indicative of very good water qéadgndix
1 shows reviseBMWP scoredor riffled locationsand the BMWP scoring systerfBach site was
assigned a biological status on a scale of #ighdModerate-PoorBad.

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 sgmpli
period can be expected, under most circumstance, 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 ASPThe ASPT index calculation is basedhemaverage value of each taxa
(families) sampled is calculated by summing up the indicator values and their division by humbers of
taxa (families) sampled and ranges from 0 to 10. A high ASPT index values indicates thus high
ecological status and low vas 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).

Biological water quality was also assessed udimegHEPT indexThe EPT index (Lenat, 1988) uses
three orders of aquatic insects that are easily sorted and identified: Ephemeroptera (mayflies),
Plecoptera (stoneflies and Trichoptera (caddisflies), and is commonly used as an indicator of water
guality. The EPT indexs calculatedby summing the number of taxa represented by these 3 insect
orders.The EPT Index is based on the premise that-qigility streams usually have the greatest
species richness. Many aqguatic insect species are intolerant of pokutard will not be found in
polluted waters. The greater the pollution, the lower the species richness expected

2.2.4.2 Physicechemicalwater quality

Chemical water quality samples were taken at all sited3" November 2018Samples were taken
from each site ging aseptic techniques. Samplegre stored in cooler boxeand delivered to
Southern Scientific within 24hrs of samplinghe following physicohemical parameters

determinandswere assessedpH, Conductivity Nitrate, Sulphate Phosphate Biological Oxgen

Demand (5 day), Total Petroleum Hydrocarbons (TPH), Chemical OxygendD@adD), Total
Suspended Solids (TSS), Total Hardness, Potasbatal, Organic CarboiTOC),Total Organic
Nitrogen TON);Total Ammonia, Phosphorus, Orthophosphate (MRP) amd Ir

Onsite measurements of Dissolved Oxygen, Electrical Conductiuatpidity, pH, Total Dissolved
Solidsandwater temperature were also taken usieglibratedportable meters.

Each site was assigned a chemical status on a scale oGldmghVioderate-PoorBad based on
water quality standards given in Surface Water Regulatiom&DG, 2009), the Freshwater Fish
Directive (78/659/EEC) and th8almomd Water Regulations (1998)lable 2 gives chemical
parameter thresholds for achievement of Water FranoekvDirective 'High' and 'Good' Status.

Table 2: Chemical parameter thresholds for achievement of Water Framework Directive 'High' and 'Good'
Status. From the Surface Water Regulations (SWR, 2009 and as emended)

BOD KMPo OYSEYomMOUO 2NXMdPp O6YSEYOMOO 2 NI XKHC

Total Ammonia [XXndnnn 6YSEYyO0 2N Xndncp O0YSIEyo0 2N Xnd

Orthophosphate | XKn ®nHp O0YSEYy0 2N Xndnop O0YSEYO 2N Xndj
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Figue 3. Aquatic survey sites at the nortlwestern extent of the poposedproject
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Figure5: Aquatc survey siteat the southern extent of th@roposedproject

2.2.5 Freshwaterpearl mussel

MWP applied for and wee issued a licence (No. C115/20fm NPWSo undertakefreshwater
pearl musse(FPM)Margaritifera margaritiferasurvey atthe studyarea.Thesurvey was carriedut
on Tand 29 August. During this timayater levelswere low, sunshine dominated, and underwater
visibility was suitable for FPM detection
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Areas surveyed were within a catchment listed in the NRWeRyaritifera Sensitive Areadlap®. The

Shannon Graney / Scariffs the only such catchment potentially affected by the propopeaject

FYR 200dzNBE G2 GKS y2NIK® ¢KAA OF O O&yaSiféra, bk & A RSY
OdzNNBy & a il ( daraneyBiveryago@ogleagh Beg @nnamullaghaRiver within this
OFrGOKYSYl 6SNB &adz2NDWS&@SRXI R2gyaidNBSlI Y TheBntirezLJa G NB |
river sections listed iffable3 and illustrated inFigure 6were surveyed

Surveying for FPM was carried out félla y 3 G KS b t MafgariffetzAniaigafitdesaStsge 1

and Stage 2 survey guidelinéesNA 8 K 2 Af Rt ATS al y dhefwatdcorsdedchesn Q 0! Yy
examined weresubject to a presence/absence survey which involved wading in the wibhéde

viewing the substrateand looking for FPMvith the aid of a bathyscopand polarised sunglasses.

Instream movements were from downstream to upsam The surveyalso involvedchecked for the

presence of dead shells, particularly in depositing areas.

margaritifera upstream of Scariffleft). This reach of the river has been drainédreach of ca. 900m of this
river was surveyechithe environs of the R352 Bridge (right).

The river condition and habitat features at each survey stretch were ndteel potential folr-PMto

occur along each stretch wasssessedvith reference to Conserving Natura 2000 Rivers Ecology
Series No. 2Ecdogy of the Freshwater Pearl Mussébkinneret al. (2003). The habitaivas
evaluated with reference t&Environmental Quality Objectives (EQOs) as specified in Schedule 4 of
i K Buroféan Communities Environmental Objectives (Freshwatarl Mussel) RetationsQ S..

296 of 2009 (Se€able4).

*https:// www.npws.ie/mapsand-data/habitatand-speciesdata
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Figure 6: Stretches ofwatercoures examinedduring the freshwater pearl musseturveyin the
Greaney Scariff subatchment during August 2018
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