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Appendix 3: Avi-fauna – Results: Flight-line maps

Flight identification numbers on maps cross-reference with numbers in attribute tables to provide information for
each observation

Merlin night-lines are associated with a potential sensitive breeding site and are therefore provide in a separate
confidential appendix – see Appendix 7 - Confidential Appendix: Merlin night-lines and nesting information
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Appendix 4: Avi-fauna – Results: Site walkover maps
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Appendix 5: Avi-fauna – Results: Wider area maps
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1 Statement of Authority

This report was compiled Aoife Moroney (BSc. MSc) and Mike Trewby (BSc, Post grad. dip..

CIEEM). with guidance and input from Will Woodrow (MSc., MSc. ( Arch). CIEEM. CEcol )

throughout the analysis and assessment.

Will is a Director and Principal Ecologist at Woodrow Sustainable Solutions Ltd (Woodrow). He has

been studying and working in ecology. including avian ecology, since 1985 and has worked as an

ecological consultant since 2004. Will has worked on numerous wind farm projects. including over

20 impact assessments and has undertaken collision risk modelling on over 8 wind farm proposals to

date

Mike is a Senior Ecologist at Woodrow and from 1997 has worked on a range of ecology projects and

since 201 1 has been an ecological consultant specialising in avian ecology on wind farms in Ireland.

including undertaking of impact assessments and collision risk modelling. (

Aoife is an Assistant Ecologist with Woodrow. She has completed a B.Sc. in Engineering at

University College Dublin and M.Sc. in Environmental Engineering ( specialising in Environmental

Management) at the Technical University of Denmark and the Royal Institute of Technology.

Sweden. Aoife is highly proficient in data analysis and management. She regularly assists in the

compilation of environmental reports ( including for Appropriate Assessment and Ecological Impact

Assessment) as part of larger and smaller scale infrastructure projects.

2 Overview

The proposed Application is for an eight-turbine wind farm on Graffy Hill, Co. Donegal, which is

located along the lower southern slopes of An Eachla (Aghla Mountain ), c. 8 km east of Na Gleannta

(Glenties). The central grid reference for the site is IGG 90603-97329 [Lat. 54.8238, Long. -8.1469].

The proposed wind turbines (WT) are located within the following townlands: An Dearachgn M6r -

Dalraghan More (WTC)1, WT02), Min na Manrach - Meenamalragh (WT03, WT(J4. WT05, WT06)

and An Ghrafaidh - Graffy (WT07, WT08).

(

The intention of this report is to display modelled data, based on observed bird usage of the area, to

provide an indication of the likely collision risk imposed by the proposed wind farm on potentially

sensitive avian populations. The report uses bird usage data derived hom vantage point (VP) watches

conducted by appropriately experience ornithological surveyors from Woodrow Sustainable Solutions

Ltd ( Woodrow) over two years between October 2018 and August 2020 inclusive.

As shou'n in Figure 1 in Appendix I, night data for selected target species was collected from four

vantage points (VPs) over two years. Appendix II provides details of timings for VP watches and

demonstrates that the minimum requirement of 36 hours per VP per season was achieved across the

(

I



(

two year, amounting to a total of 577.26 hours of VP watch data. Conducting of VP watches

simultaneous by two surveyors was largely avoided over the two-year study. Simultaneous VP

watches were only undertaken on 10 out of 98 survey days. When simultaneous VP watches did

occur, care was taken to ensure that the viewsheds of the VPs did not overlap, i.e. only VPI and VP2

covering opposite ends of the site could be done at the same time to avoid overlap. Therefore, no

correction factor to account for simultaneous observer effort was required.

The night risk volume applied in this analysis is based on a buffer extending 500 m from turbine

towers (as shown in Figure 2 in Appendix I), which equates to area of 412 Ha. Two turbine models

have been specified, the Enercon E-126 and Nordex 133, and the model has been run for both

scenarios. The collision risk zone was defined as 18 to 150 m. This was based on the lou’est minimum

swept height and highest maximum swept height of the two turbine models, as detailed in Table 1.

(

CRM was undertaken for those species with > 200 flight seconds occurring with the potential

collision risk zone (CRZ) over the two years (i.e. at collision risk height and within the turbine

envelope = 500 m turbine buffer). Therefore, CRMs were run for 12 species including:

• Whooper swan 7,148 flight seconds in CRZ

• White-tailed eagle 3.144 night seconds in CRZ

• Hen harrier 212 flight seconds in CRZ

• Sparrowhawk 386 flight seconds in CRZ

• Buzzard 7.383 night seconds in CRZ

• Golden eagle 3,657 night seconds in CRZ

• Kestrel 3,014 night seconds in CRZ

• Merlin 1,058 flight seconds in CRZ

• Snipe 1.327 flight seconds in CRZ

• Lesser black-backed gull 2,402 flight seconds in CRZ

• Herring gull 19,500 flight seconds in CRZ

• Great black-backed gull 1,018 flight seconds in CRZ

CRM n’as not undertaken for black-headed gull or peregrine. as records of these target species were

limited to one and two observations (single birds) respectively within the 50C)m turbine buffer (BH

124 sec. / PE 18 sec. & 13 sec.); and in the case of the peregrine observations, both flight-lines were

below the CRZ Gudged to be at 10 to 15m). Similarly, no CRM was undertaken for woodcock. as

records were of wintering birds that were flushed by surveyors

(

(



(

3 Collision Risk Model – Approach

Flight data for selected target species u-as run through a collision risk model (CRM ). as detailed in

SNH (2000)1 and Band el al . (2007):. This model uses two approaches for different situations. The

first approach is for birds that take regular nights through a \rind farm area; and the second is for

birds that may occupy an area, including a u'ind farm, as a regular territory. The model approach used

in this case is the second approach. relating to birds occupying a given area.

3.1 Stage 1 - Number of birds flying through rotors

This stage involved a number of sequential steps:

1.

l

Identify a 'flight risk volume' IG which is the area of the windfarm multiplied by the height of the
rotors. as shown in Equation 1.

K, = Areawi„df,„m + rotoT diameter

Calculate the combined volume swept out by the u'indfarm rotors using Equation 2 :

14 = Xa RI (d + Z) (2)

u'here X is the number of u'ind turbines. d is the depth of the rotor back to front, and I is the
length of the bird.

Estimate the bird occupancy n u'ithin the flight risk volume. This is the number of birds present.
multiplied by the time spent flying in the night risk volume, u-ithin the period (usually one year)
for which the collision estimate is being made.

The bird occupancy, in bird-seconds, of the volume swept by the rotors b is then calculated using
Equation 3.

(1)
(

3

4

” =„( E)
Calculate the time taken for a bird to make a transit through the rotor and completely clear the
rotors t, see Equation 4:

(3)

5.

d + 1t=
17

(4)

where u m/sec is the speed of the bird through the rotor.

To calculate the number of bird transits through the rotors N, divide the total occupancy of the
volume swept by the rotors in bird-secs by the transit time t. as shown in Equation 5 :

(

6.

A
711 + 3

N = \rw/
t

Note in this calculation that the factor (d + Z) cancels itself out, so only assumed values need be
used - it is used above to help visualise the calculation.

(5)

Scottish Natural Heritage (2000 ). U’indfarms and Birds - Calculating a theoretical collision risk assuming no avoiding action. SNH
Guidance Note,

= Band. n’.. N4adders, M., and U'hitHeId. DP.. (2007). De\'eloping Field and Analytical Methods to Assess A\’ian Collision Risk at U’ind
Farm Sites. In: de Lucas. M.. Janss, G. & Ferrer. M. (Eds) 2007. Birds and U’ind Farms – Risk Assessment and Mitigation. Quercus
Editions. N’ladrid, 259-279

(
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Within this stage, a weighting system is also applied to the value for bird occupancy n, which is

intended to take account of the fact that the observations arise from different Vantage Points (VPs),

that different vantage points cover varying area extents ( in terms of total hectarage), and that the

combination of the areas seen from all VPs may not always incorporate the entire site being assessed.

The weighting factor for each VP is worked out by the percentage cover of the 15 m viewshed, as

well as the combined percentage cover of all the VPs.

3.2 Stage 2 - Probability of bird being hit when flying through the rotors

This stage uses data relating to bird and rotor characteristics in order to compute the likelihood of a

bird being hit when flying through the rotor. The turbine and operational model inputs are shown in

Table 1 and Table 2 provides the model input for dimensions/attributes of target species. This.

together with the output from Stage 1, allows for a model output of the likely number of collisions per

year

Data relating to the likelihood of a bird being hit when flying through the rotor is derived from a

spreadsheet available from NatureScot ( formerly Scottish Natural Heritage). The outputs from this

spreadsheet are provided for each target species in Table 3.

Following the above steps, the number of bird transits per year through the rotors can be combined

with the probability of a bird being hit when flying through the rotor to give a likely collision risk per

year (assuming no avoidance). An avoidance figure is then applied in order to get a predicted likely

collision rate, and thus a likely mortality rate. This stage also considers the proportion of time that

turbines are likely to be operational. Avoidance rate are given in SNH (2016. 2018) and Furness

(2019), which are used to provide estimates of the number of collisions per annum and for the life of

the project (30 years).

Table 1. Turbine and operationa] inputs for the Enercon E-126 and Nordex 133

Turbine parameter
Number of blades

Hub hejght
o

Minimum swept hejght
)
)

a

Blade pitch3
r

:riod4mc
)

E-126

3

85.94
127

24.85
147.03

4

4
25

5-12.1

6
0.85

meters

meters
meters
meters
meters
rnet ers

degrees

me

:rcentage

3 Pitch varies between -5' and 90' depending on windspeed. The value of 25c is based on Band (2012) which suggests a pitch of :5a to 30
This. however, is based on large off-shore turbines and is therefore considered a precautionary \’alue for onshore turbines,

4 The values chosen for rotation period are slightly higher than the average rotation period calculated using the dynamic operating range.
I’his is due to the site being an upland site and likely experiencing relatively high \\’ind speeds.
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Table 2. Avian biometrics5 and flight speeds' 7 8 model inputs

Species Length (cm) Wing-span (cm)
Flight

speed (m/s
17.3
13.6

9.1

10.0

11.6
11.9
10.1

10.1+
17.1

11.9
12.8

13.7

Whoo I)er s\van

White-tailed eagje
Hen harrier

I\tha\\kS

Buzzard

Golden eagle
Kestrel
Merlin
Sn
Lesser black-backed gull

He gull
Great black-backed gull

145-160

70-90
44-52
28-38

51 -57

75-88

32-35
25-30

25_27

52-64
55-64

64-78

218-243

200-240

100-120

55-70

113-128

204_220

71-80
52-62

44-47
135-150

138-150

150-165

8No flight speeds were found for merlin and the same flight speed as for kestrel was therefore employed in the CRM

Table 3: Average collision probability (Band 2007)

Species E-126 N133
Avoidance

Rate
99.5'’

95.0
99,0
98.0

98.0
99.0

95.0

98.0

98.0

99 SIll
99 S jtl
99 5 lu

Whoo s\\'an

White-tailed eagje
Hen harrier

Sparrowhawk
Buzzard

Golden eagle
Kestrel

Merlin
Sn

Lesser black-backed gull
Herrin .uII
Great black-backed

8.79%
8.04%
8.52%
7.02%
7.36%
8.72%
7.07%
6.72%

4.73%
7.50%
7.23%
7.33%

77%
.87%
.87%

,36%
83%
13%
73%
10%

,47%
.09%
18%

As would be expected, given the longer blade diameter, collision probability is higher for of the
Nordex N133 turbine when compared with the smaller rotor swept area of the Enercon E- 126.
Therefore, the Nordex N 133 turbine represents the worst-case scenario.

(

' Snow. D. & Perrins. C.M. 1 998. The Birds of the \\’estern Palearctic: 2 \'olume Set: Volume 1. Non-passerines: Volume 2, Passerines.

" Alerstam, T., Rosen M.. Backman J.. G P., Ericson P & Hellgren O. 2007. Flight Speeds among Bird Species: Allometric and Phylogenetic
Effects. PLc )S Bi;/, 5, 1656- 1 662
1 Bruderer. B & Boldt. A. (2001 ). Flight characteristics of birds: 1. radar measurements of speeds. Ibis 143. pp 178-204,

8 Pro\’an. S. & Whitfield. D. P. (2006 ). Avian flight speeds utrd hit )nIt’tries .ft)r IIse iII collisiotr risk nu)dell ills. Report from Natural Research
to Scottish Natural Heritage. Natural Research Ltd. Banchor\'

q SNH (2(iI 8) A\'oidance Rates for the onshore SNH U'ind Farm Collision Model \'2. Scottish Natural Heritage

I" Furness. R.W. (2019). Avoidance rates of herring. gull. great black-backed gull and common gull for use in the assessment of terrestrial
wind farms in Scotland. Scottish Natural Heritage Research Report No. 1019.

(
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3.3 Viewshed spatial coverage

Vantage point (VP) locations used were the same during all survey periods. Vieu’shed spatial

coverages for each VP were calculated using ArcGIS Pro. Spatial coverage of these VPs, both in

relation to the spatial area of the viewshed ( at 15 m) within the study area and proportion of the study

area, is given Figure 3 and Figure 4 of Appendix I: Avi-fauna.. The locations of these vantage

points in relation to the site and study area (50(Jm buffer from the turbines) and the spatial coverage of

each viewshed are mapped in Figure 3 and Figure 4 of Appendix I: Avi-fauna.

Table 4: Spatial visual coverage of 500 m buffer (area = 389 ha) and collision risk zone (CRZ)

VP suIvey
effort

season (hrs)

Total VP
survey
efforl

(hours)

144.1772.00

144.1772. 1 7

144.1772,00

144.7572.00

3.4 Recorded Flight Activity

Surveys were undertaken for four seasons between October 2018 and August 2020. Flight times

within the study area and at risk height are provided in Table 5 for the 12 target species included in

the model.

Table 5. Flight seconds in CRZ for target species from each vantage point (VP): Oct-2018 to Aug-2020
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4 Collision risk assessment

As detailed above, the collision risk assessment is undertaken in two stages, u-ith Stage 1 being to

ascertain the number of bird nights through the rotors and Stage 2 being to ascertain the probability of

a bird being hit by the rotors as it passes through.

Table 1 to Table 5 show the model inputs for both turbine and bird parameters. as well as the basis of

weighting for observational effort.

4.1 STAGE 1 - Number of birds flying through rotors

As detailed in the preceding section, the first part of Stage 1 is defining the 'flight risk volume’ %,.

This is derived from the wind farm area (4,115,425.31 m2) multiplied by the rotor diameter (rotor

swept area). This is shown below as 522,659,014m3 for the E-126 and 548,174,65 1 m3 for the N133

and calculated using Equation 1. The 'rotor swept volume’ U. is then worked out based on the rotor

swept area multiplied by the number of turbines, the depth of the rotor and the length of the bird. This

is shown for both turbine models in Table 6 and calculated using Equation 2.

(

E-126

K„ = Area„i„dr„,m + rotor diameter

= 3888829 + (127) = 522659014m3

1/r = Jr)b!iF 7][ ][? 2 ( d + 1 ) = 8 JIr ( 7 ) ( 4 + Z )

N133

K„ = Areawi„df .,m + rotor diameter

= 388829 + (133.2) = 548174651m3

K = XTt R2 Cd + Z) = 8n (g) (4 + Z)

Table 6. Risk Volume U, and rotor transit time t for each species using both turbine dimensions
N133E-126

Species
Yr (m3) y, (m3)t (s) t (s)

Whooper swan

White-tailed eagle
Hen harrier

Sparrowhawk
Buzzard

Golden eagle
Kestre
Merlin

Snipe

Lesser black-backed gull

Herring gull

Great black-backed gull

560418.472
486439.180

454009.901

438808.677

460090.391

488466.01 0

439822,092

433741 .602

431714.772

464144.05 1

466170.881

477318.445

0.3 1 965

0.35294

0.4923 1

0.43300

0.39138

0.40504

0.42970
0.42376

0.24912

0.38487

0.35938

0.34380

616472.133

535093.352

499420.462

482698.795

506109.129

537322.908

483813.573

477124.906

474895.350

510568.240

512797.796

525060.352

3 1 965

.35294

,4923 1

,43300

39138

.40504

,42970

,42376

24912

,38487

.35938

,34380

The next stage of the calculations is to determine the bird occupancy n within the night risk volume.

This is worked out individually for each VP and then averaged to find the mean occupancy across the

site. The observation effort (see Equation 6) of each VP (in hectare hours) is first calculated by

(

8



multiplying the area viewed from the VP (see Table 4Error! Reference source not found.) by the

number of VP hours undertaken (recommended 36 hours per VP per season by SNH). Occupancy n is

then calculated, using Equation 7, by dividing the flight time at risk height (in hours) by the

observation effort and then multiplying that value by the study area (500m turbine buffer) and the

total hours the birds are active across the site. The time the birds are active is defined as the product of

the number of days in the season/year and the mean day length. This is assumed to be an average of

12 days daylight for 365 days in the year for species that were present throughout the year (i.e. 4,380

hours). For wintering species 1,704 hours \vas used and for species that were only present during the

breeding season 2,400 hours \vas applied. For snipe, a species known to fly at night a correction of

25% was applied to account for potential nocturnal flight time. The figures calculated for occupancy.

in bird-seconds. are shown in Table 7.

Observation effort = Area,i„„,h,d + Survey effort (6)

nL = + A T e a 5 o o TTt t u r b in e b u r r e r + D ay tt g h t hourss ( 7 )

Table 7. Occupancy n (bird-secs) values calculated for each Vantage Point

Species

Whoc)per s\van

White-tailed eagle
Hen harrier

Sparrow-han-k
Buzzard

Golden eagle

Kestre

Merlin

Snipe

Lesser black-backed gul

Herring gu

Great black-backed gul

7.11369

6. 11969

0.00000

0.78458

31 .069 1 8

27.19861

51 .36353

0.00000

0.00000

105.99608

1019.94785

20.39896

0.12883

0.77730

2.73 1 28

1.15768

23.08753

3.50613

0.29769

15.67709

0.00000

0.00000

0.00000

2.26575

o.o0000

30.50346

0.00000

3.43878

43.56168

24.93972

14.0293 1

2.40668

20.79210

6.95681

0.00000

4.23850

58.0818]

3.34060

0.00000

0.00000

17.02628

7.99589

8.47004

0.00000

0.00000

0.00000
0.00000

1.29314

As previously described. a u-eighting factor was used to account for the varying extents of cover of

each VP as well as the combined cover of each VP not accounting for the entire site. Weighted values

for n n-ere calculated using the values for percentage cover described in Table 4. In this case, the

combined VPs do not cover the entirety of the site and therefore the total cover is 0.98.

tIpp (0.16) + nv,p (0.51) + nb,p (0.74) + nb,p (0.78)
nweighted =

Once a value for n and nw ,ig ht ,d has been calculated for each VP, this is then used to generate the

mean activity for the site as a percentage of time (i.e. a percentage occupancy) u-ithin the risk

9
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zone, n,,g . This is calculated by adding the values for n calculated for each VP then dividing by the

number of VPs. In this case, both weighted and unweighted values for n.„g \vere obtained, as sho\tn

in Table 8.

Table 8. Values obtained for n,„g and nw,ist,t,d,,g (bird-secs)

navB
11.964816.3311

6.821910.1853

0.35850.6828

0.83791.3453

16.012228.6862

7.93 1 615.9101

6.535518.5401

2.51494.5209

3.95055.1980

5.720628 2383

42.3278254.9870

2.20877.0491

Species

Whooper s\van

White-tailed eagle

Hen harrier

Sparrowha\\-k

Buzzard

Golden eagle
Kestrel

Merlin

Snipe

Lesser black-backed gull

Herring gull

Great black-backed gull

(

The bird occupancy of the rotor swept volume b is then worked out using Equation 3 by multiplying

The bird occupancy of the swept volume b is used to ascertain the number of bird transits through the

rotors N by dividing b by the rotor transit time f , see Equation 4-5.Error! Reference source not

found. The number of transits through the rotors N is then adjusted by a factor of 0.8511 to obtain Tn,

which takes into account likely wind turbine down time. Calculations for the number of transits

through the rotors are shown in Table 9 for the E-126 and Table 10 for the N133.

Pr
nav.q bY T/r

1/tv

(

11 This operational period of 850, is referenced from a report by the British U’ind Energ} Association (BR'EA ) (2007) which identifIes the

standard operational period of the wind turbines in the LIK to be roughly 850 o.

(

10



B

:

3
U)
U
a)
'/V
g
= L/

in O
cdI.J

an EC

a)
= :

i}.,a

1ligiV) ii
a)
aLI

C IC)U

gII



Cl

;}
i

;;
aaJ

aLl Aa

H1HHi

TB

U

a)

aD

8

!) L,
C)

g !-iS
gIgEL

gIgI :VI



4.2 Stage 2 - Probability of bird being hit when flying through the rotors

Table 3 provides the collision probability of the selected target species passing through the rotors.

The average collision probability is applied within the CRM and is based the collision probability of a

bird travelling up\rind and one travelling downwInd. All collision probability calculations were

undertaken using the setting for birds flapping, as opposed to the setting for gliding birds. This is

appropriate for birds, like golden plover and snipe that predominately employ a Rapping mode of

flight. The flapping setting generates higher values for collision probability in species that incorporate

gliding in their flight behaviour, in particular larger raptors, like buzzards. The higher (flapping) value

has been retained for these species and will generate a more precautionary estimate for collision risk.

The model was also run for different rotation periods to examine the relationship between varying

dynamic operation ranges and collision risk. The results of the varying collision probabilities for each

species and each turbine model are shown in Table 11.

Table 11. Variation in collision risk probability for lo\\' and high rotation periods

Low rotation periodHigh rotation period

E-126 (5s) NI:33 (45) E-126 (12s) NI:33 (9s)

Whooper swan

White-tailed eagle
Hen harrier

Sparrowhawk
Buzzard

Golden eagle
Kestrel

Merlin

Snipe

Lesser black-backed gull

Herring gull

Great black-backed gull

9.90%,

8.99%

9.93%

8.15%

8.44%

9.93%

8.18%

7.78%

5.20%

8.55%

8.19%

8.27%

, 6 1 %
,49%

,09%

,88%

10%

,81 %
,90%

,42%

,94%

18%

,68%

75%

6.89%

6.64%

5.54%

4.70%

5.34%

6.58%
4.82%

4.56%

4.11%
5.60%

5.58%

5.76%

7.08%

6.61%
6.27%

5.23%

5.69%

6.86%

5.31%

5.04%
4.03%

5.88%
5.75%

5.89%
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5 Results and observations

The output flgures from stage 1 (bird transits through the rotors per year) and stage 2 (probability of a

bird being hit u’hile passing through the rotors) are multiplied to get an estimated collision/mortality

rate per year in the absence of any avoidance. An avoidance rate is then applied to this value – see

Table 3. These results are detailed in Error! Reference source not found. for the Enercon E-126

and Table 13 for the Nordex N 133.

The results generated by running this version of the CRM are considered to represent high levels of

theoretical collision risk posed to the target species recorded within the turbine envelope based on the

flight data collected from October 2018 to August 2020, due to the parameters entered into the model

being notably precautionary, including turbine dimensions. higher than average rotational period and

selecting flapping night behaviour for each species. It is also important to note that, as is always the

case with a modelled approach, the collision risk model outputs are only considered to be indicative of

the level of risk of fatalities resulting from the proposed wind farm site and should be considered in

conjunction with other discussions within the Avi-fauna section in the Biodiversity Chapter of the

EIS. For instance, the outputs from the model do not take account of potential displacement of birds

from the u-ind farm envelope, which for species breeding u'ithin or directly adjacent to the site may be

more of a cause for concern, e.g. sparrowha\\-k, merlin and snipe. It is also acknou’ledged that the

application of CRMs to smaller, evasive species like sparrowhawk, merlin and snipe may not provide

an accurate estimate of collision risk, as these species can be difficult to detect over the full extent of

the viewsheds for VPs, due diminutive size, cryptic nature and/or flight behaviour.

(

The worst-case CRM for Graffy Wind Farm (N133 turbines) generated notably low levels of

theoretical collision risk for eight of the target species recorded. Less than 1.5 collisions (weighted)

were predicted over the 30-year life span of the project for the following species:

• Whooper swan 0.76 collisions per 30 years (weighted)

• Hen harrier 0.12 collisions per 30 years (weighted)

• Sparrou'hawk 0.25 collisions per 30 years (weighted)

• Merlin 0.73 collisions per 30 years (weighted)

• Snipe 1 .29 collisions per 30 years (weighted)

• Lesser black-backed gull 0.54 collisions per 30 years (weighted)

• Great black-backed gull 0.23 collisions per 30 years (weighted)

The lou’ levels of collision risk generated for some of these species u'ere driven by low recorded

usage within the turbine envelope, in particular for hen harriers (four observations of single birds over

the two-years ). This was also the case for Larus gulls, with relatively low numbers and observation

recorded for lesser black-backed gulls ( 1 1 observations of 1 to 4 birds over the two-years) and great

black-backed gulls (6 observations of 1 to 2 birds over the two-years). The predicted collision risk for

(

(



herring gulls although higher at 4.09 collisions per 30 years (weighted), was the result of a single

observations of c. 150 birds circling through the site for c. 2 minutes, and overall, there were only

three observations of herring gulls within the turbine envelope over the two years and the other

observations were of only one and two birds. There were no regular gull flight paths identified

through the turbine envelope and the occasional gull flocks recorded during VP watches were birds

linked to the mink farm. c. 3.5 km to the west of the wind farm site. where several hundred gulls were

regularly recorded, presumably attracted by the food feed to the captive mink. Therefore, based on

recorded usage the proposed Graffy Wind Farm poses a negligible impact in terms of predicted

collision risk for gulls and hen harrier.

As mentioned above, the accuracy of predicted collision rates generated for some target species may

be less certain due to lower detection rates resulting from cryptic plumage. smaller size and evasive

night behaviour. Sparrowhau-k. merlin and snipe all provide examples of species where collision rates

may need further interpretation. It is all acknou'ledged that the application of CRMs to smaller,

evasive species like sparrow-hawk, merlin and snipe may not provide an accurate estimate of collision

risk, as these species can be difficult to detect over the full extent of the viewsheds for VPs, due

diminutive size and/or flight behaviour.

Higher collision rates were registered for four raptor species. which given the low fecundity of some

larger raptors could potentially result in effects at the population level:

• White-tailed eagle 7.68 collisions per 30 years (weighted)

• Buzzard 5.80 collisions per 30 years (weighted)

• Kestrel 5.01 collisions per 30 years (weighted)

• Golden eagle 1.73 collisions per 30 years (weighted)

The population-level consequences of predicted collision risks can be assessed by considering the

additional mortality that would be caused (assuming that the collision risk is non-additive) relative to

background mortality rates in the population. with a threshold level of a 1% increase in annual

mortality used to determine whether the impact will be significant ( Percival, 2003 ). Estimates of the

potential increase in annual mortality rates for target species are discussed within the impact

assessment, where relevant.

In relation to CRM for white-tailed eagle, the model applies an avoidance rate of 95% to generate

predicted collision for the proposed development. as per SNH (2018), which is based on the findings

of May er al . (2010)12. Applying a higher avoidance rate of 98% for this species can be justified based

1: May. R.. Hoel. P.L., Langston. R.. Dahl. E.L.. Bevanger. K.. Reitan, O., Nygard. T., Pedersen. H.C.. Roskaft. E. & Stokke, B.G. (2010 )
Collision risk in white-tailed eagles. Nlodelling collision risk using vantage point obsen’ations in Smola wind-po\ter plant . Norwegian
Institute for Nature Research NINA Report 639. Trondheim. Nor\va)
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(

on the updated assessment for this research project, as described in May el al. (201 1 ) 13 which details

the collision risk study using radio tagged birds and actual mortality rates for white-tailed eagles at a

wind farm site in Norway. Applying a 98% avoidance rate generates a lower predicted value for

collision related mortality, with a worst-cased scenario (Nordex N 133) of 3.07 collisions predicted

over 30 years, equivalent to 1 bird every c. 9.5 years (weighted and based on realistic operating

conditions). The predicted risk is lowered further when the model is run using the specifications of the

smaller alternative turbine (Enercon E- 126) of 2.79 collisions predicted over 30 years, equivalent to 1

bird every c. 10.5 years (weighted and based on realistic operating conditions).

(

13 May R. Nygard T, Dahl EL, Reitan C), Be\'anger K. (201 1 ). Collision risk iII \tllite-tailed eagles. Nlodel li IIg kernel -based collisiotl risk
tlsitlg satellite telenret rv data in Snlola \titld-po\ver plalrt . Norwegian Institute for Nature Research 20 1 1 : 22. Trondheim. Norwa}

(
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Table 14. Seasonal breakdown for target species night lines recorded within 500 m turbine buffer

Total
flight
secs

Season 1: Non-breeding 2018-19
Target species*

Season 3: Non-breeding 2019-20
Mean No. of birds (range)
No. of flight observations

1.00 (range: na)
1 observation

Flight seconds in height bands
o r

Mean No. of birds (range)
No. of flight observations

Flight seconds in height bands
or

Grey heron 136 75

Whooper swan 7.148

126

3,694

14.00 (range: 5 to 23)
2 observations 7,075

3.00 (range: na)
1 observation 63

Mallard

White-tailed eagle
1 .00 (range: na)
3 observations 247

167

40

Hen harrier 296 1.00 (range: na)
3 observations

39

8p&wMwvk 757 1.00 (range: na)
4 observations

1.25 (range: 1 to 2)
4 observations

56

4

75

Buzzard 8,011 1.1 1 (range: 1 to 2)
9 observations 17 2,128

702

347

1,289

907Golden eagle 4,729

3,811

2) 102

1.00 (range: na)
2 observations

1.00 (range: na)
5 observations 38

476Kestrel 1.00 (range: na)
2 observations

0

5

1.00 (range: na)
1 1 observations

109

10

18

940

143Merlin 1.00 (range: na)
1 observation

1.00 (range: na)
2 observations

Peregrine 31 1.00 (range: na)
1 observation

Red grouse al

6

1 ,339

lo4

1.00 (range: na)
1 observation

11

C

Snipe

Black-headed gull

Lesser black-backed gull 3,002
2.00 (range: na)

1 observation 368 3.00 (range: na)
1 observation

90

Herring gull 20,005

1, 130

7.500

1.00 (range: na)
1 observation

105

great black-backed gull 1 .50 (range: 1 to 2)
2 observations 376

e

Season 2: Breeding 2019 Season 4: Breeding 2020
Target species Mean No. of birds (range)

No. of flight observations

1.00 (range: na)
1 observation

Flight seconds in height bands
or

Mean No. of birds (range)
No. of flight observations

1.00 (range: na)
2 observations

Flight sl conds in height bands
omo

Grey heron 9 27 25

Whooper swan 1 .00 (range: na)
1 observation 10

Mallard 2.50 (range: 2 to 3 )
2 observations

lo6

White-tailed eagle 1 .00 (range: na)
3 observations 117 510 1.00 (range: na)

2 observations 2,780

45

140

Hen harrier 1.00 (range: na)
3 observations

45

45S])arrowhawk 1.00 (range: na)
3 observations

83

1()

171

2,565

1.00 (range: na)
4 observations

187

Buzzard 1.09 (range: 1 to 2)
1 1 observations

587

IOI

1.11 (range: 1 to 2)
10 observations 1,401

Golden eagle
1 .00 (range: na)

1 observation
1.18 (range: 1 to 2)

1 1 observations 2,048

1 ,368

716

833

212Kestrel 1.00 (range: na)
3 observations 359

199

1.2 (range: 1 to 2)
5 observations

Merlin 1.31 (range: 1 to 3)
13 observations

1.00 (range: na)
1 observation

201

13

681 1.07 (range: 1 to 2)
15 observations

147

Peregrine

e

Jlck snipe
1 .00 (range: na)

1 observation

1.33 (range: 1 to 2)
1 observation

6

787

124

Snin9
1.00 (range: na)
2 observations

12 540

Black-headed gull 1.00 (range: na)
1 observation

Lessublack-backed gull 1.00 (range: na)
4 observations

271 2.20 (range: 1 to 4)
5 observations 1 ,673 600

Herring gull
76.00 (range: 2 to 150)

2 observations 19,500 400

UeaHBekJBckd£ul! 1.00 {range: na)
4 observations 642 112

MMIdm T TTI T-w 1 1 1 1 1 1 1 1 observation

+Primary target species are highlight in Bold ( Annex I/ BoCCI red listed), secondary target species indicted by waqline (BoC:C'I amber listed) and BoCCI green listed target species are
displayed in plain text.





(
Appendix 7: Confidential Appendix:
Merlin flight-lines and nesting information
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Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6

Map sho\ring the nesting locations of merlin in 2019 and 2020 .........................................................,
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Merlin flight records recorded during VP watches Oct-201 8 to Aug-2019.....
Merlin night records recorded during VP watches Oct-201 9 to Aug-2020........................................................ 6
Merlin night records recorded during VP watches Oct-201 9 to Aug-2020 – focused on nest site .................... 7
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3

4

Rationale for Confidential Apendix
Ornthological survey for the proposed Development follou'ded SNH (2017)1 guidelines and Section 5: Rec@@
reporting & presentation of data covers the requirement for confIdential annexes to protect sensitive bird species.
SNH(2017) defers to SNH (2015 ): which is a list of sensitive species. b'here the term 'sensitive' refers to:

(

species that are vulnerable to persecution or over-exploitation. To safeguard them §'om deliberate
harm , knob’n locations of- such species should only be made public at an imprecise resolution ,

Breeding merlin are considered a sensitive breeding species on the SNH (20 15) list. and the locations of nest sites
should not be identjHed below the 2x2km resoltion. The main threat of re\ealing nesting location was indentined as egg

collectors and taking of chicks for falonry

However. in an Irish context, the ]ega] situation in terms of freedom of information and potentially sensitive ecological
information is less c]ear. The National Parks & Wildlife Service - NPWS has published a Sensitive Species List3 where
it does not u-ant to make the precise location of endangered species publicly available – merlin do not currently feature
on this list. The Irish Raptor Study Group (IRSG) is currently lobbying Government. and specifically NPWS to consider
a]1 raptor species as highly sensitive and are added to the official Sensitive Species List.

In relation to the pair of merlin nesting at Graft’) . it is considered that making the exact location of nesting sites publicly
available may expose this nest site to unnecessary attention. It is important to note that these nesting locations are very
exposed both in terms of limited nesting cover (short treelines) and can be accessed u'ith ease from the adjacent public
road. The impact assessment conducted for merlin. in terms of assessing distances from nests to turbines and
construction activities was robustly undertaken and is clearly documented in the main text of the Biodiversity Chapter,

Therefore. this appendix only holds information (nest locations). u'hich it is considered necessary to keep confIdential.
Furthermore. it is strongjy recommended that this information is on]y released to interested parties through an official
data request to the NPWS.

(
Buffers sho\\ n around nests are taken from review by Ruddock & Whitfield (2007):

\li \

•

•

•

US forestry guide]ines maintaining a minimum 91 m no-cut buffer around known merlin nest sites
Currie & Elliot ( 1997) proposed a preliminary 200 – 400 m protective buffer around nest sites for forestr)
workers
The higher (400 m ) buffer distance is consistent with the 400 m breeding season buffer recommended by
Becker ( 1984) for Richardson's merlin tF .c . richardson ii\ and human activities (development. logging.
recreation, camping, hiking. or other disturbances), which should not occur within 366 m of active merlin nests
during the breeding season according to Becker & Ball ( 1983 )

https: ’\\ \\ \\ .nature.scot sites default files '20 1 8-06 Guidance'Jo2t)Noteu oZ(J-
n „20RecommendedD ,20birdQ „20sur\ e\ o o20methodsQ ,20to'> o20in l-nunc> o30impact'J o20assessnrento o2t)of’ o20onshoreu Q2

O\\ indfarnrs.pdf
: https: , \\ \\ \\ .nature.scot sites default, tiles 20 1 9-08 S;cns,iii\ co o20Speciesoo20otho20Scotlandoo201lst. xls
3 https: \\ \\ \\ .np\\ s.ie'sitcs default nlcs general np\\ s-scnsiti\ c-species.pdt

(
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APPENDIX 8: AQUATIC ECOLOGY
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Appendix 1. Field data for watercourses intersecting the proposed cable route (CR), areas of proposed road widening (RW), and
draining the new proposed access road through Coilte land (NR).

(

Watercourse intersections with cable route (C)

Site ID River Catchment Grid Ref. X Grid Ref. Y

r s s 395786

Description :
This stream flows under the existing access track to the entrance of the Tievebrack substation via a ca. 600mm plastic pipe culvert that is embedded and potentially

passable to fish. The land use is previously clear-felled plantation conifer in a largely peat based area with no livestock grazing apparent. The channel is unfenced
and upstream of the culvert, the becomes overgrown with rush and bramble but is mainly grade 3 nursery habitat with some areas unclassified. Downstream of the
culvert, habitat is largely grade salmonid 3 Nursery with riffle and run flow habitat characterised by cobble and boulder in an incised channel of moderate gradient
The stream habitat has the potential to support resident brown trout but salmon are unlikely due to the lack of suitably deep pools and potential spawning areas

Fine sediment

cover (%)
0

Dominant fine

sediment type
WIN

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.25-0.6 0.05-0.15 0.25
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Site ID

C2

River Catchment

Stracashel

Grid Ref. X Grid Ref. Y

Un-named stream 184782 395589

Description:
This stream flows under the existing forest access track via a ca. 400mm plastic pipe culvert. Upstream, the channel is incised through a steep forest break mainly
of bog and rushes with a width of ca. 0.3m and a bed of pebble. Downstream of the pipe culvert, the channel is 0.2-O.4m wide, shallow, and cuts through dense

Sitka spruce with 100% shading. The bed of the channel is a mixture of pebble and peat/ pine needles with very low fisheries potential. The stream size, habitat and
location would be expected to support a low diversity invertebrate community with slight impacts due to forestry

( Fine sediment

cover (%)
5-10

Dominant fine

sediment type
I

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.2-0.4 0.05-0.10 0.2

(
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Site ID I River I Catchment 1 Grid Ref. X 1 Grid Ref. Y
C3 Un-named stream Stracashel 184800 395559

(

Description :
This very small drain intersects the forestry track via a ca. 400mm plastic pipe culvert; there is no useable fisheries habitat upstream owing to a very steep gradient,
narrow incised channel (ca. 0.2m wide), that cuts through sphagnum and heather below plantation conifers. Downstream of the track, the gradient is steep and the

channel heavily shaded by plantation conifer. The streambed is largely pebble and peat; overall local fisheries value is very low and no fish would be expected
Ecological quality also would be expected to be low due to the limited upstream available habitat for benthic invertebrate colonists and the heavy shading and poor

substrate quality downstream

Fine sediment

cover (%)

Dominant fine

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

5-10 I 0.05-0.10 0.2
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Site ID River Catchment Grid Ref. X Grid Ref. Y

C4 Un-named stream Stracashel 184881 395545
Description

This very small drain is sourced by two separate small and steep drains upstream of the forest track that flow meet to flow through a ca. 400mm impassable
perched plastic culvert pipe. Downstream of the pipe, the channel is narrow, shallow, and heavily shaded by Sitka spruce with a peat, day and boulder/ cobble
stream bed. The channel is relatively steep and would be classified at best as a mixture of unclassified and grade 3 Nursery habitat in places though this is
undermined by 100% shading so that fisheries potential is very low. Ecological quality also would be expected to be low given the very steep upstream sources and
limited downstream habitat suitability due to extensive shading

Fine sediment

cover (%)

Dominant fine

(

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

10-20 I 0.3-0.Sm 0.05-0.15 0.2
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Site ID 1 River Catchment Grid Ref. X Grid Ref. Y

C5 Un-named stream Stracashel 185080 395525

Description :
This small stream sources from steep bog and rush within a forestry break and passes over a series of small vertical falls above the track before entering a ca
550mm plastic culvert pipe. The pipe outlet is perched and impassable while the channel downstream is initially open and moderately deep as riffles and pool
pockets over boulder before quickly running through thick grass and bog where it seeps within a forest break. The habitat is unsuitable for salmonid fish due to a
lack of nursery or spawning and a bed largely of peat/ rank grass and some small pebbles. The length of open upstream channel would provide for benthic
macroinvertebrate colonists but the poor quality of physical habitat downstream would limit ecological quality which at best would be expected to be Low

Fine sediment

cover (%)

Dominant fine

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

10-20 peat 0.3 0.05-0.25 0.2
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Site ID I River I Catchment Grid Ref. X Grid Ref. Y

C5b Un-named stream Stracashel 185318 395481

Description:
This watercourse sources as a tumbling steep stream upstream of the forestry track that is met by a small seeping drain before flowing through a ca. 650mm plastic
pipe. The steep gradient upstream is unsuitable for salmonid fish. Downstream of the pipe outlet, a good flow over a moderate gradient is defined by a bed of
cobble and pebble and riffles and runs. Overall salmonid quality is at best grade 3 Nursery habitat with the possibility of a small number of resident trout owing to
the shallow gradient downstream of the track. Ecological quality is likely to be at least Moderate due to the available hard substrate and diverse physical habitat
downstream, which is potentially suitable for a variety of sensitive benthic invertebrate species

( Fine sediment

cover (%)

Dominant fine

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

\\It 0.2-0.6 0.08-0.25 0.3
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Site ID 1 River Catchment Grid Ref. X Grid Ref. Y

C6 Un-named stream Stracashel

Description :
This small stream sources from an area of very steep bog/ heather and rush within a forestry break; water depth is 0.05-0.14 with god flow over boulder and cobble
but owing to the gradient salmonid habitat quality is barely grade 3 Nursery. The stream flows through a ca. 500mm plastic culvert pipe and although the gradient
is less severe, the outlet feeds a small pool before flowing through an incised area of heavily overgrown channel within blanket bog. The bed is a mixture of peat
and pebble but there is a lack of suitable nursery and spawning habitat so that fisheries potential is very low. Ecological quality is likely to be low to moderate
owing to a reasonable flow, moderate gradient, and extensive channel length upstream of the track, which could provide for invertebrate colonisation

185512 395468

Fine sediment

Lover (%)

Dominant fine

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

WIN 0.2-0.65 0.05-0.3 0.2-0.3
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Site ID

C7

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stracashel 185749 395487

(

Description :
Upstream of the track, several seepages merge with a more definite channel within very steep plantation forestry and bog; just upstream of the track, there is a
vertical drop of ca. 1.6m. Downstream of the track, the channel disappears into a bog and previously clear-felled area. The channel downstream is not suitable for
salmonid fish while the lack of an open free-flowing hard bed would limit ecological diversity,
Nearby (ca. 4C)m), another channel associated with drainage that runs parallel and upstream of the forest track crosses at 185698 395500; this flows through a ca

500mm plastic pipe and initially opens downstream to a deep pool that then seeps through bog where clear-felling has occurred. Habitat is largely unclassified and
not suitable for salmonid fish

Fine sediment

cover (%)
25

Dominant fine

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

peat 0.2-0.35 0.02-0.1
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Site ID I River I Catchment F Grid Ref. X 1 Grid Ref. Y

C8 Un-named stream Stracashel 185512 395468

(

Description:
This small drain sources upstream of the forest track as small trickles and seepages that drain very steep ground of mature plantation conifer. There is no defined
channel and the flow runs under the track via a ca. 400mm plastic pipe. Downstream of the track, the flow is through a wide vegetation area of grass that

resembles a swale before narrowing and flowing through a previously clear-felled area of bog. The bed is a mixture of fine sediment and small pebbles though
there is no discernible habitat that would be suitable for juvenile salmonid fish. Ecological quality would be expected to be low owing to the limited upstream
habitat availability and poor physical quality of the channel downstream

Fine sediment

cover (%)

Dominant fine

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

15 W 0.2-1.3 0.05-0.3 0.2
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Site ID I River I Catchment I Grid Ref. X 1 Grid Ref. Y

C9 Un-named stream Stracashel 186729 396070

Description:
This small field drain sources upstream of the road as an incised channel through a very steep and rocky area of rough sheep grazing; the channel is narrow and of
very poor salmonid habitat quality. Downstream of the road, the channel is ca. 0.2-0.5m wide and shallow with no meander. Extensive sheep grazing occurs on
either bank with no fencing out of stock; the channel bed comprises a mixture of rank grass, some weed, pebbles and silt. Overall salmonid habitat quality is very
poor and trout are unlikely to be present. Similarly, ecological quality would be expected to be low given the lack of channel and flow diversity, and substrate
complexity ,

Fine sediment

cover (%)

Dominant fine

(

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

10 0.2-0.5 0.04-0.1 0.1-0.2
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Site ID

CIO

River

Un-named stream

Catchment

Stracashel

Grid Ref. X

187000

Grid Ref. Y

396127

( Description
This watercourse was identified for potential walkover survey from the 1:50,000 OSI map series immediately downstream of the road.
area was wet and marsh-like with no channel apparent

However, on site visit, the

Fine sediment

cover (%)

N/A

Dominant fine

sediment type
N/A

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

Site ID

C11

River

Un-named stream

Catchment

Stracashel

Grid Ref. X

187088

Grid Ref. Y

396150

Description:
Small side channel, barely flowing, that runs along the road into C12 – see below

(

Fine sediment

cover (%)
N/A

Dominant fine

sediment type
N/A

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

Site ID

C12

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stracashel 187133 396162

Description
This watercourse drains an area of steep gradient upstream of the road where sheep grazing is heavy; the channel is unprotected, very shallow, with a bed of weed
and pebble and is too shallow to support trout (note this observation is despite considerable rainfaIE the night prior to the walkover survey). Downstream of the
road, the channel emerges from stone open bed culvert and runs parallel to the road for ca. 35m before a 90-degree bend into a field heavily grazed by sheep. The
channel here is of low gradient, straightened, narrow and slow flowing with a few small pools and a bed largely of sand, fines and some cobble. The depth of some
of the pool areas have the potential to support a few resident trout although use of the channel upstream is highly unlikely given the poor habitat. Ecology quality
is likely to be low,

Fine sediment

cover (%)
25

Dominant fine

sediment type
Silt & sand

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.42 0.11
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Site ID

C13

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stracashel 187399 396225

(

Description :
Upstream of the road, the watercourses flows as a road-side drain with a bed of fines, sand and pebble; fisheries value is very low. Downstream of the road, the
channel is narrow and shallow with a bed of fines, pebbles and sand and rank grass. The stream flows through a low gradient area of rough sheep grazing pasture
The presence of a few resident trout is possible given the moderate depths in some locations. Ecological quality would however be low.

Fine sediment

cover (%)
12

Dominant fine

sediment type
Sand

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.4 0.0.5-0.16 0.15
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Site ID

C14

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stracashe 187640 396264

(
Description :

Upstream of the road, the watercourse sources from a wet woodland and bog area where a well-defined channel is lacking. Downstream of the road, the channel
runs parallel to the road for ca. 15m before turning 90 degrees. The channel flow improves although habitat is largely run with a bed of fines, sand, peat and some

boulder. The depth permits some small glides in which a few trout may occur. Overall ecological quality is expected to be low due to a lack of available colonists
from upstream, and the sluggish nature and low substrate complexity of the channel downstream would however be low,

Fine sediment

cover (%)
20

Dominant fine

sediment type
Sand & silt

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)
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Site ID

C15

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stracashe 187831 396323

(

Description :
Upstream of the road, the watercourses flows between a farm lane and a sheep pasture field and is fenced on both banks. Although somewhat straightened and
shallow, the substrate is moderately complex and comprises cobble and gravel in riffles consistent with grade 3 nursery and spawning habitat; the landowner
mentioned his observations of small fish in the past that are most likely to be resident juvenile trout though upstream passage is not possible given the 3 perched
pipe culverts that occur beneath the road downstream. Downstream of the pipes, the channel is mainly grade 3 nursery with spawning pockets, particularly just
above the confluence with the main Stracashel River, which is 40-50m downstream of the road. This proximity, and the presence of juvenile salmon at Excellent
abundance in a nearby IFI monitoring site on the main channel Stracashel (see Figure 4), suggests the possibility that salmon may spawn in the lower stream

Fine sediment

cover (%)
8

Dominant fine

sediment type
sand

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

1.45 0.05-0.3 0.25

iP

(

/ e A L / 1 A11 1 R e 1 1H ; B 1 B 181 / / 1c) r1 o ?11:1Bli!! el,\' to ! perched and impassable pipe

q

k<.i
bbBB: I !:ii(

L,e, aHHBEEr. * 1-14pnelllplIE ,', ,.'', - -- . l„ds. BElIEl abt -





Site ID

C16

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stracashe 188274 396572

(

Description:
Upstream of the road, the has some good nursery habitat that’s is a mixture of Grade 2 and 3 with some grade 3 spawning gravel pockets suitable for trout.
Downstream of the road, the channel emerges from a concrete pipe that is perched then falling into a 0.4-0.5m deep pool. with good flow over boulder and cobbles;

further ca. 70m upstream, the channel cuts through a steep ravine and over a significant impassable vertical falls. The stream flows under the road through a
:oncrete perched pipe that is potentially passable; habitat downstream is a mixture of cobbie and gravel in riffle/ runs consistent with Grade 3 Nursery and spawning
lockets. Trout potential very high with the possibility of salmon spawning given proximity of Stracashel downstream

Fine sediment

cover (%)
0

Dominant fine

sediment type

\\IN

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.9 0.01-0.35
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Site ID

C17

River Catchment

Stracashel

Grid Ref. X Grid Ref. Y

Un-named stream 188369 396533

(

Description:
Upstream of the road, the watercourse flows through moderately steep rough grazing pasture although the channel has good flow over cobbles and pebbles with
no fine sediment cover. The stream passes under the road via a very low pipe and emerges in moderate quality nursery habitat over cobbles and pebbles with
some pockets of spawning gravels; trout highly likely although salmon unlikely given lack of suitable holding pools.

Fine sediment

cover (%)
0

Dominant fine

sediment type
WIN

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.55 0.25
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Site ID I River I Catchment I Grid Ref. X 1 Grid Ref. Y
C18 An_Beangan Bui Stracashel 188779 396431

Description :
This designated waterbody has excellent salmonid habitat quality and is a mixture of grade 2 and 3 nursery and grade 2 and 3 spawning gravels in fast flowing
riffles and runs interspersed with pool pockets. The bed is a mixture of boulder, cobble and well sorted gravels with no fine sediment cover. While the overall
habitat has a high potential to support trout spawning and recruitment, there is a possibility that salmon also would utilise the stream given adequate pool depths
in places, and proximity to the main Stracashel River. Ecological quality is expected to be high given the high flow, and complex substrate and moderate gradient.
The bridge has a natural bed and so potential fish passage would be un-obstructed

Fine sediment

cover (%)

Dominant fine

(

sediment type
Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

\\IN 0.13
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Site ID

C19

River

Un-named

Catchment

Stracashel

Grid Ref. X

190030

Grid Ref. Y

396513

(

Description:
This watercourse was present as a straight drain-like channel through rough sheep grazing with little flow and high emergent rank grass within the channel. The
bed is a mixture of grass, pebble and sand and has very low fisheries value given the very shallow depth, lack of suitable substrate, and limited flow. Upstream, the
channel becomes very steep and runs through wet woodland and rough grazing.

Fine sediment

cover (%)
10

Dominant fine
sediment type

sand

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.5 0.04 0.05-0.1

(
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Watercourse intersections at areas of proposed road widening (RW)

Site ID I River I Catchment Grid Ref. X Grid Ref. Y

Stranagoppoge

Description:
Upstream of the road, 2 small drains meet after running parallel to the road east and west – both were very shallow and narrow (ca. 0,25m wide) though with a

clean pebble bed. The drains pass under the road and drain as single narrow channel through a plantation forest break in boggy ground. The channel downstream
is drain-like, shallow (0.Im), narrow (ca. 0.2-0.3m), incised with a shingle/ pebble bed. Overall, fisheries potential is very low with trout unlikely to be present,

RWI Un-named stream 191842 397995

Fine sediment

cover (%)

Dominant fine

sediment type Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

(

0.25-0.6 0.05-0.15 0.25

a

yI/ nf - =- ,~ clr in running above and paralle to the rood 'w downstream throuaF forest break

(





Site ID I River I Catchment Grid Ref. X Grid Ref. Y

RW2 Min An Arbhair Stranagoppoge 192900 399171

(
Description

Small stream running across main road and then parallel to road that crosses main Stranagoppoge and runs for 60m downstream before meeting the main river,
Immediately upstream of the main road, the stream is joined by two good flowing streams both with grade 3 nursery and with potential to support trout (ca. 0.4
0.5m wide) and up to 0.Im deep. Downstream, the channel is from 0.5-1.4m wide adjacent to the proposed road widening area with a series of runs and small
pools through cascade/ falls ca. 25m downstream of the main road that would be impassable to trout. Further downstream of this, the channel narrows to 0.3
0.6m wide with good flow and depth and a bed of cobble/ pebble and riffle/ runs consistent with grade 3 nursey and spawning pockets. This small stream would
not support salmon but the immediate Stranagoppoge downstream does
Fine sediment

cover (%)

Dominant fine

sediment type Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

\\IN 0.95 0.08 0.3
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tributary running parol,?I to road \view from just upstream of confluence with Stranagoppoge to fast flowing
rijjle/ run adjacent to area of proposed road widening

Site ID

RW3

River Catchment Grid Ref. X Grid Ref. Y

Un-named str6am Stranagoppoge 193417 399280

Description :
Stream intercepts flow upstream of forest road/ minor road from forest cut and a channel running parallel to the road; both are very steep and overgrown with

very low fisheries value. Downstream, the channel passes under the road via a large impassable plastic pipe over bedrock and boulder/ cobble before entering an
area of impenetrable, dense, 100% shaded plantation woodland. Satmonid potential is very poor due to gradient, heavy shade and stream size,

Fine sediment

cover (%)
0

Dominant fine

sediment type

WIN(

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)
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Site ID

RW4

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stranagoppoge 193534 399407

Description
Very small drain that flows from upstream of the track through a very steep forest break with rank grass, scrub and rushes where the channel depth is very shallow
Downstream, the channel is steep initially running over a small fall before becoming very narrow (ca. 0.25-0.3m) and shallow (0.02-0.04m). The bed is a mixture of

peat and pebble and overall fisheries value is very low; would not be expected to support trout

Fine sediment

cover (%)
0

Dominant fine

sediment type

\\I N

Mean width (m) Mean water depth (m) Mean flow velocity (ms'1)

0.3 0.02-0.12 0.25

(

'ew upstream to drain cutting through rough clear-felled plantation

F111? 1
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Site ID

RW5

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stranagoppoge 193591 399532

Description :
Very steep upstream of track running through a cut in bog and plantation forestry. Downstream, it flows through a large plastic pipe that is impassable due to

perching though habitat upstream us unusable. Downstream, the channel runs through bog and forestry though the bed is hard with a mixture of boulder, cobble
and shingle; due to its shallow depth (ca. 0.03-0.Im) there is low potential to support trout in barely grade 3 nursery.

Fine sediment

cover (%)
0

Dominant fine

sediment type

KIN(

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.2-0.35 0.03-0.1 0.25
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Site ID

RW6

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream r 193724 399700

Description :
Upstream of the track, the ground is very steep and drains forestry and heath/ bog where the bed is partly peat and rock with a very shallow depth that is

indicative of very low fisheries value. The stream flows through a pipe and emerges as a very shallow drain over rock before cutting through a forest break that is
very steep with a bed largely of fine pebbles, vegetation, peat and some cobbles. Overall, salmonid fisheries potential is very low

Fine sediment

cover (%)
5

Dominant fine

sediment type
Peat

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.2-0.35 0.04-0.1 0.2
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I L. =' :’eon L ' ' ' .-. ' ': Te:L’'/, ;L ,-'grown a'ea o/bog alll1 ’w upstream to pipe outflow at track showing initial boulder rock before

utting through peat with a fine pebble base

Site ID

RW7

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stranagoppoge 194155 399958

Description
Small drain-like stream that is very shallow (ca. 0.03m deep), narrow (0.4-0.55m) and upstream drains a patch of alder wet woodland at the edge of plantation

forestry in very steep ground. The stream emerges from a culvert pipe into an area of rank vegetation, rushes and plantation forestry where it is very shallow (ca

and incised with a bed of fines, peat and small pebbles. Fisheries potential is very low owing to the lack of open channel, the incised nature and shallow depth

(

Fine sediment

cover (%)
10

Dominant fine

sediment type
a

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.2-0.3 0.04-0.08 0.1

(

\view upstream of steep ground where channel drains alder and
9lantation forestry in boa/ r

[view downstream to very overgrown channel that flows tF
boa and plantation forestry

rushes





Watercourse intersections at areas of the proposed new access road through Coilte land (NR):-

All of the below watercourses were surveyed at ca. 150-200m downstream of the route of the proposed new access road as there
was good access along the existing forestry track/ minor road. The option to survey at this distance downstream offers a better
opportunity to determine downstream sensitivity of each watercourse because the proposed road is at course for all of these
watercourses; surveying further downstream allows an assessment of sections where the channel would be better developed in
terms of flow, width and potential suitability for fisheries as the gradient was very steep and all were drc in-like channels/ cuts.

(

Site ID I River Catchment Grid Ref. X Grid Ref. Y

NRI Un-named stream Stranagoppoge 195147 400317

Description :
Upstream of the road the drain is very steep over rough sheep grazing; downstream the channel had a bed largely of grass, peat/ silt and fines. Downstream of the
track the depth was very shallow despite previous overnight rain although the width increased. The immediate area is heavy sheep grazing with the channel open
and somewhat poached. Further downstream this drain runs through heavy bog before meeting large tributaries that drain to the Stranagoppoge main channel/

Local sensitivity for fisheries is very low and fish are not expected.

Fine sediment

cover (%)
15

Dominant fine

sediment type

We

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.25-0.3 0.03-0.05 0.25
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\new road is proposed in the background

the distant forestry where the\View downstream to narrow shallow channel open to grazing and poached
\with grass in the channel. The bog can be seen in the distance,

Site ID I River Catchment Grid Ref. X Grid Ref. Y

NR2 Un-named stream Stranagoppoge 195057 400322

Description :
This drain is part of the same series of drains as NRI that flow through steep sheep grazing ground and eventually through moderate gradient bog to the

Starnagoppoge River. It also is sourced upstream of the track as a cut in wet rank grass grazed by sheep; the channel upstream has no hard substrate and is mainIY
fines, peat and grass with no fisheries value. Downstream, the channel also is dominated by grass within the bed with moderate levels of peat, silt and algae

indicative of enrichment. While the depth increase slightly, it remains very shallow

(

Fine sediment

cover (%)
20

Dominant fine

sediment type
I

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.25-0.45 0.04-0.1 0.2
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Site ID

NR3

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stranagoppoge 195003 400314

Description :
This drain is sourced also from steep terrain below the forestry; below the track its flow is augmented by a field drainage pipe. It is highly silted with little instream

substrate complexity due to a dominance of rank grass within the channel and sheep poaching of the low banks. Fisheries value is very low due to the shallow
depth, lack of complex substrate, siltation, and high gradient,

Fine sediment

cover (%)
30

Dominant fine

sediment type

MI

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

0.25-0.55 0.04-0.18 0.2

a

(

View upstream over very steep terrain where the channe.
rough sheep grazing

cuts through \View downstream to poor quality steep vegetated channel witt
bheep grazing and bank erosion leading to in-channel siltation

extensIve

Site ID

NR4

River Catchment Grid Ref. X Grid Ref. Y

Un-named stream Stranagoppoge 194929 400308

Description:
This drain is sourced from a steep cut upstream where there is significant erosion and slippage though rough grazing and rushes; the channel is poorly defined and
flow occurs as seepage. Downstream, the channel is very narrow, steep and has little water depth. Sheep graze extensively and have caused significant poaching of

the low banks leading to in-channel siltation. Stream bed complexity is poor and dominated by silt and vegetation. Overall fisheries significance is very low,

Fine sediment

cover (%)
35

Dominant fine

sediment type

We

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)

(

0.2 0.05 0.2

-' 4, - .'I

\View upstream over very steep terrain where the ill-defined channel
beeps from rough sheep pasture and rushes

\View downstream to very poor quality, arrow, shallow and steep channe
\with extensive sheep grazing and in-channel siltation

(





Site ID I River I Catchment 1 Grid Ref. X 1 Grid Ref. Y
NR5 Un-named stream Stranagoppoge 194839 400286

(

Description:
This small stream drains a steep area of plantation forestry and rough sheep grazing pasture. The channel downstream is steep and incised through rushes and bog
adjacent to plantation forestry. It is fenced from the adjacent sheep grazing with a hard bottomed bed of cobbles, pebbles and fines though the channel is largely

shaded by the overhanging rushes and rank grass. Flow is moderate while depth is shallow (0.05-0.12m). Of the streams that would receive drainage from the road
access works (NRl-5), this stream is of slightly better quality altough remains of fair fisheries potential; a few resident trout may occur further downstream

Fine sediment

cover (%)
0

Dominant fine

sediment type
WIN

Mean width (m) Mean water depth (m) Mean flow velocity (ms-1)
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APPENDIX 1.

Field data for watercourses

intersecting the proposed cable route
(CR), areas of proposed road widening
(RW), and draining the new proposed

access road through Coilte land (NR).
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1 OVERVIEW (

This technical appendix provides detailed survey results. including tabulated results, maps and charts,

as well as reports from roost suitability surveys, roost inspections, bat activity surveys and seasonal

static bat detector surveys. Outputs in charts and maps use abbreviations and colour codes listed in

Table 1 to display the data.

Figure 17 to Figure 22 illustrate proposed mitigation measures involving the creation of bat buffer

zone around proposed turbines.

Table 1. List of abbreviations and colour codes used to display species data on charts and maps

Abbreviation 1 Common name I Latin

NYLE

PIPY

Leisler’s bat N\’ctalus leisterr

(

Soprano pipistrelle Pipistrellus p\gntaeus

PIPI Common pipistrelle Pipistrellus pipistrelius

PINA lathusius’ pipistrelle Pipistrellus nathusii

M),otis species, including:
Daubenton’s bat
Whiskered bat
Natterer’s bat

M\,otis species including:
M . daubentonii

M . mvstacinus

M . nattereri

D

MYSP

PLAUR Brown long-eared bat leeoIlls cturitus

(



2 DESK BASED STUDY

To assess survey requirements for bats at the Application Site and to provide an initial indication of

habitat suitability, aerial imagery and old 6-inch maps covering the proposed wind farm site were

examined for habitat features potentially utilised by foraging and roosting bats. Bat suitability indices

displayed online at NBDC Biodiversity Maps within 5x5 km squares were also examined. The area of

interest – Graffy WF, Co. Donegal straddles two 5x5 km squares. Based on Lundy er al .. (2011)1, the

overall suitability for the squares encompassing the proposed wind farm have been scored as holding

habitats of low suitability for all species bats. For individual species. habitat suitability was ranked

low for all species. with the exception of soprano pipistrelles and for this species habitat suitability

scored moderate-low.

A data request was submitted to Bat Conservation Ireland (BCI) for known roost records and other bat

data for the two 10-km squares covering the site [G89 and G99]. The data received is displayed in

Table 2. which indicates that six species occur within the vicinity of the Application Site, including:

•

•

•

•

•

•

Common pipistrelle

Soprano pipistre11e

Leisler's bat

Brown long-eared bat

Daubenton's bat

Natterer's bat

Pipistrellus pipistretlus

Pipistrellus p}’gmaeus

N\’ctalus teislerr

Plecotus auritus

Mxotis daubenTolrii

M\’otis mattered

The only Natura 2000 sites designated for bats in Ireland are for lesser horseshoe bats tRhinolophus

hi pposidel'os) . The area of interest in Co. Donegal is outside the range for this species and with the

closest Special Areas of Conservation (SACs) being in Co. Mayo there are designate sites no within

the 15 km Zone of Influence of the proposed wind farm at Graffy.

As precaution. none of the roost locations provided by BCI are published to protect these sites for any

unnecessary attention. A review of the roost records received found that none were located within the

Application Site and all were well beyond the Zone of Influence (266 m) of the proposed turbine

locations

Lundy. M.G.. Aughney. T.. Montgomery. W.I.. & Roche. N.. (2011 ) Landscape consen’ation for Irish bats & species specific roosting
characteristics. Bat Conservation Ireland



Table 2. Results ofBCI roost data and other records within 10km of the ADDlication Site

BCI roost data within 10km of the proposed Graffy Application Site
Roost Data - Transect Surveys
a r

N\ctalus teisleri . Pipistrellus pipistrellus (45kHz). Pipistrellus
PipistreIlus spp. (45kHz/55kHz), Unidentified bat

(

G89 ( 1 ) 2006- c. 8.Okm
p\'gmaeus

NTctalus ieisleri. Pipistrellus pipistrellus (45kHz). Pipistrellus
p\gntaeus . Pipislrellus spp. (45kHz/55kHz), Plecotus auritus

NTctalus leisleri, Pipistrellus pipistrellus (4SkH:), Pipistrellus

p}’gmaeus, Pipistretlus spp. (45kH:/51\kH:), Plecotus auritus
Unidentified bat

G89 (2) 2006- c. 4.51im

G89 (3) 2006- c. 1.8km

Nvctatus teisleri. Pipistretlus pipistrellus (45kHz), Pipistrellus
p\'gmaeus

Pipistrellus pipistrellus (45kHz). Pipistrellus spp.
(45kHz/55kHz)

Nyctalus leisleri , Pipistrellus pipistrellus (45kHz). Pipistrellus
p\gmaerls , Pipistl-ellus spp. (45kHz/55kHz )

Pipistrellus pipistreltus (45kHz), Pipistreltus spp.
(45kHz/55kHz)

National Biological Data Centre of Ireland
a r

/ S; : :JL= = :: : : : q / DJ:: :Iz / hs a 1 f / + / / z ( s

Ad-hoc Observations

a

G89 (4) 2006- c. 4.7km

G89 (5) 2004-2004 c. 6.2km

G89 (5) 2006- c. 8.9km

(

G89 (6) 2004-2004 c. 10.3km

Species Date

BATLAS 2010 c. 0.71cm 1 Pipislrellus pyglnaeus 15/09/09

BATLAS 2010 c. 5.f)km NTctalus teisleri , Pipistrellus pvgmaeus 17/09/09

BATLAS 2010 c. 4.Okm

c. 9.Okrn

Pipistretlus pvgmaeus 24/09/09
(

BATLAS 2010 M)’otis daubentonii. PipisTrellus pipistrelius (45kHz) 24/09/09

Mvotis daubentonii. M\'otis spp., Nvctatus leisleri .
Pipistretlus pipistrellus (45kHz), Pipistrellus
pvgnlaeus . Pipislt'ellus spp . (45kHz/55kHz)

BATLAS 2010 c. 7.51cm 15/09/09

BATLAS 2010 c. 6.C)km Myotis daubentonii: Pipistrellus pxgmaeus 17/09/09

24/09/09BATLAS 2010 c. 4.3km A6’oris spp. i Pipislrellus pip istrellus (45kHz);
Plecotus auritus

BATLAS 2010 c. 6.3km

c. 1.4km

M)’otis spp.: Pipistreilus pvgmaeus 25/09/09

EIS Surveys M)’otis nattereri, PipisTrel{us pipistrellus (45kHz) 06/09/ 1 0

(



3 BAT ACTIVITY SURVEYS

3.1 Roost survey reports

3.1.1 Roost suitability and inspection surveys

Figure 2 shows the location of potential roost features (PRF) identified in the vicinity of the

Application Site and Table 5 provides the results of preliminary roost assessment surveys. In

summary there were 18 buildings and two trees were assessed for roost potential. including four along

the proposed grid connection route. Five of the buildings were assessed as having moderate or

moderate to high roost potential. Of these only three buildings and a tree were considered to be within

the 266 m Zone of Influence (ZoI) of the proposed turbines – Structure 1. 6 and 14.

Structure 1 was assessed as having moderate-high potential as a maternity/summer roost, however

altitude. a south facing aspect and a thinly uninsulated tin roof lowered potential suitability as a

hibernation roost. This structure is within c. 95 m of T4 and is directly adjacent to the Application

Site. A building inspection was conducted in Feb-2021 to investigate usage as a hibernation roost

survey; and while no roosts were identified several features within the structure could not be

monitored effectively – see notes. Ongoing monitoring (building inspections and emergence/ re-entry

surveys) will be required to monitor this potential roost pre-construction given the proximity to T4

and proposed construction works.

But roost inspection notes Date-. 1 1-Feb-2021 1 1 :00-13:30 Feuture'. Structure 1

Surveyor(sy. R6isin NigFhloinn (NPWS licence holder). Oisin O Sullivan

• Feature type - Abandoned traditional cottage
• Age - Building last occupied approx. 1987

• Wall construction - Solid

Stone/brick - lime mortar

Cladding - wood/MDF inside

Corrugated iron

Lined with boards & vegetation - probably original thatching
material

Multiple. including open/broken windows. through door. between

roof & wall, cervices in outer masonry
Height: 1 to 5m

Aspect: south facing
No hibernation roost confirmed

Potential for summer roost behind roof cladding
Potential for hibernation roost in lime mortar walls

Emergence survey ( Sep-2020): 3 individuals thought to be Myotis
SP

Dropping found: 4 pellets, under hole in wall/door frame – probablylb

from autumn

•

•

Roof covering

• Position of bat access point(s)

Bat roosting site(s)

• Species

Droppings



• Roost category - Confirmed transitional roost, possible hibernacula - unconfirmed
(could not inspect all parts building)

Notes: Structure 1 – buildinH inspection 1 1-Feb-2021
There were several crevice features in the outer brick and mortar wall from 1 - 5m above ground. These
were examined with the use of an endoscope and a thermal imaging camera. Crevices facing NW on the
house were noted to be filled with frost and considered unlikely to have hibernating bats. An examination
with the endoscope and thermal imaging camera confirmed this. No bats were found in the outer walls.
Crevices in the wooden cladding inside the building were also examined. No bats were found in the
interior wooden cladding. Four bat droppings were found below a hole in a wall/doorframe; however.
these droppings were not recent and were likely residual from the autumn season.

Though no bats were found the features accessed. this building could still potentially sustain a low number
ofhibernating bats in some of the crevices that could not be examined. It also is likely to hold a larger
seasonal population as a transitional roost

(

Structure 6 was the most intact building surveyed and was consider to have the most potential to act

as a hibernation roost. with access into an attic space noted. Bat droppings were observed above the

main door of the cottage with small gaps in the eaves/soffit above noted as showing signs of activity

in and out of the attic. Further droppings were noted above the entrance to the outhouse. with possible

entrance holes noted under the corrugated iron roof. An old sycamore tree adjacent to cottage was

assessed as having low to moderate potential. with several large openings in the trunk and evidence of

rot. The location of this cottage and tree right at the edge of the 266 m Zol (c. 255 m from T7) and

c. 45 m from the grid connection route means these potential roosts do not require further building

inspections or emergence/ re-entry surveys other than ones already conducted.

Structure 74 was assessed as having moderate potential as a maternity/summer roost; however, was

considered to offer lower potential as a hibernation roost. This cottage was considered to be

sufficiently removed from proposed turbine locations (c. 235 m from T8) and c. 20 m from the grid

connection route. Even though Structure 14 falls within 30 m potential Zol of the grid connection

route, considering the limited scale, constrained nature and distance from the proposed cabling works,

a 15 m ZoI would be more appropriate. Therefore, no further building inspections were considered

necessary.

(

(

3.1.2 Emergence surveys: 23-Jul-2019

On 23-Jul-2019 surveyors undertook simultaneous emergence surveys at Structure 1 (c. 95 m from

T4) and Structure 14 (c. 235 m from T8) for approximately one hour after sunset. No bats were

observed emerging from either structure.

A single (possibly two) common pipistrelle was detected adjacent to Structure 1 and moved through

the area at 22:35, foraging briefly before moving on and possibly the same animal returned again at

22:39

At Structure 14. a relatively early pass of a Leisler’s bat was recorded at 22:03 and was noted as a

relatively high/ distant pass (faint). probably of a commuting bat. After 22:26 a small number of

(



common pipistrelles ( 1 to 2, possibly 3 bats) were recorded adjacent to the cottage. These bats were

appeared to have moved into the area and were observed foraging around the trees between Structure

14 and Structure 12. Towards the end of the emergence survey soprano pipistre lle (6 passes) and

Mvotis species (1 pass) were recorded.

3.1.3 Emergence surveys: 07-Aug-2019

On 07-Aug-2019, two surveyors covered possible exit points identified during external building

inspections at Structure 6 (c. 220m from T7) for up to one hour after sunset. Although there was

evidence of bat droppings recorded during building inspections, no bats were observed emerging from

the structure. Both common and soprano pipistrelles (11 passes), brown long eared bat ( 1 pass) and

Mvotis sp. (1 pass) were detected and observed foraging around the area.

3.1.4 Emergence surveys: 15-Sep-2020

On 15-Sep-2020 surveyors undertook simultaneous emergence surveys at Structure 1 (c. 95 m from

T4) and Structure 6 (c. 220 m from T7) for a duration of Ih lz4mins after sunset. No bats were

observed emerging from Structure 6, There were three relatively large bats with pale undersides

observed leaving via the front door of Structure 1 at 20:09. 20:12 and 20: 15. No calls were emitted as

the bats departed the roost and given the failing light combined with observation distance positive

identification was not possible. The silent behaviour. size. pale colouration and flight pattern were

suggestive of brown long-eared bats.; however. given the pre-dusk emergence time (dusk approx.

20:30). they could equally have been a species of Mvoris bat. Later during the emergence survey

Mvolis species bat were recorded from around the roost (7 passes recorded between 20:28 and 20:42).

Based on the current evidence. Structure 1 was judged most likely to be a transitional roost occupied

by Myotis species, possibly males. as these are known to roost in small numbers together.

While no bats were recorded emerging from Structure 6. single common pipistrelle (2 passes),

soprano pipistrelle (2 passes) and Myotis species (4 passes) were recorded passing through the survey

area

3.1.5 Emergence survey: 17-May-2021

On 17-May-2021 an emergence survey was conducted at Structure 1. As observed for the previous

autumn surveys. emerging bats were silent and no echolocation calls were detected. Flight behaviour

was suggestive at Mvotis species. A maximum of two bats were recorded leaving the roost, however

the first bat re-entered the roost and may have been counted twice leaving. Given the date and small

numbers this was judged to be a spring transitional roost supporting c. 2 bats, probably Mvotis

specIes.



3.2 Transect and point count reports
(

3.2.1 Visit 1– Summer: 23-Jul-2019

Following on from emergence surveys conducted at Structure 1 and Structure 14. surveyors undertook

walked transects. In the northern eastern part of the site a total of 30 bat passes were recorded during

131 minutes of survey time. equating to 13.7 bat passes/ hour (bp/h). Three species of bat were

recorded, with Leisler’s bat ( 17 passes) and common pipistrelle ( 12 passes) being the most active

across the area covered and only a single soprano pipistrelle was recorded. For records were bats were

observed only 1 to 2 bats were noted. As shown in Figure 3. activity was typically associated with the

edge of coniferous forestry plantation and forestry rides, with the bats recorded in apparently more

open areas utilising scrub/ bushes associated with streams and shelter belts adjacent to farm

outbuildings.

(

3.2.2 Visit 2 – Summer: 07-Aug-2019

Following on from an emergence survey conducted at Structure 6 surveyors undertook a walked

transect. No bats were recorded during the transect. Winds were light and temperatures mild during

the transect. however periodic light drizzle may have dampened bat activity higher up the slope. in

favour of more shelter valleys .

3.2.3 Visit 3 – Autumn: 15-Sep-2020

Following on from emergence surveys at Structure 1 and Structure 6, surveyors undertook a short

walked transect (T4 to the burnt house), a point count (at the burnt house) and a driven transect

covering the grid connection route.

As shown in Figure 5, during the short walked transect from T4 to the burnt house. only a single

common pipistrelle (2 passes) was recorded at 21 :08.

The point count at the burnt house lasted for 60 mins and the following species were recorded:

common pipistrelle (64 passes), soprano pipistrelle (26 passes). Leisler’s bat (7 passes). Mvt)tis

species (7 passes). This location was selected for conducting an extended point count as it represents

an optimal foraging location for bats near potential roosts and would be likely to capture all the

species utilising the area. A total of 104 bat passes were recorded over an hour and the area was

heavily utilised by foraging bats with some social calls (male mating) also detected. However. overall

numbers appeared to remain low and while usage was intense over the hour. it was thought the same

passes were largely generated by the same individuals. Observations were almost exclusively of

single bats and only very occasional were two bats observed together.

(

(



The driven transect of the grid connection route start after the point count. As shown in Figure 6.

there were three species of bats distributed along the transect, with records dominated by common

pipistrelle ( 15 passes) and soprano pipistrelle (13 passes) and only a single Leisler’s bat ( I pass).



4 STATIC MONITORING REPORTS
(

The map in Figure 7 shows the deployment locations for each season – spring, summer and autumn

and Table 6 provides a summary of the data recorded for each deployment period. Figure 10, Figure

13 and Figure 16 are maps illustrating the relative density of bat activity (bat passes/ hour - bp/h) at

each deployment location across the site, for each seasonal deployment – spring. summer and autumn.

respectively.

Analysis of the data recorded during static detector surveys use bat passes per hour (bp/h) to assess

levels of bat activity during surveys. This is effectively bat contacts per hour and is worked out on the

basis of the time that the static bat detectors operated during the deployment period (set to record from

half an hour before sunset to half an hour after sunrise). Bat activity within sites is considered to be a

useful proxy for assessing the potential collision risk posed by new wind farm sites.

In order to provide a context of significant levels of activity for the recorded data. the data has been

presented taking account of a Polish study by Kepel er a/. (2011 )2. The study sought to attribute

significance levels to bat activity recorded during wind farm surveys. Table 3 shows the levels

attributed to low, medium and high activity in the Polish study. For the purpose of wind farms in

Ireland, the activity levels of the Polish study have been adapted into bands representing low.

medium. and high levels of bat activity. These are illustrated in Table 4.

SNH er al. (2019) recommend using a standard reference system for analysis allowing comparison

(Ecobat). However, Ecobat uses a reference system based on British bat populations. It is unclear how

this currently relates to Ireland, and so we have deferred to using Kepel er al. (201 1 ). until a clear

comparative database including Irish bat populations is available.

(

Table 3. Bat activity levels associated with bat passes per hour (bp/h) - Kepel er a/. (201 1 )
(

Image sourced from A Review of the Impacts of Wind Ener©' Developments on Biodiversity‘

Bat activity
Low
MedIum

HIgh

Nyctalu s species
2.5
4.3
8.6

Piplsuellus species
2.5
41
8.0

All bat species
3
6

12

: Kepel. A., Ciechanou'ski, M. & Jaros, R. (201 1 ). How to assess the potential impact of wind turbines on bats using bat acti\'ity surveys? A
case study from Poland. XII European Bat Research Symposium. August 22-26. 2011, Vilinusm Lithuania.

3 Tosh. D.(J.. Montgomery. W.1. & Reid. N. (2014). A review of the impacts of wind energy developments on biodiversity. Report prepared
by the Natural Heritage Research Partnership (NHRP) between Quercus. Queen’s University Belfast and the Northern Ireland Environment
Agency (NIEA) for the Research and Development Series No. 14/02.

(



Table 4. Bat activjty levels associated with b1 adapted from Kepel er al . (2011
Attributed All batsNyctalusactivjty level

0.0 to 4.00.0 to 3.5Low 0.0 to 3.5

3.6 to 6.53.6 to 6.5Medium 4.1 to 10.0

> 6.5 > 10.0Ml > 6.5

The following sections detail the results from static monitor surveys for each of the seasonal

deployments in 2019. Maps are provided for each season deployment in 2019 (Figure 10. Figure 13

and Figure 16). which represent the location of each static detector as a pie chart. The relative size of

the pie charts illustrates the total number of bat passes per hour in relation to neighbouring units, with

segments showing the percentage makeup of different bat species. This helps to provide a visual

indication of usage of the site by the local bat population. Note that the pie charts are not set to the

same scale across the three separate maps for each seasonal deployment and therefore are not visually

comparable between season. For comparative assessment, across all the deployments and for all the

species recorded, refer to bat passes per hour in Table 6.

Note the distance that bats are from static bat detectors when calls were recorded cannot be gauged

effectively; and the same is often true for handheld recording devices in some instances. The detection

distance for bat recording equipment is highly variable. and affected by atmospheric attenuation. the

frequency of the bat call. the loudness of the bat and the direction of the bat call itself. Results

therefore show bat activity for a general locality (for example within 30-40m of a location) rather than

at a single point.

4.1 Spring – Static detector monitoring results: 13 to 26 June 2019

The spring deployment of static bat detect was undertaken in June. which is slightly later than

recommended by the SNH er al .. (2019) guidelines for the spring survey period which is April and

May. As Graffy is an upland site it was considered appropriate to extend the ' spring’ survey window

into June. Nine static units were deployed for the spring ( June) deployment and the units recorded for

14 consecutive nights, with the exception of the unit covering T8 (D.09), which stopped recording on

the fifth night. Fortunately, additional representative coverage of habitats in the southwest of the site

was provided by two units deployed to the north and south ofT8 (D.10 and Dll). In addition. by

expressing the data as bat passes per hour, the bat passes recorded during the first five nights can be

analysed comparatively between all the units to show relative densities of use across the site.

As shown in Figure 8, poor 3G coverage over Graffy resulted in the weather station failing to

transmitted data consistently until the 17-Jun-2019, when the station was relocated and remote data

downloads resumed. As a substitute, weather data from several Met Eireann sources was examined,



including weather stations at Firmer and the Glenties hatchery. Weather conditions over the first five

nights were considered to be within compliant weather parameters, although there were two evenings

and one morning that experienced brief periods of light rain. As would be expected for an exposed

upland site like Graffy, wind speeds were slightly elevated, with speeds often exceeding compliant

parameters rising to 0.5 to 1 m/s (1 to 2 mph) above the recommended limits of 5 m/s (c. 1 1 mph).

However. given the upland nature of the site. the majority of deployment nights were considered to

fall within acceptable wind parameters of < 7 m/s (< 15.5 mph). Over the 14-night deployment only

three nights fell out of compliance due to mean wind speeds significantly exceeding 5 m/s with a

prolonged breezy period (wind speeds above 7 m/s or 15.5 mph) recorded between 22 to-24-Jun-2019

and notably windy conditions over the night of 26/27-Jun-2019, when mean hourly wind speeds of up

to 17.4 nl/s (39 mph) were recorded. Generating bat passes per hour (bp/h) using data sets that

excluded periods when wind speeds were non-compliant was found to give lower values bp/h for the

majority of deployments, as bats were remaining active during these periods. Therefore. the analysis

reported in Table 6 for the spring (June) deployment includes data from windy nights and uses a 14-

night deployment period (except for the D.09-T9 deployment when analysis uses 5 nights).

Despite of the windy conditions, which are considered a feature of this upland site, it is considered

that the spring deployment provides sufficient baseline data to facilitate a robust assessment of

potential impacts of the proposed wind farm.

(

(

Figure 10 shows the distribution of bat passes recorded at all the deployment location over the spring

( June) deployment period and Table 6 provides a summary of the data recorded by each of the static

units deployed.

Across all the deployment locations a minimum of five bat species were recorded during the spring

( June) deployment, including common pipistrelles, Mvotis species. soprano pipistrelles, Leisler's bats

and brown long-eared bats. As highlighted in Table 6, for all the species recorded bat passes per hour

were categorised as Ion> . In terms of aggregated bat passes for each deployment location, bat passes

per hour were also classed as low for all the static detectors deployed across site in June.

(

For the 14-night deployment period the highest levels of bat activity were recorded by units covering

turbine locations that were subsequently altered (D.10 and D.11). Slightly higher levels of activity at

the D.11 location would be excepted given the lower elevation and the relative closeness of habitat

features potentially utilised by bats. The deployment location D.10 was interesting, as it was

positioned towards the upper slopes of Graffy Hill and lacked any significant features; although. the

location was noted as a weak feature. being in a slight depression at the head of an upland stream and

area of wetland. The periodic. but almost nightly nature of the bat passes recorded (0 to 3 passes) was

suggestive of commuting bats, rather animals engaged in prolonged bouts of foraging. It is possible

that the relatively sheltered position on the edge of the stream valley, leading up from the main valley

(



(

of the Stracashel River draws bats up this tributary and onto parts of the hill. Figure 9 showing the

data for the D.11-T09 deployment. illustrates this pattern of limited numbers bats passes per night ( 1

to 3 passes) recorded across the deployment period. especially at units where slightly more bat

activity was registered, excluding D.08-T7 with no records and D.09-T8 which stopped recording

prematurely. At deployment locations recording fewer bat passes (e.g. D.06-T6 and D.07-T6/T5 )

there were gaps of several nights with no records.

Common pipistrelle and Mvotis species were the only species recorded at all the deployment

locations. except for the unit covering T7 (D.08), which did not detect any bats during the deployment

period. The lack of records at T7 (D.08) was likely to be a function of the exposed nature of the area

towards the top ofGraffy Hill and low levels of bat activity in the general area. Low numbers of

passes (0 to 3 passes) were recorded for Liesler’s bat (detected at 6 deployment locations) and

soprano pipistrelle (detected 3 deployment locations).

( The highest number of records for Myotis species (9 passes over 6 different nights) and brown long-

eared bats (9 passes over 5 different nights) was at deployment location D. 10. which also recorded the

second highest number of common pipistrelles (7 passes). Interestingly. this was one of the more

elevated deployment locations being near the top ofGraffy Hill.

Bat activity for the 5 nights that the unit at D.09 (T8) recorded was comparable to the slightly busier

deployment locations on the site and was still categorised as low. Like the deployment location D.10.

the unit covering T8 recorded 9 passes for MFotis species; however. the majority (6 passes) were

recorded periodically over the course of a single night and were detected during the early hours of 14-

Jun-2019 ( 00:30 to 02:35). This location was considered relatively exposed and the data salvaged

from the weather station prior to signal failure. showed that over this period light winds prevailed <

0.8 m/s (WSW. turning S). although the mean hourly temperature dropped from 7 to 5'’C and some

very light period rain was recorded (mean hourly rain of < 0.2 mm/h).
(

Overall. the units covering the north east of the site (D.01-T I/T2 and D.03-T3) and those in the

middle section (D.04-T4. D.06-T6, D.07-T6/T5. D.08-T7) registered less bat activity than those

located in southwest of the site (D.09-T8. D. 10. D. 11 ). This result may have been influenced by the

prevailing wind directions during the latter part of the deployment period, which were dominated by

easterly and northerly airflow and coincided with a strengthening of wind speeds. Under these

conditions the pronounced west facing lower slopes ofGraffy Hill and the influence of the Stracashel

River valley in the southwestern part of the site would provide the most sheltered areas.

(



4.2 Summer – Static detector monitoring results: 01 to 13 August 2019
(

The summer deployment of static bat detect was undertaken over August. Nine static units were

deployed for the summer deployment and most of the units recorded for 1 1 consecutive nights, with

the exception of the units covering Tl/T2 (D.01 ). which recorded for 10 nights.

As shown in Figure 11. over the summer deployment period only one night exceeded compliant

weather parameters. when mean hourly wind speeds gradually increased from 6.7 m/s to 15.6 m/s

over the night of 8/9-Aug-2019. Gusty condition over the 2/3-Aug-2019 also pushed wind conditions

slight over compliant levels. Prolonged spells of light rainfall were recorded over two nights (5/6-Aug

& 10/ 1 1-Aug), however levels were low and these nights were considered as falling within compliant

weather parameters. As would be excepted for the time of year, overnight temperatures remained

above 10'’C throughout the recoding period. apart from the final night when temperatures dipped to

8'’C over the morning of 12-Aug-2019. The analysis reported in Table 6 for the summer deployment

includes data from windy and/ or nights and uses a 1 1-night deployment period. except for the D.01-

Tl/T2 deployment. which uses 10 nights. It is considered that the summer deployment provides

sufficient baseline data to facilitate a robust assessment of potential impacts of the proposed

wind farm.

(

Figure 13 shows the distribution of bat passes recorded at all the deployment location over the

summer ( August) deployment period and Table 6 provides a summary of the data recorded by each of

the static units deployed.

Across all the deployment locations a minimum of five bat species were recorded during the summer

( August) deployment, including Leisler's bats, common pipistrelles. soprano pipistre]les, Mvc)t is

species and brown long-eared bats. As highlighted in Table 6, for all the species recorded bat passes

per hour were categorised as lolv . In terms of aggregated bat passes for each deployment location, bat

passes per hour were also classed as low for all the static detectors deployed across site in August.

The highest levels of bat activity (39 passes) were again recorded at the unit deployed at the lowest

elevation and covering the location which was subsequently dropped from the final layout D.1 1 (T9).

For the locations covering D.09-T8 (21 passes) and D.10 (22 passes). activity levels across the

southwestern part of site were also higher than for other units deployed at more exposed locations

across the middle and north-eastern sections of the site. including: D.01-TI/T2 (9 passes). D.06-T6

( 10 passes), D.07-T6/T5 (1 1 passes) and D.08-T7 (8 passes). Higher levels of activity were recorded

by the unit deployed at D.04 covering T4, which may be influenced by the relatively close proximity

to a small clump of mature trees around an abandoned cottage (c. 70 m) and a conifer plantation to the

north and west (c. 150 m). which could create a slightly sheltered pocket. The unit deployed D.03-T3

recorded a slightly higher number of bat passes ( 19 passes) compared to other units in similarly open

locations and this location could be influenced by bat commuting along nearby upland streams.

(

(



Leisler’s bats (1 to 12 passes) and common pipistrelles (1 to 13 passes) were recorded at all the

deployment locations over the summer. Overall activity levels for Leisler’s bat across the site were

noticeably higher than for spring deployment. Soprano pipistrelle activity was up on spring levels and

were also recorded over the majority of deployment locations (1 to 7 passes), with the exception of

D.06-T6. Compared to the preceding spring deployment. there were less records for M\’otis species

and records were less well distributed across the site (5 units in summer compared to 9 unit in spring),

with the highest number of passes was recorded at D.04-T4 (9 passes). Likewise. small numbers of

brown long-eared bat passes were recorded at 6 deployment locations and as for the spring

deployment the highest number of passes was recorded at D. 10 (7 passes), on the western slopes of

Graffy Hill.

Only statics deployed at D.04-T4. D.09-T8 and D.ll-T9 registered the full range of species recorded

over the summer deployment. Figure 12 shows the data for the D.04 deployment covering T4 and

illustrates the low (0 to 6 passes per night) and sporadic usage of area by different species of bat. This

would be considered typical for upland sites. where bats will often be detected periodically exploiting

foraging/ commuting opportunities over a constraint period and this is often related to weather

conditions. For instance. over the summer for deployment location D.04-T4 (see Figure 12), single

passes for MFot is species were recorded over three consecutive night ( AM 6-Aug, PM 6-Aug and PM

7-Aug) and this coincided with falling wind speeds. This pattern of activity was observed again over

the 1 1/12-Aug when 6 passes for M)-otis species were recorded. Obviously, there are also complex

relationships between wind speeds and wind direction to consider and these affect the range over

which microphones are effectively recording. For example. a dropping off in wind speeds may result

in 'quieter’ species like brown long-eared bats being more readily detected.

4.3 Autumn – Static detector monitoring results: 26 Sept. to 09 Oct. 2019

For the autumn (September-October) deployment, four units recorded for 13 nights and due to the

longer recording nights batteries became depleted in the other four units after 10 nights of recording.

As shown in Figure 14, overnight temperatures did not fall significantly below 8'C throughout the

deployment period and over the first 10 nights only two nights (30/ 1 & 3/4-Oct-2019) exceeded

compliance parameters. as wind speeds reached 9 to 1 1 m/s (20 to 24 mph). There was a prolonged

windy spell over the last three nights of the deployment period (6 to 9-Oct-2019) when mean hourly

wind speeds ranged from 7 to 1 1 m/s ( 15.5 to 24 mph). At the start of the deployment period, two

nights experienced rainfall; however, these nights were considered as falling within compliant

weather parameters. The first night of the deployment (26/27-Sep-2019) experience periodic showers;

while the second night of the deployment (27/28-Sep-2019) was subject to heavier rainfall over a

constrained period spanning the evening to several hours after dusk and then proceeded to dry up

from midnight onwards. remaining dry until dawn. In the context of wind speeds for the time of year



and in view the of upland nature of the site. the majority of nights were compliant with the weather

parameters (8 out 10 nights with simultaneous recordings for all eight static units deployed) and it is

considered that the autumn deployment provides sufficient baseline data to facilitate a robust

assessment of potential impacts of the proposed wind farm.

(

Figure 16 shows the distribution of bat passes recorded at all the deployment location over the

autumn (Oct-Sept) deployment period and Table 6 provides a summary of the data recorded by each

of the static units deployed.

Across all the deployment locations a minimum of three bat species were recorded during the autumn

( Sept-Oct) deployment, including soprano pipistrelles. common pipistrelles and Mvotis species.

Leisler’s bats and brown long-eared bats recorded the during spring and summer deployments were

not recorded during the autumn deployment. As highlighted in Table 6. for all the species recorded

bat passes per hour were categorised as low . In terms of aggregated bat passes for each deployment

location, bat passes per hour were also classed as lovv for all the static detectors deployed across site

over the end of September and into October.

(

Compared to the low levels of bat activity recorded over the spring and summer deployments; activity

was even lower during the autumn deployment. Given the cooling in temperatures and increasing

wind speeds. which typically accompany autumn deployments. a tailing off in bat would be excepted:

especially for upland sites like Graffy where there are more sheltered and slightly warmer foraging

opportunities nearby at lower elevations along the Stracashel River valley.

While bat activity was notably low across the site, the highest levels of activity were recorded at units

deployed in relatively close proximity to conifer plantation or small woodland features. including the

two 'new’ deployment locations that were aimed at covering the changes to the final locations for Tl

and T5, which were re-located closer to the forestry. The highest number of bat passes was recorded

at D.05 covering T5 (1 7 passes), followed by D.04 covering T4 (7 passes) and D.02 cover Tl (6

passes). No bat passes were recorded at three units deployed at D.01 (Tl/T2), D.08 (T7) and D.09

(T8) and these locations are relatively distant from any habitat features. The other deployment

location more distance from habitat feature D.03 (T3) and D.07 (T6/T5) also registered very low bat

activity. with 4 and 2 bat passes recorded respectively.

(

Figure 15 shows the data for the D.05 deployment covering a position close to the final location of

T5. which bring the turbine closer to the conifer plantation a feature potentially utilised by bats. As for

the summer deployment, Figure 15 illustrates the low (0 to 6 passes per night) and sporadic usage of

area by different species of bat over the autumn.

(
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10(v) Freshwater Pearl Mussel

Appendix 10.5.1

Freshwater Pearl Mussel Survey - Stracashel and Owenea
Rivers
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