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1 INTRODUCTION 

Malachy Walsh and Partners (MWP) has been commissioned by Coillte Cuideachta Ghníomhaíochta 

Ainmnithe, hereafter referred to as Coillte, to prepare an Environmental Impact Assessment Report 

(EIAR) to accompany a planning application to An Bord Pleanála for the Carrownagowan Wind Farm. 

The EIAR also assess the associated grid connection and works on the haul route in Co. Clare (the 

proposed project).  

 

This report has been prepared by Malachy Walsh and Partners (MWP) to present baseline 

information for input to the Biodiversity Chapter of the Environmental Impact Assessment Report 

(EIAR) and Natura Impact Statement (NIS). This report is based primarily on field studies of 

watercourses potentially affected by the proposed project. Information collated from desk studies 

has also been included in this report. 

 

The project also requires the replanting of forestry at three replacement sites. The aquatic baseline 

conditions at these three replacement sites are described in Appendix 6-11 of the Biodiversity 

Chapter (Chapter 6) of the EIAR. 

 

The study area includes the rivers and streams draining the proposed project. The study area is 

located in Water Framework Directive (WFD) catchments/Hydrometric Areas 25 and 27, within the 

Shannon River Basin District (ShRBD). The water features in the study area are illustrated in Figure 1. 

 

 
Figure 1. Water features draining the study area 
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1.1 DESCRIPTION OF WATERCOURSES IN THE STUDY AREA 

The proposed wind farm site is mainly situated within Coillte Forestry, and is drained largely by the 

Owengarney River in Hydrometric Area 27. The upper catchment of the Owengarney River drains an 

elevated area of peat overburden, much which has been planted with commercial coniferous 

forestry. The proposed haul route has a stream crossing draining to the Coolreagh Beg, in 

Hydrometric Area 25. The grid route lies mainly within the Broadford (Hydrometric Area 27) and 

Blackwater River (Hydrometric Area 25) catchments. 

 

The Owengarney River (also referred to as the Owenogarney) rises on the western slope of 

Moylussa. As it flows west on its course of ca. 2.5km towards the proposed wind farm site, it is fed 

by two 1st order streams which drain the western and northern sides of Slieve Bernagh. The 

Owengarney River flows for ca. 3.5km northwest through the proposed wind farm site, draining the 

central part of the site. Along this reach, it is fed from the southwest by the 1st order Killokennedy 

Stream which rises within the site, with a channel length of ca. 1.3km. The Coumnagun Stream is a 

1st order watercourse of ca. 5km and joins the Owengarney from the east within the site. The 

Coumnagun Stream rises on the western slope of Moylussa and enters the site ca. 1.3km from 

source.  

 

Approximately 3.2km downstream of the wind farm site, the 2nd order Owengarney River flows west 

under the R465 at Ballymacdonnell Bridge. The upper Owengarney River is also called the 

Ballymacdonnell River. A further 3.8km downstream, the Owengarney River is fed by the 3rd order 

Killuran River. The Killuran River drains the western most aspect of the site. The Killuran River rises at 

Poulalougha, a minor lough ca. 600m upstream, and to the south east of the proposed wind farm 

site. The Killuran River flows along the southern boundary, within the proposed wind farm site for 

ca. 1.3km and met from the south by the 1st order Ballynabrone Stream ca. 250m downstream, to 

the west of the site. After its confluence with the Ballynabrone Stream, the Killuran River flows 

northwest for ca. 1km before its junction with the 2nd order Killuran More Stream from the east. The 

Killuran More Stream rises within the proposed wind farm site and has a length of ca. 2.8km. It has 

four 1st order tributaries that rise and/or flow thorough the site, including the Inchalughoge and 

Gortatrassa Streams. After its confluence with the Killuran More Stream, the Killuran River generally 

Ŧƭƻǿǎ ƛƴ ŀ ǿŜǎǘŜǊƭȅ ŘƛǊŜŎǘƛƻƴ ƻǾŜǊ ŀ ŎƻǳǊǎŜ ƻŦ ŎŀΦ мƪƳ ǘƻ ¢ǳǊƴŜǊΩǎ .ǊƛŘƎŜ ƻƴ ǘƘŜ wпсрΦ Lǘ ŎƻƴǘƛƴǳŜǎ ƻƴ 

a broadly westerly course for ca. 3.2km before discharging to the Owengraney River. After its 

confluence with the Killuran River, the Owengarney River flows south for ca. 2km before feeding 

Doon Lough. From the western shore of Doon Lough, the 3rd order Owengarney River flows less than 

1km to an Duin Lough. The 3rd order Broadford River also flows into Duin Lough. Downsream of Duin 

Lough, the Owengarney River generally flows in a south-westerly direction over a course of ca. 21km 

before meeting the transitional waters of the Shannon Estuary at Bunratty. Along this reach, the 

Broadford River flows through Ballymulcashel and Castle lakes as well as Siximilebridge village. The 

main tributaries along this reach are the 3rd order Derrymore East, Clashduff and Gourna Rivers. 
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Plate 1: Stretch of the Owengarney at the R465 to the west of the proposed project in August 2018 (left). The 

Broadford River at Broadford downstream of the grid route crossings (right). 

 

The proposed haul route leading up to the site crosses a culvert of an unmapped stream, which 

generally drains to the northwest, and enters the Coolreagh Beg, c. 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 including the Cloongaheen West, Cloongaheen East, Kilbane, 

Cloonaconry, Ballyquin Beg and Glenomra Wood Streams, all of which are crossed by the grid 

connection. The southern extent of the grid route occurs within the Blackwater (Clare) River 

catchment. This river drains an area between Broadford and Ardnacrusha, where gradient is 

generally of a south-westerly aspect. It has several tributaries from the north including the 3rd order 

Snaty River, the 2nd ƻǊŘŜǊ hΩbŜƛƭƭΩǎ {ǘǊŜŀƳ ŀƴŘ ǘƘŜ оrd order Mountrice River. The largest tributary of 

the Blackwater River is the 3rd order Glenomra Wood Stream which joins the Blackwater River from 

the north. The Glenomra Wood Stream is crossed by the grid route ca. 1km upstream of the 

Blackwater River confluence. After the Glenomra River confluence, the Blackwater River flows south 

for ca. 4km as a 4th order watercourse before intersecting with the headrace of the Ardnacrusha 

Hydro-scheme. The headrace 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. This is considered a 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 

the 7th order River Shannon at Plassey.     

 

  



19107-6009-A Aquatic Ecology Survey November 2019 

  
 

 
  

 

Plate 2: The intersection of the Blackwater River and the headrace of Ardnacrusha Hydro-scheme (left). Upper 
end of the culvert for the Blackwater River under the headrace of Ardnacrusha Hydro-scheme (right).  

1.2 GUIDANCE AND LEGISLATION 

The assessment has regard to the following legislation: 

 

¶ European Communities Environmental Objectives (Surface Waters) Regulations 2009 (S.I. 

272 of 2009) and (Amendment) Regulations 2012 and 2015;  

¶ Birds and Natural Habitats Regulations 2011 as amended; and  

¶ Wildlife Act 1976 as amended. 

 

The European Communities Environmental 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 implementing 

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 National Roads Authority (NRA), and applicable to assessing 

watercourses in Ireland were also followed, including ΨDǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ /ǊƻǎǎƛƴƎ ƻŦ ²ŀǘŜǊŎƻǳǊǎŜǎ 

ŘǳǊƛƴƎ ǘƘŜ /ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ bŀǘƛƻƴŀƭ wƻŀŘ {ŎƘŜƳŜǎΩ όbw!Σ нллрύΦ LCL όнлмсύ ϥDǳƛŘŜƭƛƴŜǎ ƻƴ tǊƻǘŜŎǘƛƻƴ 

of Fisheries during Construction Works in and Adjacent to Waters' was also consulted in relation to 

necessary mitigation. 
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Figure 2: Watercourses and survey sites examined as part of the aquatic ecology studies for the 
proposed project. 
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1.3 CONSULTATION  

Consultation with Inland Fisheries Ireland (IFI) was undertaken via email to 

Limerick@fisheriesireland.ie on the 5th June 2018. Michael Fitzsimons (Senior Fisheries Environment 

Officer) replied on the 26th July 2018 as follows: 

 

άThis 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 important for both salmon and trout spawning. The Annacarriga River is considered to be more 

important as a trout spawning River. Please be aware that peat stability in this catchment has posed 

problematic in the past and a significant peat slip took place in the 1980s causing significant water 

quality problems and a fish kill. Arising from the above I would be in a position to respond in a more 

detailed manner in the next couple of days.έ 

2 METHODOLOGY 

2.1 DESK STUDY  

A desktop review was carried out to collate information on fish and to identify features of aquatic 

ecological importance within the study area. Records of protected species in the environs of the 

proposed project were identified. This information was obtained by accessing the website of the 

National Parks & Wildlife Service (NPWS)1 and Inland Fisheries Ireland (IFI)2. The database of the 

National Biodiversity Data Centre (NBDC)3 was consulted to assess the presence of aquatic faunal 

species and records of protected species from records of the study area. The document 

ΨQuantification of the freshwater salmon habitat asset in IrelandΩ ōȅ aŎDƛƴƴƛǘȅ et al. (2003) was also 

reviewed to classify the salmonid habitats in the study area.    

2.2 FIELD STUDY 

The survey comprised an evaluation of aquatic habitats, a fish survey, a biotic assessment using 

aquatic macroinvertebrates and water sampling for analysis of physico-chemical water quality 

parameters.  

 

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

19 sites were selected within the study area, on watercourses shown on Environmental Protection 

Agency / Ordnance Survey Ireland mapping. It is noted that the sites to the east, in the Annacarriga 

catchment do not drain the proposed project. These sites were selected based on a preliminary 

layout which extended into the Annacarriga Catchment Area. The study area was defined as surface 

waters potentially affected by the proposed project, including fluvial habitats (watercourses) within 

the proposed project site, and those downstream. While survey locations down-gradient of the 

proposed project area are influenced by factors outside of the site boundary, downstream biota are 

nonetheless receptors for the proposed project, and acquisition of baseline information at these 

locations is deemed important in a complete understanding of aquatic sensitivities. Indeed, the 

                                                           
1
 https://www.npws.ie/maps-and-data 

2
 https://www.fisheriesireland.ie/ 

3
 http://www.biodiversityireland.ie/ 

mailto:Limerick@fisheriesireland.ie
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larger size of watercourses downstream of the proposed project provide more habitat and are 

considered more suitable for salmonids than reaches inside the proposed project site boundary. 

 

The list of survey sites are given in Table 1, where the aquatic surveys carried out at each location 

are indicated. A map of the entire study area is shown on Figure 1. Figure 2 - Figure 5 illustrates the 

survey locations at the north-western, north-eastern and southern extents of the study area 

respectively. Sites were accessed using public roadways and forest tracks. In this report, 1st and 2nd 

order watercourses have been referred to as streams. Watercourses of 3rd order and larger are 

referred to as rivers.   

 

Field work pertaining to habitats and macroinvertebrates at Site 1 ς Site 15 was carried out on the 

1st, 2nd, 3rd, 28th, 29th and 30th August 2018. Macroinvertebrate sampling at Site 16 ς Site 19 was 

carried out on 31st October 2019. The fish surveys were carried out on the 25th, 26th and 27th 

September 2018. In cognisance of the risk of spread of non-native invasive alien species, the Inland 

Fisheries Ireland (IFI) ŘƻŎǳƳŜƴǘ ΨBiosecurity Protocol for Field Survey Work (IFI, 2010) was followed 

at all stages of field work. All equipment (including waders etc.) was disinfected with spray bleach 

disinfectant after use, washed, dried out and put in storage. 

 

The macroinvertebrate assessment included a freshwater pearl mussel (FPM) Margaritifera 

margaritifera survey. The FPM survey was carried out on selected watercourses identified within 

ΨŦǊŜǎƘǿŀǘŜǊ ǇŜŀǊƭ ƳǳǎǎŜƭ ǎŜƴǎƛǘƛǾŜΩ ŎŀǘŎƘƳŜƴǘǎ (see section 2.2.5). The extent of freshwater pearl 

mussel surveys carried out on selected watercourses identified within FPM sensitive catchments are 

presented in Figure 6.  

 

  
Plate 3: Site 1 on the Owengarney River (left). This watercourse supports Salmon, Brown trout and European 
eel. Site 2 on the Owengarney River (right). Heterogenous fluvial habitat here provides ideal rearing conditions 
for salmonids. 
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Plate 4: Site 3 on the Owengarney River in the townland of Carrownagowan (left). This reach of river is within 
the proposed project site. Site 4 on the Coumnagun Stream, a tributary of the Owengarney ς this watercourse 
flows through the proposed project site (right).   

 

  
Plate 5: Site 5 on the Coumnagun Stream. Brown trout were the only fish species recorded here (left). Site 6 on 
the Killokennedy (27K70) Stream (right). This stream is considered prone to drying out during long dry spells. 

 

  
Plate 6: Site 7 on the Killuran Stream in August 2018 (left). Site 8 on the Killuran Stream (right). 
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Plate 7: Site 9 on the Killuran More Stream (left). Substrates were compacted at this location, which result in 
suboptimal spawning grounds for salmonids. Site 10 on the Anacarriga River (right). 

 

        
Plate 8: Site 11 on the Annacarriga River (left). A series of falls and rapids downstream of Site 11 on the 

Annacarriga are considered an obstacle for upstream migrating salmon (right).  

 

  
Plate 9: Site 12 on the Carrownakilly Stream - upper Annacarriga River catchment (left). Site 13 on an un-
named tributary of the Annacarriga River (right). 
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Plate 10: Site 14 on the 3

rd
 order Broadford River ca. 1km upstream of Broadford (left). Site 18 on the 2

nd
 order 

Broadford River (right). 

 

  
Plate 11: Site 15 on the Blackwater River (Clare) at the R465 Bridge (left). Site 16 on the Cloongaheen East 
Stream (right). 

 

  
Plate 12: Site 17 on the Kilbane Stream (right). Site 19 on the Glenomra Wood Stream. 
 

Water quality affects the viability and quality of salmonid habitat so is useful in assessing habitats for 

trout and salmon. To this end biological sampling and water quality indices as well as 

macroinvertebrate functional feeding group analysis were used to classify watercourses at selected 

locations.  
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Table 1: Aquatic ecology and fish survey locations on watercourses draining the proposed project. 

Hydrometric 

Area/River 

Basin 

River 

Catchment 

Waterbody / 

EPA Code  

Tributary - Sub-

tributary / EPA 

Code 

Order Location EPA River 

Segment 

code 

Site 

No. 

Co-ordinate Survey 

X Y 

F
is

h
 h

a
b

it
a

t 
  

F
is

h
 s

u
rv

e
y 

B
io

lo
g

ic
a

l 
  

P
h

y
si

c
o-

c
h

e
m

ic
a

l 

27 / Coastal  Owengarney Owengarney / 

27O01 

Owengarney 

(Ballymacdonnell) / 

27O01 

2 Ballymacdonnel Bridge, 

R465  

27_44 1 -8.6275 52.8493 �9 �9 �9 �9 

Owengarney 

(Ballymacdonnell) / 

27O01 

2 Inchalughoge 27_356 2 -8.6001 52.8512 �9 �9 �9 �9 

Owengarney 

(Ballymacdonnell) / 

27O01 

2 Carrownagowan 27_386 3 -8.5747 52.8406 �9 �9 �9 �9 

Coumnagun / 

27C97 

1 Carrownagowan 27_341 4 -8.5749 52.8451 �9 �9 �9 �9 

1 Carrownagowan 27_341 5 -8.5340 52.8428 �9 �9 �9 �9 

Killokennedy / 

27K70 

1 Carrownagowan 27_808 6 -8.5784 52.8390 �9  �9 �9 

Killuran / 27K01 3 ¢ǳǊƴŜǊΩǎ .ǊƛŘƎŜΣ wпср  27_871 7 -8.6319 52.8391 �9 �9 �9 �9 

1 Killokennedy 27_946 8 -8.6040 52.8287 �9 �9 �9 �9 

Killuran / 27K01 - 

Killuran More / 

27K15 

1 Inchalughoge 27_1225 9 -8.5969 52.8442 �9 �9 �9 �9 

Broadford / 27B02 3 Track crossing ca. 1km 

upstream of Broadford, 

adjacent to R466 

25_481 14 -8.6223 52.8005 �9 �9 �9 �9 

Broadford / 27B02 

ς Cloongaheen East 

27C18 

2 Ballymoloney ς 

Cloongaheen Road 

27_744 16 -8.5830 52.8063 �9  �9  

Broadford / 27B02 - 2 Ballymoloney ς 27_849 17 -8.5830 52.8061 �9  �9  
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Hydrometric 

Area/River 

Basin 

River 

Catchment 

Waterbody / 

EPA Code  

Tributary - Sub-

tributary / EPA 

Code 

Order Location EPA River 

Segment 

code 

Site 

No. 

Co-ordinate Survey 

X Y 

F
is

h
 h

a
b

it
a

t 
  

F
is

h
 s

u
rv

e
y 

B
io

lo
g

ic
a

l 
  

P
h

y
si

c
o-

c
h

e
m

ic
a

l 

Kilbane Stream 

27K05 

Cloongaheen Road 

Broadford / 27B02  2 Ballymoloney ς 

Cloongaheen Road 

27_1315 18 -8.5638 52.8035 �9  �9  

15 / Shannon 

Lower 

Shannon  Lough Derg / 

250155b 0450 

Annacarriga / 

25A05 

3 First Bridge u/s Lough 

Derg, R463 

25_1514 10 -8.4765 52.8482 �9 �9 �9 �9 

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 

(Clare) / 

25B06 

Blackwater (Clare) / 

25B06 

3 R465 Bridge, Br. d/s 

Killaly's Br. 

25_3209 15 -8.6024 52.7398 �9 �9 �9 �9 

Glenomra Wood 

Stream  / 25G12 

3 R471 Bridge 25_3221 19 -8.5923 52.7427 �9  �9  
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2.2.1 Habitats  

Physical characteristics of all survey sites were recorded on-site in cognisance that fluvial and 

riparian habitats have a key influence on instream faunal communities. All sites were evaluated with 

reference to ΨRiver Habitat Survey in Britain and Ireland Field Survey Guidance Manual: 2003 VersionΩ 

published by the Environment Agency (EA, 2003). At each survey location, the watercourse was 

assessed in terms of: 

 
¶ Stream width and depth and other physical characteristics; 

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

gravel, sand, mud etc; 

¶ Flow type, listing percentage of riffle, glide and pool in the sampling area; 

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

stream bottom at the sampling site (as applicable) and on the bankside; 

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

2.2.1.1 Fish  

The results of the stream habitat surveys were ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ƭŜŀŦƭŜǘ ΨThe Evaluation of 

habitat for Salmon and TroutΩ ό5!bLΣ мффрύ ǘƻ ŀǎǎŜǎǎ Ƙŀōƛǘŀǘ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ salmonids at selected 

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 the EU salmonid 

enhancement programme.  

 

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 lampreys were carried out 

using agitation sampling where suitable nursery habitat occurred.  

 

Any fish captured were identified with reference to the Freshwater Biological Association's 

publication 'Key to British Freshwater Fish with notes on their ecology and distribution' (Maitland, 

2004) and other referenced sources. [ŀƳǇǊŜȅǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ǳǎƛƴƎ ǘƘŜ ŘƻŎǳƳŜƴǘ ΨLŘŜƴǘƛŦȅƛƴƎ 

Lamprey - A field key for Sea, River and Brook LampreyΩ by Gardiner (2003). Any fish captured during 

biological sampling were recorded. 

 

Watercourses were photographed at survey site locations throughout the study area. Anthropogenic 

and livestock influences on fluvial and riparian 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 macroinvertebrates using a 

method given by Barbour and Stribling (1991). A table showing how habitats are assessed using this 

method is provided in Appendix 1. This method assesses habitat parameters and rates each 

parameter as optimal, sub-optimal, marginal or poor (scores 5, 10, 15 and 20 respectively). The 

scores for each parameter are then added up to give an overall habitat score. 

 

2.2.2 Fish stock assessment   

Electrical fishing assessments were carried out at selected sites under authorisation from the 

Department of Communication, Energy and Natural Resources under Section 14 of the Fisheries Act 
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(1980). The purpose of this survey was to assess fish populations present at selected sites on 

watercourses draining the proposed project. Sites were surveyed following the methodology 

ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ /C. ƎǳƛŘŀƴŎŜ ΨaŜǘƘƻŘǎ ŦƻǊ ǘƘŜ ²ŀǘŜǊ CǊŀƳŜǿƻǊƪ 5ƛǊŜŎǘƛǾŜ - Electric fishing in 

ǿŀŘŜŀōƭŜ ǊŜŀŎƘŜǎΩ ό/C.Σ нллуύΦ ! ǇƻǊǘŀōƭŜ ŜƭŜŎǘǊƛŎŀƭ ŦƛǎƘƛƴƎ ǳƴƛǘ ǿŀǎ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘΦ   

 

Quantitative/depletion electrical fishing was carried out 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. A 

qualitative electrofishing survey was conducted on a 1m2 area at Site 14 and at Site 15. At other 

locations, electrical fishing was carried out continuously for over a certain time. The time spent at 

each location was recorded.  

 

  
Plate 13: Electrofishing was carried out using standard gear including a battery powered electric fishing unit, 
dip nets and containers (left). Portable meters were used to measure certain water quality parameters and 
biological sampling kit required for determining macroinvertebrate community structure (right).  

 

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 fish 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. Results of the investigations are 

presented using two Catch per Unit Effort (CPUE) indices; fish number/m2 and fish number/minute. 

 

2.2.3 Biological Sampling  

Semi-quantitative sampling of benthic macroinvertebrates was undertaken at selected locations 

using kick or sweep sampling (Toner et al, 2005). Sampling was undertaken on the 18th and 19th of 

Wǳƭȅ нлмтΦ ¢ƘŜ ōƛƻƭƻƎƛŎŀƭ ǎŀƳǇƭƛƴƎ ǇǊƻŎŜŘǳǊŜ ŦƻƭƭƻǿŜŘ ŀǘ ŜŀŎƘ ǎƛǘŜ ƛƴǾƻƭǾŜŘ ǘƘŜ ǳǎŜ ƻŦ ŀ Ψ5Ω ǎƘŀǇŜŘ 

hand net (mesh size 0.5 mm; 350 mm diameter) which was submerged on the river bed with 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 washings and vegetation sweeps were also 

undertaken over a further 1-minute 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 representative watercourses in the study area (left). 
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 a lens (right). 

 
All three samples of invertebrates from each substation were combined and live sorted on the river 

bank for 20 minutes with the assistance of a headband magnifier. Specimens were fixed in an alcohol 

solution. Identification was undertaken in the laboratory using high-power and low-power binocular 

microscopes. Macroinvertebrate samples were taken in accordance with I.S. EN ISO 5667-3:2004: 

Water Quality ς Sampling ς Part 3: Guidance on the Preservation and Handling of Water Samples 

and ISO 7828: Water Quality ς Methods of biological sampling ς Guidance on Hand net sampling of 

aquatic benthic macro-invertebrates. Macroinvertebrates were identified using keys listed in the 

references section. 

2.2.4 Water quality 

2.2.4.1 Biotic Indices 

The Quality Rating (Q) System (Toner et al, 2005), BMWP (Walley and Hawkes, 1997) and EPT index 

(Lenat, 1988) were used to assess biological water quality at each site. Additional details of biotic 

indices can be found in Appendix 2. 

 

The Quality Rating (Q) System (Toner et al, 2005) is the standard biotic index which is used by the 

EPA. The Q-index is a quality measurement ranging from Q1-Q5 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 quality and has been linked with both chemical status and land-

use pressures in catchments (Donohue et al., 2006). The system facilitates rapid and effective 

assessment of the water quality of rivers and streams. There are nine Q-value scores, ranging from 1 

to 5 (intermediate scores such as Q4ς5 are also possible). High ecological quality is indicated by Q5, 

Q4ς5 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 index of 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 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). The BMWP score is the sum of the individual scores of the 

families recorded at each site - a 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 quality. Appendix 

1 shows revised BMWP scores for riffled locations and the BMWP scoring system. Each site was 

assigned a biological status on a scale of High-Good-Moderate-Poor-Bad. 

 

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 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 ASPT. The ASPT index calculation is based on the average value of each taxa 

(families) sampled is calculated by summing up the indicator values and their division by numbers of 

taxa (families) sampled and ranges from 0 to 10. A high ASPT index values indicates thus 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). 

 

Biological water quality was also assessed using the EPT index. The 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 

quality. The EPT index is calculated by summing the number of taxa represented by these 3 insect 

orders. The EPT Index is based on the premise that high-quality 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 species richness expected. 

2.2.4.2 Physico-chemical water quality 

Chemical water quality samples were taken at all sites on 13th November 2018. Samples were taken 

from each site using aseptic techniques. Samples were stored in cooler boxes and delivered to 

Southern Scientific within 24hrs of sampling. The following physico-chemical parameters/  

determinands were assessed: pH, Conductivity, Nitrate, Sulphate, Phosphate, Biological Oxygen 

Demand (5 day), Total Petroleum Hydrocarbons (TPH), Chemical Oxygen Demand (COD), Total 

Suspended Solids (TSS), Total Hardness, Potassium, Total Organic Carbon (TOC), Total Organic 

Nitrogen (TON), Total Ammonia, Phosphorus, Orthophosphate (MRP) and Iron. 

 

On-site measurements of Dissolved Oxygen, Electrical Conductivity, Turbidity, pH, Total Dissolved 

Solids and water temperature were also taken using calibrated portable meters.  

 

Each site was assigned a chemical status on a scale of High-Good-Moderate-Poor-Bad based on 

water quality standards given in Surface Water Regulations (DoEHLG, 2009), the Freshwater Fish 

Directive (78/659/EEC) and the Salmonid Water Regulations (1998). Table 2 gives chemical 

parameter thresholds for achievement of Water Framework Directive '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)  

Parameter High Status Good Status 

BOD ҖмΦо όƳŜŀƴόмύύ ƻǊ ҖнΦн όфр҈ƛƭŜύ ҖмΦр όƳŜŀƴόмύύ ƻǊ ҖнΦс фр҈ƛƭŜ 

Total Ammonia ҖлΦлпл όƳŜŀƴύ ƻǊ ҖлΦлфл όфр҈ƛƭŜύ ҖлΦлср όƳŜŀƴύ ƻǊ ҖлΦмпл όфр҈ƛƭŜύ 

Orthophosphate ҖлΦлнр όƳŜŀƴύ ƻǊ ҖлΦлпр όфр҈ƛƭŜύ ҖлΦлор όƳŜŀƴύ ƻǊ ҖлΦлтр όфр҈ƛƭŜύ 
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Figure 3. Aquatic survey sites at the north-western extent of the proposed project 
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Figure 4: Aquatic survey sites at the north-eastern extent of the proposed project 
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Figure 5: Aquatic survey sites at the southern extent of the proposed project 

 

2.2.5 Freshwater pearl mussel  

MWP applied for and were issued a licence (No. C115/2017) from NPWS to undertake freshwater 

pearl mussel (FPM) Margaritifera margaritifera survey at the study area. The survey was carried out 

on 1st and 2nd August. During this time, water levels were low, sunshine dominated, and underwater 

visibility was suitable for FPM detection.  
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Areas surveyed were within a catchment listed in the NPWS Margaritifera Sensitive Areas Map4. The 

Shannon - Graney / Scariff is the only such catchment potentially affected by the proposed project 

ŀƴŘ ƻŎŎǳǊǎ ǘƻ ǘƘŜ ƴƻǊǘƘΦ ¢Ƙƛǎ ŎŀǘŎƘƳŜƴǘ ƛǎ ƛŘŜƴǘƛŦƛŜŘ ƘŀǾƛƴƎ ΨtǊŜǾƛƻǳǎ ǊŜŎƻǊŘǎ ƻŦ Margaritifera, but 

ŎǳǊǊŜƴǘ ǎǘŀǘǳǎ ǳƴƪƴƻǿƴΩΦ ¢ƘŜ Graney River and Coolreagh Beg (Annamullaghaun) River within this 

ŎŀǘŎƘƳŜƴǘ ǿŜǊŜ ǎǳǊǾŜȅŜŘΣ ŘƻǿƴǎǘǊŜŀƳ ŀƴŘ ǳǇǎǘǊŜŀƳ ƻŦ hΩDǊŀŘȅ [ƻǳƎƘ ǊŜǎǇŜŎǘƛǾŜƭȅΦ The entire 

river sections listed in Table 3 and illustrated in Figure 6 were surveyed. 

 

Surveying for FPM was carried out folloǿƛƴƎ ǘƘŜ bt²{ ƎǳƛŘŀƴŎŜ ΨMargaritifera margaritifera Stage 1 

and Stage 2 survey guidelines, LǊƛǎƘ ²ƛƭŘƭƛŦŜ aŀƴǳŀƭǎΣ bƻΦ мнΩ ό!ƴƻƴΣ нллпύΦ The watercourse reaches 

examined were subject to a presence/absence survey which involved wading in the river while 

viewing the substrate and looking for FPM with the aid of a bathyscope and polarised sunglasses. 

Instream movements were from downstream to upstream. The survey also involved checked for the 

presence of dead shells, particularly in depositing areas.  

 

  
Plate 15: Plate Stretch of the Scariff/Graney River surveyed for freshwater pearl mussel Margaritifera 
margaritifera upstream of Scariff (left). This reach of the river has been drained. A reach of ca. 900m of this 
river was surveyed in the environs of the R352 Bridge (right). 

 

The river condition and habitat features at each survey stretch were noted. The potential for FPM to 

occur along each stretch was assessed with reference to Conserving Natura 2000 Rivers Ecology 

Series No. 2 'Ecology of the Freshwater Pearl Mussel' (Skinner et al. (2003). The habitat was 

evaluated with reference to Environmental Quality Objectives (EQOs) as specified in Schedule 4 of 

ǘƘŜ ΨEuropean Communities Environmental Objectives (Freshwater Pearl Mussel) RegulationsΩ, S.I. 

296 of 2009 (See Table 4). 

 

 

                                                           
4https:// www.npws.ie/maps-and-data/habitat-and-species-data 
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Figure 6: Stretches of watercourses examined during the freshwater pearl mussel survey in the 
Greaney Scariff sub-catchment during August 2018 
 

 

 

 

 

 












































































































