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1. Introduction  
 
1.1 Background 
 
Triturus Environmental Ltd. were commissioned by SLR Consulting to conduct baseline aquatic surveys 
to inform EIAR preparation for the proposed Knockannarragh wind farm project. The following report 
provides a baseline assessment of the aquatic ecology including fisheries and biological water quality, 
as well as protected aquatic species and habitats in the vicinity of the proposed project, located 
approximately 3km north-east of Delvin, Co. Westmeath. 

Undertaken on a catchment-wide scale, the baseline surveys focused on the detection of freshwater 
habitats and species of high conservation value. These included surveys for white-clawed crayfish 
(Austropotamobius pallipes), freshwater pearl mussel (Margaritifera margaritifera) (eDNA only), 
macro-invertebrates (biological water quality) and fish of high conservation value, inclusive of 
supporting nursery and spawning habitat. The surveys also documented macrophyte and aquatic 
bryophyte communities including Annex I habitat associations in the vicinity of the project (Figure 
2.1). Aquatic surveys were undertaken in July 2022. 

1.2 Project description 
 
A full description of the proposed project is provided in the accompanying Environmental Impact 
Assessment Report (EIAR) and NIS.  
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Site no. Watercourse EPA code Location X (ITM) Y (ITM) 

P9 Pond n/a Newtown  

P10 Pond n/a Cavestown and Rosmead  
P11 Pond n/a Carnybrogan  
P12 Pond n/a Cavestown and Rosmead  
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Figure 2.1 Overview of the n=26 aquatic survey site locations for the proposed Knockannarragh wind farm, Co. Westmeath, July 2022









https://opendata-ifigis.hub.arcgis.com/datasets/IFIgis::water-framework-directive-fish-ecological-status-2008-2021
https://opendata-ifigis.hub.arcgis.com/datasets/IFIgis::water-framework-directive-fish-ecological-status-2008-2021
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Figure 3.1 Selected protected aquatic species records in the vicinity of the proposed Knockannarragh wind farm (source: NPWS & NBDC data, 2000-2015) 
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Plate 4.28 Representative image of site P12, July 2022 

4.3 White-clawed crayfish survey 
 
A single juvenile white-clawed crayfish (13mm carapace length) was recorded via hand searching and 
sweep netting of instream refugia at site A4 on the Athboy River (Plate 4.29). White-clawed crayfish 
eDNA was also detected from site A4 (see section 4.4 below). 

White-clawed crayfish were not recorded from any other sites during the survey and no crayfish 
remains were identified in otter spraint sites recorded at 3 no. riverine sites.  

 

Plate 4.29 Juvenile white-clawed crayfish recorded from site A4 on the Athboy River, July 2022 

 









    

 

 
Knockannarragh wind farm aquatic baseline 50 

 
 
Figure 4.1 Overview of the riverine biological water quality status in the vicinity of the proposed Knockannarragh wind farm project, July 2022

























https://catchments.ie/wpcontent/files/subcatchmentassessments/07_12%20Boyne_SC_050%20Subcatchment%20Assessment%20WFD%20Cycle%202.pdf
https://catchments.ie/wpcontent/files/subcatchmentassessments/07_12%20Boyne_SC_050%20Subcatchment%20Assessment%20WFD%20Cycle%202.pdf
https://catchments.ie/wpcontent/files/subcatchmentassessments/07_13%20Boyne_SC_070%20Subcatchment%20Assessment%20WFD%20Cycle%202.pdf
https://catchments.ie/wpcontent/files/subcatchmentassessments/07_13%20Boyne_SC_070%20Subcatchment%20Assessment%20WFD%20Cycle%202.pdf
https://dx.doi.org/10.2305/IUCN.UK.2010-3.RLTS.T2430A9438817.en


http://www.iucngisd.org/gisd/100_worst.php
http://www.fisheriesireland.ie/Invasive-Species/biosecurity-protocol-for-field-survey-work.html
http://www.fisheriesireland.ie/Invasive-Species/biosecurity-protocol-for-field-survey-work.html
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T12799A508865.en


https://dx.doi.org/10.2305/IUCN.UK.2020-2.RLTS.T60344A152845178.en


https://www.eurl-fish-crustacean.eu/-/media/Sites/EURL-fish-crustacean/Crustacean/Annual-workshops/11th-AW-2020/I-4-Crayfish-plague.ashx?la=da&hash=F4982C4409E051AA87086F9E28E7D162276C6B40
https://www.eurl-fish-crustacean.eu/-/media/Sites/EURL-fish-crustacean/Crustacean/Annual-workshops/11th-AW-2020/I-4-Crayfish-plague.ashx?la=da&hash=F4982C4409E051AA87086F9E28E7D162276C6B40
https://www.eurl-fish-crustacean.eu/-/media/Sites/EURL-fish-crustacean/Crustacean/Annual-workshops/11th-AW-2020/I-4-Crayfish-plague.ashx?la=da&hash=F4982C4409E051AA87086F9E28E7D162276C6B40
https://www.eurl-fish-crustacean.eu/-/media/sites/eurl-fish-crustacean/crustacean/annual-workshops/12th-aw-2021/7-crayfish-plague-in-ireland.pdf?la=da&hash=47CFE0ADABDE8E9BF12B395CC095378B9343AA95
https://www.eurl-fish-crustacean.eu/-/media/sites/eurl-fish-crustacean/crustacean/annual-workshops/12th-aw-2021/7-crayfish-plague-in-ireland.pdf?la=da&hash=47CFE0ADABDE8E9BF12B395CC095378B9343AA95
https://www.eurl-fish-crustacean.eu/-/media/sites/eurl-fish-crustacean/crustacean/annual-workshops/12th-aw-2021/7-crayfish-plague-in-ireland.pdf?la=da&hash=47CFE0ADABDE8E9BF12B395CC095378B9343AA95
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Table 8.1 Macro-invertebrate Q-sampling results for riverine sites A1, A2, A4, A5, A6, A7, A9, A10, A11 & A12, July 2022 

Group Family Species A1 A3 A4 B1 B2 B3 B4 B5 B6 B7 B8 B9 EPA class 

Ephemeroptera Heptageniidae Ecdyonurus dispar   14   19 1 12 10 5   A 

Ephemeroptera Heptageniidae Ecdyonurus insignis   3          A 

Ephemeroptera Heptageniidae Rhithrogena semicolorata      3  4 4    A 

Plecoptera Nemouridae Nemoura cinerea           1  A 

Plecoptera Perlodidae Isoperla grammatica                   2     A 

Ephemeroptera Baetidae Cloeon dipterum             B 

Ephemeroptera Baetidae Alainites muticus       1 4 1 43   B 

Ephemeroptera Baetidae Centroptilum luteolum            3 B 

Ephemeroptera Leptophlebiidae Paraleptophlebia cincta       1      B 

Plecoptera Leuctridae Leuctra hippopus      6  3  21   B 

Trichoptera Leptoceridae Athripsodes sp.          1   B 

Trichoptera Limnephilidae Drusus annulatus      1   1 2   B 

Trichoptera Limnephilidae Limnephilus lunatus  2  6 3 1 2 1   5  B 

Trichoptera Limnephilidae Potamophylax cingulatus      1   1   1 B 

Trichoptera Hydroptilidae Ithytrichia sp.            1 B 

Trichoptera Sericostomatidae Sericostoma personatum   4   17   4 11   B 

Trichoptera Glossosomatidae Agapetus fuscipes      24  4 1    B 

Trichoptera Goeridae Silo pallipes      3   2    B 

Odonata Aeshnidae Aeshna sp.     1        B 

Odonata Coenagrionidae Coenagrion sp. 5            B 

Odonata Calopterygidae Calopteryx splendens                       6 B 

Ephemeroptera Baetidae Baetis rhodani   2   111 21 56 84 116 29 15 C 

Ephemeroptera Ephemerellidae Serratella ignita   25 1  27 12 25 51 40   C 

Trichoptera Hydropsychidae Hydropsyche instabilis      1    1  13 C 

Trichoptera Polycentropodidae Plectrocnemia conspersa           1  C 
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Group Family Species A1 A3 A4 B1 B2 B3 B4 B5 B6 B7 B8 B9 EPA class 

Trichoptera Polycentropodidae Polycentropus kingi   2       5  2 C 

Trichoptera Rhyacophilidae Rhyacophila dorsalis   1   3  2 1    C 

Crustacea Gammaridae Gammarus duebeni 6 1 91 84  46 122 2 95 87 17 35 C 

Gastropoda Bithnyiidae Bithynia tentaculata  1           C 

Gastropoda Lymnaeidae Galba truncatula     9 8       C 

Gastropoda Lymnaeidae Lymnaea stagnalis 2  2          C 

Gastropoda Planorbidae Planorbis planorbis 4 2 5          C 

Gastropoda Planorbidae Bathyomphalus contortus       1      C 

Gastropoda Planorbidae Ancylus fluviatilis        5     C 

Gastropoda Tateidae Potamopyrgus 
antipodarum   101          C 

Coleoptera Dytiscidae Colymbetes fuscus             C 

Coleoptera Dytiscidae Ilybius ater     1        C 

Coleoptera Dytiscidae Hydroporus planus             C 

Coleoptera Dytiscidae Dytiscidae larva  3     1    2 1 C 

Coleoptera Dytiscidae Dytiscus marginalis  1         2  C 

Coleoptera Dytiscidae Agabus paludosus     3 1       C 

Coleoptera Dytiscidae Hydroporus tessellatus     1        C 

Coleoptera Dytiscidae Ilybius fuliginosus           1  C 

Coleoptera Elmidae Elmis aenea  25 27   4 13 42 38 28 31 1 C 

Coleoptera Gyrinidae Gyrinus substriatus  6         4  C 

Coleoptera Halipliidae Haliplus ruficollis group             C 

Coleoptera Halipliidae Brychius elevatus      3 1 2 14 2   C 

Coleoptera Hydrophilidae Helophorus grandis  1           C 

Coleoptera Hydrophilidae Helophorus brevipalpis  1  6    1   2  C 

Coleoptera Hydrophilidae Anacaena globulus     2        C 

Diptera Chironomidae non-Chironomus spp.  1  4 7 7  11  2   C 

Diptera Culicidae sp. indet.  3         1  C 



    

 

 
Knockannarragh wind farm aquatic baseline 70 

Group Family Species A1 A3 A4 B1 B2 B3 B4 B5 B6 B7 B8 B9 EPA class 

Diptera Pediciidae Dicranota sp.      3    1   C 

Diptera Ptychopteridae sp. indet.    1         C 

Diptera Simuliidae sp. indet.   26   89 1 36 159 41   C 

Diptera Thaumaleidae sp. indet.           1 1 C 

Hemiptera Corixidae Corixidae nymph             C 

Hemiptera Corixidae Hesperocorixa sahlbergi 3            C 

Hemiptera Corixidae Siagara sp.             C 

Hemiptera Gerridae Gerridae nymph 2            C 

Hemiptera Notonectidae Notonecta nymph             C 

Hemiptera Notonectidae Notonecta marmorea viridis 6            C 

Arachnida Hydrachnidiae sp. indet. 6 11  17      2 6  C 

Hirudinidae Piscicolidae Piscicola sp.           1 1 C 

Tricladida Planariidae sp. indet.   10     20 10   6   10     C 

Crustacea Asellidae Asellus aquaticus 12 43  23 308  2 13 2  152 15 D 

Gastropoda Lymnaeidae Ampullacaena balthica  3 12 2   3    1 11 D 

Gastropoda Physidae Physa fontinalis  4  4   12      D 

Hirudinidae Glossiphoniidae sp. indet.       1 2     1 1       D 

Annelidae Naididae (Tubificidae) sp. indet.  1           E 

Diptera Chironomidae Chironomus spp.       32 2           16 2 E 

Annelidae Oligochaeta sp. indet.     2 2    2   n/a 

Annelidae Nematomorpha sp. indet.             n/a 

Abundance 46 119 315 181 361 390 194 230 469 422 273 108  

Q-rating Q3* Q2-3* Q4 Q3* Q2* Q4 Q3-4* Q4 Q4 Q3-4 Q3-4* Q3  

WFD status Poor Poor Good Poor Bad Good Mod Good Good Mod Mod Poor  

 
*tentative Q-rating due to poor flows and or lack of suitable riffle areas for sampling (Toner et al., 2005) 
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Table 8.2 Macro-invertebrate sweep sampling results for pond and lake sites, July 2022 

Group Family Species P1 P3 P4 P5 P7 P9 P11 P13 P15 P16 P20a L1 A2 

Ephemeroptera Baetidae Cloeon dipterum 10 12   2 2 5  20 2  1  

Ephemeroptera Caenidae Caenis luctuosa            7  

Trichoptera Leptoceridae Mystacides longicornis 1             

Trichoptera Limnephilidae Limnephilus lunatus 10          1  2 

Trichoptera Limnephilidae Limnephilus nigriceps            5  

Trichoptera Limnephilidae Limnephilus marmoratus 4             

Trichoptera Hydroptilidae Ithytrichia sp.             1 

Trichoptera Polycentropodidae Holocentropus picicornis  4    1        

Trichoptera Cased caddis pupa sp. indet. 2             

Odonata Aeshnidae Aeshna sp.            3  

Odonata Coenagrionidae Coenagrion sp. 24 1  1   4  4   4 11 

Odonata Calopterygidae Calopteryx splendens             3 

Odonata Libellulidae Libellula quadrimaculata 6           2  

Coleoptera Dytiscidae Acilius canaliculatus      1        

Coleoptera Dytiscidae Dytiscidae larva 1 1 1 1 1  1 5  4   2 

Coleoptera Dytiscidae Colymbetes fuscus             2 

Coleoptera Dytiscidae Dytiscus marginalis    1         4 

Coleoptera Dytiscidae Hydaticus seminiger          1   1 

Coleoptera Dytiscidae Hydroporus tessellatus 9          8   

Coleoptera Dytiscidae Hydroporus planus             1 

Coleoptera Dytiscidae Hygrotus inaequalis           1   

Coleoptera Dytiscidae Ilybius ater 1          1  8 

Coleoptera Dytiscidae Ilybius quadriguttatus    2  1     1   

Coleoptera Dytiscidae Rhantus exsoletus 1            11 

Coleoptera Halipliidae Haliplus flavicollis            2 3 
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Group Family Species P1 P3 P4 P5 P7 P9 P11 P13 P15 P16 P20a L1 A2 

Coleoptera Halipliidae Haliplus ruficollis group   1          1 

Coleoptera Hydrophilidae Helophorus brevipalpis 2 1  5   2       

Coleoptera Hydrophilidae Hydrobius fuscipes  1            

Coleoptera Noteridae Noterus clavicornis  1  2     1     

Diptera Ceratopogonidae sp. indet. 1             

Diptera Chaoboridae Chaoboridae pupa  2    1        

Diptera Chironomidae non-Chironomus spp.  3 5 1  1 4 7  20  4  

Diptera Culicidae sp. indet.  2     1   1  1 1 

Hemiptera Corixidae Corixa punctata 1 1 6 3 11   6 6 5    

Hemiptera Corixidae Corixidae nymph 3 2 12 4 1  6 12 2 9   2 

Hemiptera Corixidae Hesperocorixa sahlbergi             2 

Hemiptera Corixidae Siagara sp.  8     7 9 4 10    

Hemiptera Gerridae Gerridae nymph 3   1         1 

Hemiptera Gerridae Gerris sp. 1   1          

Hemiptera Hydrometridae Hydrometra stagnorum 1             

Hemiptera Notonectidae Notonecta marmorea viridis    3 6 3   3    21 

Hemiptera Notonectidae Notonecta nymph 1  1 4    2 4 1   2 

Hirudinidae Glossiphoniidae sp. indet.  2 3 5 1 5 16 2 39 5    

Arachnida Hydrachnidiae sp. indet. 1 1          11  

Crustacea Asellidae Asellus aquaticus            30 1 

Megaloptera Sialidae Sialis lutaria  17      2    3  

Gastropoda Bithnyiidae Bithynia tentaculata            7  

Gastropoda Lymnaeidae Ampullacaena balthica 30   1  16      4 1 

Gastropoda Lymnaeidae Lymnaea stagnalis             10 

Gastropoda Planorbidae Planorbis planorbis             27 

Gastropoda Planorbidae Hippentis complanatus          2    

Gastropoda Sphaeriidae Sphaeriidae  3 1   5  6    44  
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Group Family Species P1 P3 P4 P5 P7 P9 P11 P13 P15 P16 P20a L1 A2 

Diptera Chironomidae Chironomus spp. 1 5 8     2 1 2  7 24 

Annelidae Naididae (Tubificidae) sp. indet.             5 

Annelidae Nematomorpha sp. indet.             4 

Abundance 114 68 38 35 23 36 52 53 86 63 12 136 152 
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2. Methodology  
 
2.1 Fish stock assessment (electro-fishing) 
 
A single anode Smith-Root LR24 backpack (12V DC input; 300V, 100W DC output) was used to electro-
fish sites on riverine watercourses in the vicinity of the proposed Knockannarragh wind farm on 
Tuesday 19th to Friday 22nd July 2022 following notification to Inland Fisheries Ireland and under the 
conditions of a Department of the Environment, Climate and Communications (DECC) licence. Both 
river and holding tank water temperature was monitored continually throughout the survey to ensure 
temperatures of 20°C were not exceeded, thus minimising stress to the captured fish due to low 
dissolved oxygen levels. A portable battery-powered aerator was also used to further reduce stress to 
any captured fish contained in the holding tank.  

Salmonids, European eel and other captured fish species were transferred to a holding container with 
oxygenated fresh river water following capture. To reduce fish stress levels, anaesthesia was not 
applied to captured fish. All fish were measured to the nearest millimetre and released in-situ 
following a suitable recovery period.  

As three primary species groups were targeted during the survey, i.e., salmonids, lamprey, and eel, 
the electro-fishing settings were tailored for each species. By undertaking electro-fishing using the 
rapid electro-fishing technique (see methodology below), the broad characterisation of the fish 
community at each sampling reach could be determined as a longer representative length of channel 
can be surveyed. Electro-fishing methodology followed accepted European standards (CEN, 2003) and 
adhered to best practice (e.g., CFB, 2008). 

2.1.1 Salmonids and European eel  
 
For salmonid species and European eel, as well as all other incidental species, electro-fishing was 
carried out in an upstream direction for a 10-minute CPUE, an increasingly common standard 
approach for wadable streams (Matson et al., 2018). A total of approx. 50-100m channel length was 
surveyed at each site, where feasible, in order to gain a better representation of fish stock 
assemblages. At certain, more minor watercourse sites or sites with limited access, it was more 
feasible to undertake electro-fishing for a 5-minute CPUE. Discrepancies in fishing effort (CPUE) 
between sites are accounted for in the subsequent results section (Table 3.1). 

Relative conductivity of the water at each site was checked in-situ with a conductivity meter and the 
electro-fishing backpack was energised with the appropriate voltage and frequency to provide enough 
draw to attract salmonids and European eel to the anode without harm. For the moderate to high 
conductivity waters of the sites (draining limestone) a voltage of 200-250v, frequency of 35-40Hz and 
pulse duration of 3.5-4ms was utilised to draw fish to the anode without causing physical damage. 

2.1.2 Lamprey 
 
Electro-fishing for lamprey ammocoetes was conducted using targeted box quadrat-based electro-
fishing (as per Harvey & Cowx, 2003) in objectively suitable areas of sand/silt, where encountered. As 
lamprey take longer to emerge from silts and require a more persistent approach, they were targeted 
at a lower frequency (30Hz) burst DC pulse setting which also allowed detection of European eel in 
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Figure 2.1 Overview of the n=26 electro-fishing & fisheries appraisal survey sites in vicinity of the proposed Knockannarragh wind farm, Co. Westmeath
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The site was considered a very good salmonid habitat, with combination of good quality spawning, 
nursery and, locally, holding. The spawning value of the site was reduced due to siltation pressures, 
whilst the nursery value was compromised given excessive filamentous algal cover (reduced 
accessibility to refugia). Holding habitat by way of deeper pool was scarce, although deep glide 
underneath the bridge (to 1.4m) provided excellent quality holding habitat for adult salmonids. 
Additionally, undercut banks and overhanging macrophyte vegetation provided (seasonal) high quality 
holding habitat (most fish captured from these refugia). The presence of finer gravels provided good 
quality lamprey spawning habitat (but quality reduced due to siltation). However, ammocoete habitat 
was largely absent (superficial deposits only) and only a single larva was recorded (0.67 per m2). 
European habitat was moderate to good overall but none were recorded.  

Figure 3.10 Length frequency distribution recorded via electro-fishing at site B2, July 2022 
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Figure 3.11 Length frequency distribution recorded via electro-fishing at site B8 on the Cavestown and 
Rosmead Stream, July 2022 

 
 
Plate 3.12 Representative image of site B8 on the Cavestown and Rosmead Stream, July 2022  

 

 

 

0

2

4

6

8

10

0 2 4 6 8 10

N
um

be
r o

f f
is

h

Length class (cm)

Three-spined stickleback Ten-spined stickleback



















    

 

 

Knockannarragh wind farm fisheries assessment 2022 31 

 

Plate 3.28 Representative image of site P12, July 2022 
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