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Appendix 8-1 Significance Terminology - Table 3.3 of 
the Guidelines (EPA, 2017) 
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Appendix 8-2 Macroinvertebrate Tables (2011-2020) 
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Appendix 8-3 Macroinvertebrate Sampling Site 
Descriptions and Photos 
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13/10/11 (Water levels in falling flood) 

Site  Depth

(cm) 

Substrate Velocity Notes 

O1 - Cobbles and large stones 
on gravel 

swift/turbulent much iron scum 
(with black organic 
layer under scum) 

O2 10-20 Boulder on loose sand, 
heavily embedded, little 
loose material 

swift/turbulent heavy moss and 
liverwort cover 

O3 - Boulder and cobble on 
coarse sand 

swift/turbulent water coloured. 
Moss and liverwort 
present 

O4 10 cobble and coarse sand swift/turbulent clear, coloured.  

Some algal scum 

O6 10-20 boulders, small cobble & 
pebble 

diverse turbulent 
swift & slacker 
areas 

moss on small 
boulders 

O9 10-18 small cobble and pebble riffle (mod/swift) no plant cover 

B1 15 small cobble & pebble - 
loose 

riffle (mod/swift) no plant cover, 
evidence of localised 
cattle access 

B2 10-12 small cobble & pebble & 
coarse sand - loose 

riffle (mod/swift & 
swift) 

much moss and 
liverwort 

B4 - embedded boulder & 
cobble, little pockets of 
gravel only (& coarse sand) 

riffle/glide 
swift/turbulent 

heavy moss cover 
on boulders 

B5 - embedded boulder & 
cobble, little pockets of 
gravel only 

swift/turbulent moss covered 
boulders 

D1 - Boulders on coarse sand 
and fine gravel 

swift/turbulent moss and liverwort 
cover. 
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30/7/14 (low to very low flow – conditions quite stressed, some sites low suitability 
for kick sampling due to reduced velocity and depth) e.g. could not take a sample at 
O3 

30/7/14      

Site  Width Depth 

(cm) 

Substrate Velocity Notes 

O4 1.5-1.8 2.5-7 cobble, pebble & 
sand 

(glide/shallow 
riffle) 

mod/turbulent some peaty iron flocks 
present, some moss & 
liverwort cover1-5% 

O5 3.3 5-7 small cobble & 
pebble with fine 
gravel 

mod/swift, 
riffle/cascade 

FGA on stones (~5%, 
liverwort on boulders 
(~10%) 

O6 4.2 7-15 cobble & pebble mod/swift/turbulent, 
riffle/cascade 

clear, coloured, no peat 
silt 

O8 7-8 7-12 small cobble & 
pebble 

mod/swift, riffle/riffle-
run 

Myriophyllum in slack flow 
u/s, FGA & BG marginally 
(<5%) moss & liverwort on 
boulders 

O10 4-6 15-20 cobble, pebble, 
coarse sand 

mod/swift turbulent 
(weir/cascade)  

 

O11 wide ~10 small cobble, 
large pebble, 
coarse sand 

mod/swift turbulent, 
riffle 

Ranunculus common, 
liverwort on boulders, 
FGA-trace 

FGA = filamentous green algae, BG = blue-green algae 
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10/10/18  Moderate - low flow summer, peat silt in evidence 

Site  Substrate Velocity Notes 

O2 embedded small 
boulder & lge cobble, 
with gravel and sand 

moderate all substrate covered in a n 
intact layer of peat silt (~1-
3mm)overlain in places by a 
fine tracery of algal filaments. 

O3 bedrock and embedder 
cobbles with pockets 
coarse sand and gravel 

mod/turbulent liverwort with a heavy coating of 
peat silt/scum (less than at O2) 

O4 small and medium 
cobble & lge. gravel with 
pockets of fine gravel 
and coarse sand 

mod/swift in 
riffle/cascade, mod 
in shallow pool/glide 

scattered liverwort and moss on 
larger substrate elements.  Peat 
scum recorded on cobbles but 
not noted in photos 

O7 cobble & gravel mod/swift (rifle, 
riffle/glide) 

Fontinalis squamosa, liverwort 
and FGA present, loose peat 
silt coating in marginal areas 

O9A cobble & gravel, with 
coarse sand 

mod-mod/swift, riffle 
& shallow glide 

 

B3 boulder & cobble 
dominated with pockets 
of gravel & coarse sand 

mod/swift turbulent, 
short glide/runs 

good moss and heavy liverwort 
cover, some peat silt in moss 

B4 boulders and cobbles 
with small pockets of 
gravel and coarse sand 

mod/swift turbulent heavy cover of F. squamosa 
and liverworts on larger 
substrate elements. Water 
clear, silt free and very coloured 
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Macroinvertebrate sampling sites descriptions 2019 (1/8/19, 15/8/19, 15/9/19, 22/12/19) 

1/8/19 

Site  Width Depth 

(cm) 

Substrate Velocity Notes 

O6A 3 10-15 cobble (dom.) & pebble mod/swift 
turbulent, riffle 

very occ. F. antipyretica 
and liverwort on lge. 
cobbles 

O7A 4.5-5 8-18 cobble (dom.) & pebble mod/swift 
turbulent, riffle/run 

shaded side of channel 
with much F. squamosa 
and liverwort, 
elsewhere plant-free 

O7B 3 5-10 small cobble & lge. 
gravel (dom.) 

mod/swift 
turbulent, shallow 
short riffle 

plant free in kick-
sample area 

B4B 0.7-1.2 5-10 small cobble & gravel mod/swift clear and coloured, 

heavy liverwort cover 
on cobble 

B4C 0.8 5-10 pockets of clear granitic 
sand and gravel 
between embedded, 
liverwort covered 
cobbles  

moderate?/riffle very difficult to obtain a 
sample due to shallow 
flow and embedded 
cobble substrate 

15/8/19 

O1 1.5-1.7  small boulders and 
embedded cobble & 
large gravel 

mod/swift turbulent iron bacterial & peaty 
biofilm with some FGA 
on all substrate 

O3A 1.5 10-15 cobble & v large pebble swift/turbulent and 
laminar 

riffle/run & glide 

mainly plant-free 

O4 1.3-1.5 5-15 cobble & lge. pebble mod/swift, riffle & 
shallow glide 

F. fontinalis & F. 
squamosa and liverwort 
on lge. cobble 

O4A 0.5-0.7 10-15 cobble & lge. Pebble 
(embedded) 

mod-mod/swift pronounced biofilm, 
peaty deposit & iron 
scum, liverwort present 

O8A 1.7 5-20 med & small cobble, with 
gravel and clean coarse 
sand 

mod-mod/swift scattered liverwort  

O9A1 3 10-15 med & small cobble and 
lge. pebble 

swift/turbulent much liverwort cover, 
no biofilm 
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Site  Width Depth 

(cm) 

Substrate Velocity Notes 

O9A2 2 10-15 med & small 
cobble and lge. 
pebble 

swift/torrential Liverwort & moss, fine algal 
scum 

O9B 1.5 5-15 embedded cobble 
with pockets of 
coarse pebble 

swift/torrential some moss & liverwort 

B1B 0.4-1.2 13-17 boulders and lge. 
embedded cobble 
& pebble with 
pockets of sand 

stepped 
pools/cascades 

heavy liverwort cover in places 

B2A 0.4-1 6-8 angular pebble & 
sand/fine gravel 
between 
embedded cobble 

mod/swift  scattered liverwort on cobble, 
no biofilm 

D1A   scattered boulders, 
lge. And medium 
cobbles and lge. 
Pebble & gravel  

mod/swift 
turbulent 

 

15/9/19 

O2 2.4-3 10-17 cobble and 
boulders very 
embedded with tiny 
pockets of gravel 

mod/swift 
turbulent 

heavy peaty organic iron scum 
on cobble with very fine tracery 
of algal filaments, with scattered 
silted moss and liverwort on 
boulder and cobble 

O3 1.2-1.8 10-20 dominated by 
embedded cobble 
with a small 
amount of 
embedded gravel 

mod/swift 
turbulent (?) 

liverwort on large cobble mainly 
at waterline 

O5 2.2-2.8 6-7 mix of large cobble 
(60%) lge. Pebble 
(30%) and 
scattered small 
boulder (10%)   

mod/swift 
turbulent 

F. squamosa and liverwort on 
scattered lge. cobble/boulder, at 
or below the waterline. 

Very coloured. 
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Site  Width Depth 

(cm) 

Substrate Velocity Notes 

O5A 3 5-12 pebble 60%, 
cobble 40% 

mod/swift turbulent Scattered liverwort cover on 
larger substrate, trace of 
FGA.,. Coloured. 

B2 1.9-2.4 8-12 pebble (60%) 
small cobble 
(40%) 

mod-mod/swift 
turbulent, 100%  riffle 

Vaucheria, F. squamosa 
and liverwort fairly common. 

B3 4.5-5 12-20 cobble & boulder 
dominant, tiny 
pockets of pebble 

mod-swift 
turbulent/torrential 

very coloured; good cover of 
liverwort on and below 
waterline.   

B3A 4-5 12-20 massive boulders, 
cascade with tiny 
pockets of pebble 

mod/swift turbulent heavy moss and liverwort 
cover;  difficult to kick-
sample 

B4 3-3.6 5-12 cobble 50%, 
pebble 40%, 
boulder 10% 

mod/swift turbulent good cover of F. squamosa 
and liverwort on lge. Cobble 
and boulders, fine FGA 
cover on shallow cobble 

22/12/19 

OHL 
1 

1-2?  cobble 60%, 
coarse sand 40% 

mod-mod/swift 

run 

heavy liverwort cover in 
places 

OHL 
2 

1-1.5 18-25 gravel 70%, small 
cobble 30% 

mod/swift, glide/riffle-
run 

largely plant-free 

12/1/20 

O4B 1 8-12 cobble 40%, 
gravel 60% 

swift (100% riffle) plant-free instream 
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Appendix 8-4 Lough Cutra Sediment Photos (2019) 
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CU 1 – subsample for drying for granulometry 
 

 

CU1 – portion of field sample 
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CU2 – sample in the field (note hard agglomeration of clay and coarser material 
beneath water on the right with an organic matrix on the left. 

 

CU2 – portion of mineral residue after washing (1mm sieve)  
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CU2 – organic content (removed from granulometry sample – not sieved) 

 

CU 3 – subsample for drying for granulometry 
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CU 3 – washed residue (1mm sieve) 

 

CU5 – subsample for drying for granulometry  
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CU 6  sample in the field 

 

CU 6  subsample for drying for granulometry 
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CU 8  sample in the field 

 

CU 9  subsample for drying for granulometry  
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CU 10 sample in the field 

 

CU 10 subsample for drying for granulometry 
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CU 10 residue after washing trough a sieve (1mm sieve)  

 

CU 11  in the field 
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CU 11 Subsample for drying for granulometry  

 

CU 11  washed organic residue (1mm sieve)  
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Appendix 8-5 Electrofishing Results (2011, 2014, 2019) 
  



 Derrybrien Wind Farm Project  

Remedial Environmental Impact Assessment Report 

2 

 

 
   



 Derrybrien Wind Farm Project  

Remedial Environmental Impact Assessment Report 

3 

 

2011 (Electrofishing Sites – Physical Characteristics & Photos) 

Site L(m) W(m)  A(m2)
AD cm 
(max)  Substrate  Habitat Obs. 

B1 35 1.42 50 21 (40) 

gravel 40%, cobble 
30%, silty/peaty gravel 
20%, peat 10% 

80% shallow glide, 
20% riffle/run.  
v. coloured 

B2 35 1.5 53 20 (47) 
cobble 60%, gravel 
20%, boulder 20% ,  

pool 50%, riffle 30%, 
glide 20%, much 
liverwort, v coloured 

B4 35 3.43 120 19 (65) 
boulder 40%, cobble 
40%, gravel 15%, sand 
5% ‐ high moss cover  

~equally divided 
between cascade, 
riffle, riffle/run, 
glide/run, glide and 
pool , high moss 
cover ‐ very coloured

B5 
30‐
40 

7.25 
254‐
326 

23 (45) 
cobble 40%, gravel 
35%, boulder 20%, 
sand 5%  

riffle/run 80%, glide 
20%‐ heavy moss 
cover 
 

D1 
30‐
40 

3.6 
108‐
144 

21 (25) 
mainly riffle and riffle 
run 

 

O1 ~30 1.1 ~33 11 (30) 
swift flow over bedrock 
and cobble.   

iron scum on moss 
and algae.   

O2 
30‐
40 

3.4 
102‐
137 

14 (30) 
boulder 50%, cobble 
35%, fine gravel/sand 
15% 

shallow run 60%, 
riffle 20%, cascade 
10%, glide 10% 

O3 30 2.4 72 19  (50) 
boulder 50%, cobble 
10%, rock 15%, sand & 
gravel 25% 

 

O4 41 2.2 90 14 (25)   riffle 70%, pool 30% 

O5A 30 2 99 12 (20) 
boulder 15%, large 
cobble 45%, gravel 40% 

riffle/cascade 100% 

O6 45 24.4 178 21 (45) 
boulder 25%, cobble 
35%, gravel 30%, sand 
10%  

glide 55%, pool 20%, 
cascade 15%, riffle 
10% 

O9 44 15 660 25 (45) 
boulder 10%, cobble 
30%, gravel 40%, sand 
10% 

 

L=length, W=width, A = area, AD = average depth 
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2014 (Electrofishing Sites – Physical Characteristics & Photos) 

Site L (m) W (m) A (m2) D Substrate Habitat Obs. 

O4 30‐40  1.3‐1.8  40‐70 
pool 15‐20, 
riffle 3‐7 

 
glide/pool 60% 
riffle/run 40% 

O5 49  1‐2  50‐100     

bedrock pools and 
short rock chutes, 
small cobble 
cascades 

O6 64  3.16  202 
pools  
20‐50 

Boulder/cobble/be
drock dominant, 
gravel scarce 

 

O9 39  8.7  338 
riffle 
11‐12 

 
riffle, riffle/run 
100% 

O10 32  6.1  195 

run  
18‐20, 
glide/run 
30‐40  

u/s br. cobble 
boulder 
dominated, d/s br. 
cobble & gravel 
dom.  

good moss and 
macrophyte 
(Myriophyllum) 
cover 

O11 53  9.7  514 

riffle 5, 
pool  
35‐80, 
pool/glide 
40 

 
very diverse mix of 
habitats 

L=length, W=width, A = area, D = depth 
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2019 (Electrofishing Sites – Physical Characteristics & Photos) 

 

2019 L(m) W(m) A(m2) D (cm) Substrate Habitat Obs. 

O2  38  2.5  95 

pool 20‐40 

embedded lge. 
cobble & boulder 
90%, lge. pebble 
10% 
 

riffle/run 50%, 
glide/run 50%, 
iron bacterial 
scum on 
substrate 

O3  30  2  60 
pool 40‐50 

cobble 70%, 
 pebble 30% 

riffle/run 60%, 
pool/glide 40% 

O5  37  2.8  103.6  glide/run 10‐
20, glide/pool 
30 

lge. cobble, 
scattered boulder 
60%,  bedrock 25%, 
grave l& coarse 
sand 15% 

glide/run 100%, 
very coloured 

O5A  40  1.5  60  stepped 
riffle/cascade 
25, pool 60+ 

Embedded boulder 
and cobble 75% 
gravel 25% 
occasional bedrock 

stepped 
pool/cascades 
sequence of 
boulders and 
cobbles 

O6  47  2‐3m   
 

cobble/boulder 
90%, pebble 10% 

riffle/run/cascade 
80%, pool & 
glide/pool 20% 

O6A  38  2.4   
pool/glide  
25‐40 

cobble 70%, pebble 
30% 

riffle/run 65% 
pool/glide 35% 

O7A  32.5  6.8  221 
pool, 40‐60 

cobble 70%, pebble 
30% 

riffle 20%, pool 
25%, glide/run 
55% 

O7B  33  4   
riffle 10‐20, 
pool/glide  
40‐50 

coarse pebble and 
scattered cobble 
and boulder 

riffle 25%, 
pool/glide 75%, 
very coloured 

O7C  25  4.7  120 
riffle 10‐15, 
pool/glide  
40‐60 

cobble 70%, gravel 
30% 

glide/pool 65%, 
riffle 35%, very 
coloured 

B4  50  2.8  140 

pool under the 
bridge 30‐50  cobble & boulders 

cobble/boulder 
cascade, run 
dominated, 
glide/pool under 
bridge, very 
coloured 

B2  45  2.3  103.5 
riffle 10‐15, 
pool/glide  
20‐30 

pebble 60%, small 
cobble 40% 

40% riffle, 60% 
shallow glide 

 
L=length, W=width, A = area, D = depth 
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Appendix 8-6 Galway County Council Historic Water 
Monitoring Data 
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Galway County Council Historic Monitoring Data (Data from Galway County 
Council) 

Water Analysis Results from Galway County Council from Water Samples Taken 
between October 2003 and January 2004 in the 
Owendalulleegh/Beagh/Cannahowna Rivers and Gort Water Supply 

 

Location Date Day Colour Turbidity 

 

pH Suspended 
Solids mg/l 

Black Road       

 18/10/03 Saturday    700 

 23/10/03 Thursday    76 

 01/11/03 Saturday    690 

 12/11/03 Wednesday over 
range 

334 5.35 354 

 14/11/03 Friday over 
range 

285 4.36  

 18/11/03 Tuesday over 
range 

107 5.78  

 25/11/03 Tuesday over 
range 

91.3 6.75 116 

 12/12/03 Friday over 
range 

63.8 5.68  

 09/01/04 Friday over 
range 

126.3 6.2  

 22/01/04 Thursday 349 25 7.82  

Flaggy Bridge       

 18/10/03 Saturday    0 

 23/10/03 Thursday    200 

 01/11/03 Saturday    1410 

 12/11/03 Wednesday over 
range 

142 6.06 140 

 14/11/03 Friday over 
range 

315 5.2  

 18/11/03 Tuesday over 
range 

102.4 6.66  

 25/11/03 Tuesday over 
range 

128.6 6.49 120 



 Derrybrien Wind Farm Project  

Remedial Environmental Impact Assessment Report 

3 

 

Location Date Day Colour Turbidity 

 

pH Suspended 
Solids mg/l 

 12/12/03 Friday over 
range 

65.2 6.74  

 09/01/04 Friday 513 43 6.1  

 22/01/04 Thursday 322 20.16 7.44  

Tooraglassa       

 01/11/03 Saturday    230 

 12/11/03 Wednesday 283 19.22 6.66 16 

 14/11/03 Friday over 
range 

44.4 6.72  

 18/11/03 Tuesday 356 24.9 7.01  

 25/11/03 Tuesday 453 27.6 6.58 20 

 12/12/03 Friday 383 29.8 7.13  

 09/01/04 Friday 282 15.14 6.1  

Inchamore bridge       

 30/10/03 Thursday    184 

 01/11/03 Saturday    33 

Derrywee bridge       

 18/10/03 Saturday    0 

 23/10/03 Thursday    0 

 31/10/03 Friday    172 

Dereen bridge       

 18/10/03 Saturday    0 

 23/10/03 Thursday    0 

 24/10/03 Friday    24 

Killafeen Bridge       

 18/10/03 Saturday    0 

 23/10/03 Thursday    0 

 01/11/03 Saturday    44 

 03/11/03 Monday over 
range 

51.8 6.95 54 

 06/11/03 Thursday 202 8.11 7.2  
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Location Date Day Colour Turbidity 

 

pH Suspended 
Solids mg/l 

 12/11/03 Wednesday 311 21.9 7.03 21 

 14/11/03 Friday 497 48.4 7.21  

 18/11/03 Tuesday 252 17.73 7.18  

 25/11/03 Tuesday 106 3.05 6.78 1 

 12/12/03 Friday 378 28.5 7.26  

 09/01/04 Friday 313 25 6.4  

 22/01/04 Thursday 83 3.28 7.31  

Cahills Bridge       

 03/11/03 Monday 517 34 7.24 27 

 04/11/03 Tuesday 522 34.5 7.02 11 

 05/11/03 Wednesday over 
range 

45.2 6.91 32 

 06/11/03 Thursday over 
range 

40.8 7.12  

 07/11/03 Friday over 
range 

36.4 7.11  

 10/11/03 Monday 476 31.8 7.25  

 12/11/03 Wednesday 376 24.1 7.21  

 14/11/03 Friday 339 20.08 7.28  

 18/11/03 Tuesday 238 11.49 7.25  

 25/11/03 Tuesday 134 7.09 6.82 2 

 12/12/03 Friday 168 4.49 7.21  

 09/01/04 Friday 171 4.33 6.72  

 22/01/04 Thursday 151 6.03 7.31  

Water Intake Gort       

 03/11/03 Monday 73 3.28 7.39 18 

 04/11/03 Tuesday 377 23.1 6.85 13 

 05/11/03 Wednesday 385 21.9 7.7 18 

 06/11/03 Thursday 454 28.8 7.64  

 07/11/03 Friday 440 26.3 7.46  
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Location Date Day Colour Turbidity 

 

pH Suspended 
Solids mg/l 

 10/11/03 Monday 370 23.8 7.06  

 12/11/03 Wednesday 366 22.8 7.18  

 14/11/03 Friday 332 18.96 7.23  

 18/11/03 Tuesday 218 10.49 7.16  

 25/11/03 Tuesday 125 6.12 6.86 3 

 12/12/03 Friday 142 4.08 7.34  

 09/01/04 Friday 170 4.32 6.97  

 22/01/04 Thursday 155 5.79 7.19  

Hydrant at 
Community Centre 

      

 03/11/03 Monday 17 3.43 6.85 1 

 04/11/03 Tuesday 16 0.87 6.71 0 

 05/11/03 Wednesday 27 2.6 6.7 0 

 06/11/03 Thursday 37 3.38 6.85  

 07/11/03 Friday 47 2.5 6.82  

 10/11/03 Monday 30 1.68 6.83  

 12/11/03 Wednesday 57 2.97 6.95  

 14/11/03 Friday 58 3.08 7.07  

 18/11/03 Tuesday 56 2.8 6.83  

 25/11/03 Tuesday 25 1.31 6.96  

 12/12/03 Friday 33 1.74 7.34  

Gort Bridge       

 05/11/03 Wednesday 355 21.9 7.03 15 

 06/11/03 Thursday 410 27.4 7.01  

Kiltartan Rising       

 05/11/03 Wednesday 204 9.39 6.96 5 

 06/11/03 Thursday 202 8.37 7.02  

 07/11/03 Friday 213 10.34 7.01  

 10/11/03 Monday 210 10.18 7.07  

 09/01/04 Friday 177 5.4 7.23  
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Location Date Day Colour Turbidity 

 

pH Suspended 
Solids mg/l 

Coole River       

 05/11/03 Wednesday 174 6.87 6.83 3 

 06/11/03 Thursday 203 9.14 7.04  

 07/11/03 Friday 191 6.37 7.07  

 10/11/03 Monday 191 9.36 7.18  

Kinvara Raw       

 06/11/03 Thursday 82 2.6 6.89  

 07/11/03 Friday 83 2.35 6.9  

 10/11/03 Monday 58 1.84 7.03  

 25/11/03 Tuesday 29 2.08 6.9  

Kinvara Treated       

 06/11/03 Thursday 59 2.97 6.89  

 07/11/03 Friday 66 2.88 6.95  

 10/11/03 Monday 54 1.61 7.07  

 25/11/03 Tuesday 22 1.69 6.9  
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Appendix 8-7 – A3 Figures 

See Vol 2 Section 3 for A3 figures  
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