TECHNICAL APPENDIX 5.1
Ecology and Nature Conservation (excluding fish)

A5.1 Ecology

A5.1.1 Introduction

A5.1.1.1 This Technical Appendix presents the following information in support of Chapter 5 Ecology &
Mature Conservation of the Environmental Statement (ES):

. Ecology Team: overview of ecology team.

. Baseline Survey Methods: the methodology employed by Caledonian Conservation Litd in order
to provide baseline information on the habitat and protected species interests at the development
site and adjacent land. All deviations from guidance due to access restrictions are discussed and
justified.

" Baseline Survey Results: the results of surveys carried out by Caledonian Conservation Ltd from
September 2012 to August 2013.

. References.
A5.1.2 Ecology Team
A5.1.2.1 Caledonian Conservation Ltd was commissioned to carry out baseline field surveys and an
assessment of the potential effects of the proposed development on ecological receptors at the Proposed
Development. Ecology field surveys were completed by Chris Cathrine (Director), Eamonn Flood
(Ecologist), Cameron Maclver (Associate Ecologist), Stuart Spray (Associate Ecologist), Frazer
MacFarlane (Associate Ecologist), Louise Huby (Associate Ecologist), Sean Reed (Associate Ecologist)
and Glen MNorris (Assistant Ecologist). The ecological assessment was undertaken by Chris Cathring,
Eamonn Flood and Frazer MacFarlane. Fisheries surveys and baseline fish population assessment were
completed by Chris Conroy (River Maver Fisheries), Chris Cathrine and Eamonn Flood.
A5.1.3 Baseline Ecology Surveys

A5.1.3.1 A full suite of ecology surveys were used to gain an informed Ecological Impact Assessment
including:

. Phase 1 Habitat Survey and Protected Mammal Survey;
. Mational Vegetation Classification; and
. Freshwater Pearl Mussel Survey.

AB.1.3.2 Further details of the proposed surveys are provided in the following sections.

Extended Phase 1 Survey

A5.1.3.3 An Extended Phase 1 Habitat Survey was conducted within the Proposed Development site on
1% — 4™ March, 30" July and 6™ — 7" August 2013. This survey records signs of protected species
(particularly mammals) and map the habitats in this area to a Phase 1 level.

Phase 1 Habitat Survey

A5.1.3.4 Standard Phase 1 Habitat Mapping methodology was used to identify habitat areas of ecological
importance, as outlined in the Handbook for Phase 1 Habitat Survey published by the Joint Nature
Conservancy Council {2010).

AS5.1.3.5 Once this survey detected habitats that may be associated with those listed on Annex | of the
Habitats Directive or Ground Water Dependent Terrestrial Ecosystems (GWDTEs) these were then
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subjected to MNational Vegetation Classification (NVC) level surveys as appropriate (Scottish
Environmental Protection Agency [SEPA] 2012; UK Technical Advisory Group on the Water Framework
Directive [UKTAG] 2003; UKTAG 2009).

Protected Mammal Survey

AB.1.3.6 A protected mammal survey was undertaken within the Proposed Development site. This
survey targeted otter (Lutra lufra), water vole (Arvicola amphibius), red squirrel {Scivrus vulgars), badger
(Meles meles), wildcat (Felis silvestris) and pine marten (Martes martes).

A5.1.3.7 All signs and sightings were recorded on large scale maps, and locations marked using hand
held GPS devices.

Otter

A5 .1.3.8 A full otter survey was conducted following standard methodology and using an appropriate field
guide (Bang and Dahlstrem 2006; Chanin 2003). Field signs included:

- Holts — below ground resting places;

. Couches — above ground resting places;

= Prints; and

. Spraints — faeces used as territorial markers, with a characteristic sweet odour.
Fine Marten

A5.1.3.9 Suitable habitat was searched for pine marten scats (droppings), for possible dens such as
cavities in rocks, cliff or scree, root plates, tree cavity, piles of timber, buildings and open den in ground
level vegetation and for live pine martins (O'Mahony ef al., 2005).

A5 .1.3.10 Any scats found were collected and sent for DNA analysis.

Badger

A5.1.3.11 All ground within the core survey area was searched for field signs of badger, following
standard methodology and using appropriate field reference guides and SNH guidance (Bang and

Dahlstrem 2006; SNH 2001). Badger field signs include:

. Setts — burrows indicating badger sefts (level of activity and other signs may allow determination
of sett type, i.e. main sett, annexe sett, subsidiary sett or outlying sett);

= Prints;

= Latrines (and dung pits used as territorial markers);

. Hairs — highly distinctive, and often become snagged on fences;

- Feeding signs — snuffle holes (small scrapes where badgers have searched for earthworms,

insects or tubers); and
. Paths.
Wildcat
A5.1.3.12 Suitable habitat within 200m of the proposed wind farm were searched for potential wildcat

dens such as hollow trees, rock crevices, rabbit burrows, disused badger setts, under fallen debris, old
fox earths, rock cairns, large piles of logs and hollows under trees roots with a view to installing a remote
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camera trap outside the potential den to confirm if the it was being used by wildcat (Kilshaw 2011;
Kilshaw and Macdonald 2011; Davis and Gray 2010).

Water Vole

AB5.1.3.13 Areas of potentially suitable habitat were surveyed following standard methodology and using
an appropriate field guide (Bang and Dahlstrem 2006). This involved recording the following field signs:

. Faeces — recognisable by their size, shape, and content, and also distinguishable from rat
droppings by their smell, if not desiccated;

. Latrines — faeces are often deposited at discrete locations known as latrines;

. Feeding stations — food items are often brought to feeding stations along pathways and haul out
platforms, indicated by neat piles of chewed vegetation up to 10cm long;

. Burrows — appear as a series of holes along the water's edge distinguishable from rat burrows by
size and position;

" Lawns — may appear as grazed areas around burrows;
- Mests — where the water table is high, above ground woven nests may be found;
. Footprints — tracks may occur at the water's edge leading into vegetation cover, and may be

distinguishable from rat footprints by size; and

. Runways — low tunnels pushed through vegetation near the water's edge, which are less obvious
than rat runs.

Red Squirrel

A5.1.3.14 All blocks of woodland and conifer plantation within the survey area were surveyed for
evidence of red squirrel following Forestry Commission guidance (Gurnell ef al., 2009). Red squirrel field
signs included:

. Live squirrels;
. Dreys; and
. Feeding remains.

A5.1.3.15 Surveys involved walking random transects in the conifer plantation within the survey area,
stopping approximately every 50m to look for field signs.

MNational Vegetation Classification (NVC)

AB.1.3.16 An NVC survey was considered necessary due to the large areas of modified bog reported in
the phase 1 survey. A full NVC survey was completed in the core survey area (Figures 5.7 and 5.8) in
order to identify any areas of good quality peatland habitats which may be included under Annex | of the
Habitats Directive which may also be associated with the adjacent Caithness & Sutherland Peatlands
Special Area of Conservation (SAC) and Cnoc an Alaskie Site of Special Scientifc Interest (S551). This
survey also ensured that any potential Groundwater Dependent Terrestrial Ecosystems (GWDTEs) were
identified in accordance with guidance (SEPA 2012). The NVC survey was completed under suitable
weather following the methods described in Rodwell (2006). Communities were compared with the
published descriptions given in Rodwell (1991 et seq) and in Averis et al. (2004).

A5 .1.3.17 Aerial photos were reviewed to give an overview of the site and to identify broad distributions of
vegetation types and a generalised site walkover was undertaken, noting the main NVC communities
present.
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A5.1.3.18 The NVC communities identified were then mapped resulting in the community accounts,
following the categories listed in Rodwell (1991 et seq), with particular reference to communities of
conservation concern.

AB5.1.3.19 Results from the NVC survey were then used for identifying GWDTEs using the relevant
guidance SEPA (2010), with the process of identifying wetlands also being informed by the methodology
published in 'SNIFFER (2009) WFDS5 — A Functional Wetland Typology for Scotland”.

Freshwater Pearl Mussel Survey

A5.1.3.20 Freshwater pearl mussels were surveyed for in May 2013 avoiding high discharge of
watercourses usually associated with winter. A presencefabsence search was completed for the River
Vagastie and habitat suitability surveys were undertaken for the Vagastie and three burns (Allt na h-Aire,
Allt Bealach an Fhuarain and Alit a' Chraisg) within the standard 600m sensitivity buffer. In addition to the
sections of the watercourses that intersect the buffer, 0.1km upstream and 0.5km downstream, which
may be indirectly affected, were also surveyed. To search for mussels a bathyscope (a clear-bottomed
bucket) was used to view the river bed.

A5.1.3.21 A habitat suitability survey of the river and its substrate was undertaken by walking alongside
the watercourse. As areas of habitat suitable to mussels were found, the river was entered and
intensively surveyed using a bathyscope in suitable conditions, as specified in Freshwater Pearl Mussel
Survey Protocol for use in site specific projects produced by SNH, including;

= Bright light, clear water, low flow regime;

" In water sufficiently shallow for safe wading;

- In an upstream direction, checking favourable sites; and
. Making sure no disturbance of the river bed occurs.

A5.1.3.22 If alive mussels or dead shells were found a transect 50m x 1m would have been searched. If
there were less than 250 mussels found then each one would be measured. If there were more than 250
mussels in the transect then 1m x 1m quadrats would be laid at 10, 20, 30, 40 and 50 metre intervals.
The counts of these quadrats would then extrapolated to provide an estimate for the 50m fransect. The
measurements would be used to create a sizefage profile, important in proving the presence of juveniles
and ultimately indicating active recruitment at the location. A mussel equal to or less than 65mm in length
is considered to be juvenile whilst those equal to or less than 30mm are considered to be under five years
old and therefore indicators of recent recruitment.

AB.1.3.23 Site details of each 50m transect are recorded on a standard recording form. Factors recording
include;

= An eight figure grid reference;

. Average width and depth;

. Substrate composition;

. Adjacent land-use;

. Bankside vegetation;

. Evidence of impacts; and

. Details of any discussions with local people concermning the river.
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A5 1.4 Results

Fhase 1 Habital Survey

A1 2 Z Mixeg Plantaticr Wicalarno

A5.1.4.1 Blocks of mixed plantation were present on the eastern perimeter of the Proposed Development.
Although the trees had been planted some 17 years ago, due to the deep peat and extreme weather
conditions experienced for the majority of the year, the trees were stunted and sparsely spaced (Phase 1
TH4, see Photo A5.1.5).

A4 = Recently felleq cohlifercls planialict,

AS.1.42 Fecently felled plantation was present at TMN13. The area appeared to have been felled during
the past one or two years,

B = SEMI-IMEICYER GCId Grassland

AS.1.4.3 Small patch of semi-improved acid grassland was present at TM10. This habitat was enclosed
with & dry stone wall and was likely to be used, historically, as a holding pen for lvestock.

L7 Corlinlcus Erackern

A2.1.44 amall patches of continuous bracken (Flericium aguilinum) were present along the banks of the
Al na h-Aire water course, along the road side and in the mixed plantation,

C = Wel eawart shrlE Feaih

A5.1.4.5Wet heath was present along the roadside where the peat was less than 0.2m deep. [t should
be noted that the boundary of the habitat as shown on the Phase 1 habitat map (see Figure 5.9 and 5.6)
was based on educated guess work. Core samples recording the depth of the peat would allow more
accurate mapping (Feat mapping has subsequently been carried out by Mouchel see volume 2 Chapter 9
Cther |ssues: soil and Water, TA 3.1 of the ES).

L E VVEL FESIYECIO Grasslahol MCSaic

A1 .46 Wet heatheacid grassland mosaic was present along the banks of the Allt na h-Aire water course
where the depth of peat was less than 0.2m (see Photos A2.1.1).

E7.7 WEl lcaifien koo

A2.1.47Wet moditied bog was the most abundant hahbitat in the survey area and was the result of
extensive ditches being cut in tothe original blanket bog habitat which slowly [owered the water table over
time. The best examples of where the wet modified bog habitat most closely resembles the original
blanket bog habitat were around the peat pools such as at TMY. The species present inthe wet modified
bog were similar to those expected in wet heath habitat. Howewver, where the peat was exposed it was
clear that it was owver 0.8m deep. Species present included blagberry (Vacoinium myriling), cross-leaved
heath (Erica tetraiix), common cotton grass (Ercchorim angustifciivm), sedges (Carex sg.), and
sphagnum mosses.

(57 Slaraibg Waler

A5.1.48 Peat pools were present throughout the wet modified bog habitat. The pools were relatively
small often measuring just 4 or 2m by 1008 12m. The pools were also shallow measuring from just 10 or
20cm deepto 1m deepin places (see Photos AS.1.10, A5.1.11 and AS.1.12),
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Gz Valer CCLFsE

A5.1.4 9 Allt na h-Aire water course inthe north of the survey area approximately 1m to 3m wide and just
a few centimetres deep at the time of the survey with a rocky bed and no shade provided by scrub or
trees (see Photos AS.1.1). The Allt Bealach an Fhuarain (see photo A2 1.2) water course which ran
along the southwestern edge of the survey area was also 1m to 3m wide and just a few centimetres deep
at the time of the sureey with a rocky bed and no shade provided by scrub or trees. A number of smaller
water courses were also presert in the survey area.

A2.1.410 The anly wall present with in the sureey area was a dry stone wall enclosing a small area of
semi-improved acid grassland at T 10,

Jz o € Ly Dilch

AS.1.411 An extensive system of manmade ditches were recorded throughout the wet modified bog
habitat. The ditches were approximately 30cm wide and between 60cm and 1m deep depending on the
level of erosion. THA three was an exarmple of a typical ditch. Photos A2.1.3 and A2.1 .4 show examples
of the ditches recorded during the sur«ey. Although mare were dry in places at the time of the survey,
the ditches were clearly still operational.

JE Ciher HaE Gt

A9.1.4 .12 Other habitat included the tarmacadam single track road running along the south eastern
border of the sureey area

A5.1 Table Phase 1 habitat survey summary.

Phase 1 code | Description EC UKBAP LEBAP
Habitats
Directive
Al1.3.2 Mixed plartation woodand b
Ad.2 Fecently felled coniferous plartation
[ B1.2 Sem-improved acid grassland
C1.1 Continuous bracken
D2 Wet dwarf shrub heath - Acid ¥ b
D6 Wiet heathy acid grassland mosaic, i f
E1.7 et modified bog b b
G1 atanding water p b
G2 Vi ater course Kd
J2.9.5 W all
J2.3.6 Diry ditch
[ J5 Other habitat
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Table Phase 1 habitat survey Target Notes.

TN

Details

Grid
Reference

Allt ma h-Alre water course in the north of the sureey area
approximately 1m to 3m wide and just a few centimetres deep at
the time of the survey with a rocky bed and no shade provided
[y scrub or trees (See Photo A2.1.1)

MCadd 3952047

Allt Bealach an Fhuarain water course which ran along the south
western edge of the survey area was also 1m to 3m wide and
just afew centimetres deep at the time of the survey with a rocky
bed and no shade provided by scrub or trees (see Photo A5 .1.2)

MCE1 84227983

An o extensive systern of manmade diiches were recorded
throughout the survey area. The ditches were approximately
d0cm wide and between 60cm and 1m deep depending on the
lervel of erosion. THG three was an example of a typical ditch.
Photos A2.13 and AS1.4 show examples of the ditches
recorded during the sureey.

MCE285629518

Blocks of mixed plantation were present on the eastern
perimeter of the proposed development. Although the trees had
been planted some 30 years ago, due to the deep peat and
extrerne weather conditions experienced for the majority of the
yvear, the trees were stunted and sparsely spaced. The open
canopy allowed patches of heather (Caliuna vuigaris) to flourish.
Large patches of bracken (Flericivm  aqlUilinlm) was also
present (See Photo A5.1.9).

MCE3d4.3251043

|

The Open canopy in the mixed plantation alowed paiches of
heather (Caliuna vuigans)ta flourish (see Photo A5.1.5).

MCEd 78451383

The ground flora under the open canopy mixed plantation was 3
mosaic of acid grassland, patches of bracken [Plericium
squlinum) and patches of heather (see Photo A5 1 .6)

MCE3E 70259430

wet modified bog was the dominant habitat within the sureey
area with sphagnum mosses Sehaghum sg8, heather (Calilna
vUIGaris), cross-leaved heath (Erica Tetralix) and common cotton
Qrass (Ericehcrim arngustifclium) (see Photo AS1.7, AS.1.5,
ASD.1.5)

M 32495259484

The species present in the wet modified bog were similar 1o
those expected in we heath habitat. Howewer, where the peat
was exposed it was clear that it was ower 0.9m deep.

MCEZ31927539

o

The best examples of where the wet modiied bog habitat closely
resembles blanket bog were around the peat pools such as at
TMS. Species present included blagberry (Vacolnium myrtiliug),
cross-leaved heath (Erica ietralix), common cotton grass
(Ericchcrum argustifchivum), sedges (Carex 55.) and sphagnurm
mosses (see Photos A9.1.10,A5.1 .11 and A5.1.12)

MCa273452082

10

semi improved acid grassland was present in a small area of
enclosed pasture at TR0,

NCEI74729120
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11 Wet heath was presert along the roadside where the peat was | NC3132529854
less than D.2m deep.

12 The habitat on the banks of the Allt na h-Aire water course | NCS345231772
comprises wet heathvacid grassland mosaic (see Photos
AS.11)

13 Fecently felled conifer plantation NCE426930579

Frotected Mammals Eesults

CHEr

A9.1.4 13 Although otter is common and widespread in the wider area, no otter holts or evidence of otter
were recorded within 200m of the footprint of the core survey area. Howewer, ofter spraints and footprints
were found in the wider area, with the nearest signs being located 300m from the proposed borrowpit and
A00m from the nearest turbine location (see Figue 9.8).

AS2.1.4 .14 Habitat along Allt na h-Aire, in the north of the survey area, and Allt Bealach an Fhuarain,
which ran along the south western edge of the survey area, were assessed as being suitable for foraging
but was sub-optimal for establishing a holts.

A5.1.4.15 The River Vagastie located on the other side of the AB36 single track road was more suitatble
far otter holts with many overhanging trees. Howewver, estate staft repored that ofter was rarely seen an
this stretch of water. Little of this watercourse 15 within 200m of the proposed developrnent footprint,
although signs of otters were found beyond this buffer (see Figure 5.11).

A2.1.4 16 Estate staff reported the otter were regularly seen on the Eiver Mudale some 2.2km north of
the Proposed Developrment.

A2.1417 A single otter record was provided within 200m of the Proposed Development site by the
Highland Biological Recording Group (HBRG), howewver this was only accurate to 1km.

221418 1t is possible that otters may Use water courses in the wider area, and may also forage or
comrmute owver the Proposed Development site.

Pine Marenr

AfS 1419 Estate staff reported that pine marten were regularly recorded neartry, however, no pine marten
scats or potential pine martin dens were recorded within the footprint of the Proposed Development.

A2.1.4 20 Due to the lack of suitable habitat within the core survey area a camera trap was placed in the
nearest suitable habitat, in coniferous woodland near Altnaharra (See Figure 9.1). MO pine martens were
detected.

A8.1.421 The sturted mixed plantation located on the south eastern boundary of the Proposed
Development was considered to represent good potertial foraging hakitat for pine marten. Howewer, the
majority of the core survey area (and application site boundary) does not ofter suitable pine marten
habitat. Furthermore, it is estimated that between 86ha and 166ha of woodland is required to support an
individual pine marten while a minimum of 250ha of woodland is required to support a pair (Balharry &t
al, 1996). Studies hawe also shown that male pine marten territories in fragmented upland coniferous
wondland can be wery large [ES.ESHmzj, and even female territories can be large in this environmert
[B.Bakmzj (Caryl 2008).
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A5 1.4.22 The core survey area does not offer a significant extent of woodland, and so it is considered
highly unlikely that pine martens would be present within the application site boundary, or that this habitat
is important to any peripheral territories.

Badger

AB.1.4.23 Although badgers are common and widespread in the wider area, no badger setts or evidence
of badgers were recorded within 200m of the footprint of the core survey area. Furthermore, the habitat
throughout much of the site does not offer ‘diggable’ substrates for the establishment of setts, which is
essential for badgers (Roper 2010).

Ab.1.4.24 Estate staff reported that there were no badger setts within the survey area.
A5.1.4.25 No evidence of badger was recorded during the survey.
Wildcat

A5.1.4.26 No wildcat dens or signs were found within the core survey area. Furthermore, wildcats prefer
good cover for hunting and shelter, which is not offered by the degraded bog habitat within the application
boundary (Davis and Gray 2010). Therefore, habitat is sub-optimal for wildcat.

AS5.1.4.27 Due to the lack of suitable habitat within the core survey area a camera trap was placed in the
nearest suitable habitat, in coniferous woodland near Altnaharra (See Figure 5.1). No wildcats were
detected.

A5.1.4.28 Estate staff reported that no wildcat had been seen in the vicinity of the Proposed Development
in recent years.

A5.1.4.29 The stunted mixed plantation located on the south eastern boundary and the lower slopes
within the perimeter of the Proposed Development were considered to represent good potential foraging
habitat for wildcat.

Water vole

A5.1.4.30 No evidence of water voles was found within the core survey area and no records were
provided relevant to the proposed development site, although they are known from the wider area (based
on HBRG data).

A5.1.4.531 However, a water vole colony was found at Loch Ben Harrald, over 3.3km from the Proposed
Development (see Figure 5.11).

A5.1.4.32 The water courses within the core survey area were considered unsuitable for water vole due
to the gradient andi/or the rocky substrate. Most of the water courses also appeared too shallow to

support water voles. Some of the peat pools, however, represented good habitat for water voles.

Red squirrel

AS5.1.4.33 Although red squirrel are known to be present nearby, no evidence of red squirrel was recorded
during the course of the survey.

A5 1.4.34 The stunted mixed plantation located on the south eastern boundary of the Proposed
Development was considered to be suboptimal for red squirrel.

AB5.1.4.35 There is no suitable habitat for red squirrels within the core survey area. The small area of
stunted woodland within the application site boundary is unsuitable for this species as trees are short and
sparsely scattered with a fully open canopy (SNH 1997).
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Sife Descrption

Open Ground

A5.1.4.36 A walkover survey showed the vast majority of the site consisting of a large scale mosaic of two
plant communities, M17b Trichophorum germanicum - Eriophorum vaginatum bog typical of the North
West Highlands and M15 Trichophorum germanicum - Erica tefralix wet heath ( Figures 5.7 and 5.8).
M17 bog occupies most of the poorly drained, gently sloping moorland tops (Photo A5.1.15) and M15 wet
heath the slightly drier, steeper slopes (Photo A5.1.16). Dotted around the bog communities are pools of
M2 and M3 bog vegetation and open water (Photo A5.1.15). Probably due to heavy grazing, areas of
Molina caerulea dominated bog occur across the site which has been labelled M17mol as this community
does not adequately fit any of the typical M17 sub communities. Alongside many of the burns draining the
site M25 Molinia caerulea - Potentilla erecta mire is found along with occasional areas of U4 acid
grassland, mainly along the burns Allt a' Chraisg and Allt Bealach an Fhuarain. M6 sedge mires occur
alongside some of the shallow burms draining the site and to a small extent in wetter hollows on some
lower slopes. Some of the steeper slopes on the moorland to the north of Creag Riabhach contain the
damp heaths H21 Calluna vulgaris - Vaccinium myrtillus - Sphagnum capillifolium and H22 Vaccinium
myrtillus - Rubus chamaemorus.

AB5.1.4.37 The steeper, rockier and more morphologically complex ground around Creag Riabhach, Meall
an Fhuarain and the high ground between them contains a more varied mosaic of communities (Photo
A5.1.17). As well as the above mentioned bog and heath communities the higher rockier areas with thin
soils have the prostrate montane heaths - H17 Calluna vulgaris - Arctostaphylos alpina, H14 Calluna
vulgaris - Racometrium lanuginosum and H13 Calluna vulgaris - Cladonia arbuscula. H10 Calluna
vulgaris - Erica cinerea heath occurs occasionally on small areas of well drained slope with a sunny
aspect. Where some minerals have been washed into flushes a few, tiny areas of base rich M10
Carex dioica - Pinguicula vulgaris mire occur.

Ab.1.4.38 Small areas of U20 Ptenidium aquilinum - Galium saxatile are found along the roadside and the
lower reaches of burns and a patch W23 Ulex europaeus - Rubus fruficosus habitat occurs close to
VYagastie Bridge and the roadside also contains a small area of wet, neutral MG10 Holcus lanatus -
Juncus effusus pasture south of the bridge.

Plantation

A5 .1.4.39 The forestry plantation marked on OS maps (c. NC532850) to the south of the site is generally
an assemblage of M25 Molinia grassland, M15 wet heath (Photo A5.1.14) with stands of wet acid
woodland dominated by Befula and Salix species with a species poor understory of Molinea caerulea with
a scattering of other grasses (Photo A5.1.13) . Such species poor habitats have no NVC type (Averis et
al 2004), the Betula and Salix species also form scattered scrub throughout the lower slopes of the
exclosure. Burns drain the plantation eastwards with H10 dry heath along the well-drained banks mixed
with Molinia caerulea and other grasses (M25b). Small knolls on the lower slopes have communities of
H12 heath (Figure 5.8).

A5.1.4.40 The wetter basin opposite the track leaving Vagastie (c. NC539287) has a mosaic of M17b bog
and M15a wet heath with some evidence of flushing.

Community Descriptions

A5.1.4.41 The core survey area at Creag Riabhach was found to contain 21 separate plant communities
(with their sub communities). These will be categorised here according to their conservation interest with
reqard to the Habitats Directive and also with regard to their SEPA designation for groundwater
dependency.

Annex | 7110 Active Raised Bogs

. M2 Sphagnum cuspidatum/Sphagnum fallax bog pool;, and
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. M3 Eriophorum angustifolium bog poaol.

AB 1442 M2 Sphagnum cuspidatum/fallax bog pool and M3 Erophorum angustifolium bog pool.
Although no raised bog exists on the site or indeed the area bog pool communities occurring in blanket
bog are of considerable ecological value. The site contains bog pools with a mixture of M2 and M3
communities and open water. M2 communities can be important habitats for insects and thus feeding
grounds for upland birds such as Golden Plover Pluwialis apricaria, Greenshank Tringa nebularia and
Dunlin Calidris alpina. Bog pools can also be a valuable breeding ground for frogs, upland populations of
which are becoming increasingly rare. Furthermore such pools can contain rare bryophytes and vascular
plants. M3 is of less conservation interest than other bog pools (Averis ef al., 2004). The large areas of
bog on Creag Riabhach are dotted with pools of both M2 and M3, in particular around and to the south of
Beinn na Glas Choille and the ridgeline running from Ben Harrald to Creagan an Diridh. Pools are also
located in hollows around the summit of Creag Riabhach. Small pools, dried out at the time of the survey,
are found occasionally throughout the bog and wet heath

Annex | 7130 Blanket Bogs
. M17 Trnchophorum cespitosum - Eriphorum vaginatum blanket mire; and
. M25 Molinia caerulea - Potentilla erecta mire.

A5 1.4.43 M17 Trichophorum cespitosum - Enphorum vaginatum blanket mire. This mire, with M15 wet
heath, constitutes most of the site, indeed apart from the rockier summits around Creag Riabhach, some
of the steeper ground and parts of the forestry exclosure the site can be considered a large scale mosaic
of M17 and M15 mire. Two sub communities of M17 which are described in the literature occur at Creag
Riabhach and for the purposes of the survey another, Molinia caerufea dominated sub community, is
added - M17mol. All sub communities form a mosaic with each other and other, mostly M15, NVC
communities. The community as a whole occurs on deep, waterlogged peat, characterised by the
presence of Erophorum vaginatum with Sphagnum papillosum, other vascular plants are common such
as Eriophorum angustifolia, Trichophorum germanicum, Calluna wvulgaris, Narthecium ossifragum and
Potentilla erecta as well as other sphagnum species such as §. capillifolium. At Creag Riabhach as
elsewhere the bog is dotted with bog pools.

A5.1.4.44 M17a. This occurs in the most consistently wet conditions and is mostly found at the north end
of the core survey area, mostly in a mosaic with the more abundant M17b.

A5 1445 M17b. This is a drier sub community with more Racometrium lanuginosum, it covers a larger
area of the site probably through modification of the site through drainage, grazing and possible past
burning. Large areas of the site show the distinct knobbed appearance of the Racometrium lanuginosum
hummocks associated with M17b.

AS5.1.4.46 M17mol. Differentiated from similar Molinia caerulea dominated communities by the presence
of Eriophorum vaginatum and probably formed through the degrading of bog through drying and grazing,
this sub community occurs in small areas by the burns draining the area and also on the slopes above
Vagastie bridge.

AS5.1.4.47 Due to its global rarity, along with other blanket bog communities, M17 is considered to be of
great ecological importance and conservation importance (Averis ef al., 2004) and the UK has a special
responsibility for its protection. It can be an important habitat for invertebrates as well as nesting waders
such as Dunlin Calidris alpina and Greenshank Tringa nebularia (Averis et al., 2004).

A5.1.4.48 M25 Molinia caerulea - Potentilla erecta mire. Like the Molinia dominated M17mol, this
community is found along the burns draining the site, above Vagastie bridge and also in the forestry
exclosure, M25 is typically found alongside water courses with aerated, acid soils (Averis ef al., 2004).
Most of the M25 at Creag Riabhach consists of little else but Molinia caerufea and is labelled simply as
M25. A little of the grassier M25b occurs in the forestry exclosure.
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Annex | 4010 North Atlantic wet heaths

. M15 Trichophorum germanicum - Erica tetralix wet heath

AS.1.4.49 M15 Trichophorum germanicum - Erica tetralix wet heath. This is a very variable community
covering vast areas of the North West Highlands (Averis et al., 2004). Two sub communities of this type
are found on the site;

A5.1.4.50 M15b. Much of the site consists of M15b Along with bog communities it makes up most of the
open land, with M15 occupying the slightly better drained slopes particularly on the southern end of the
site (around Beinn na Glas Choille). This is the most common sub community of this type consisting of
patches of Calluna vulgaris, Trichophorum germanicum, Erica tetralix, Molinia caerulea, Merica gale, and
at Creag Riabhach a good deal of Eriophorum angustifolia overlying a discontinuous carpet of Sphagnum
capiflifolium, some other grasses and herbs are present such as Fesfuca species, Deschampsia flexuosa,
Marthesium ossifragum and Juncus squarrosus. Other bryophytes are present such as Pleurozia
purpurea and Cladonia lichen species Cladonia arbuscula, C. ciliate, C. uncialis ssp biuncalis. Some
flushing is apparent in lower slopes with Carex panacea and Carex echinata present although not enough
for it to be considered sub community M15a.

A5 1451 M15c. This is a drier sub community with bryophytes common, particularly Racometrium
lanuginosum as well as Cladonia species (Avernis et al., 2004).

Annex | 4030 European Dry heath
. H9 Calluna vulgaris - Deschampsia flexuosa Heath;
. H10 Calluna vulgaris - Erica cinerea heath;
. H12 Calluna vulgans - vaccinium myrtilfus heath; and
- H21 Calluna vulgaris - Vaccinium myrtillus - Sphagnum capiflifolium heath.

A5.1.4.52 Both H9 and H12 communities occupy tiny areas in the forestry exclosure, adjacent to the road
south east of the site and cannot be considered to be of any significance. These are recorded for
completeness only.

A5 1.4.53 H10 Calluna vulgaris - Erica cinerea heath. This vegetation type is found on the well drained
banks of burns draining the south eastern slopes within the forestry exclosure and the slopes above the
walled enclosure at c. NC538291 as well as in a tiny pocket, due north of the mast on pt 421. It consists
of the H10c sub community, mostly Calluna vulgaris and Enca cinerea with no special distinguishing
species (Averis et al., 2004),

AS5.1.4.54 H21 Calluna vulgaris - Vaccinium myrtillus - Sphagnum capiliifolium heath. MNorth of Creag
Riabhach on steep north and north east facing slopes are banks of H21. The cool humid slopes allow
Sphagnum capillifolium to carpet the ground beneath a dense, shaggy layer of Calluna vulgaris (Averis ef
al., 2004). This is considered to be of high conservation value as part of the suite of upland heaths far

more widespread in Britain than elsewhere in Europe and a potential habitat for rare, oceanic bryophytes
(Averis et al., 2004).

Annex | 4060 Alpine and Boreal Heath
. H13 Calluna vulgaris - Cladonia arbuscula heath
. H14 Calluna vulgars - Racometrium lanuginosum heath

. H17 Calluna vulgaris - Arctostaphylos alpinus heath

. H22 Vaccinium myrtillus - Rubus chamaemorus heath
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AS1.4.55 H13 Calluna wvulgaris - Cladonia arbuscula and H14 Calluna wvulgaris - Racomefrium
lanuginosum heaths occur in mosaics on the more exposed, rockier locations around the summits of
Creag Riabhach and surrounding prominences. Other communities occur on the prominences around pt.
330 (c. NC537313) and a little further north (c.538316). The thin, prostrate mats of vegetation can
withstand the cold winds and frosts of these exposed locations with any snow lie being blown clear by
strong winds. (Averis et al,, 2004). It is more montane community than the other dry heaths on site
(H10/H12). This vegetation type was often found to be heavily eroded by large herbivores.

AB.1.4.56 H17b Calluna vulgaris - Arctostaphylos alpinus heath. Occupying similar ground and in close
proximity to the other prostrate heaths (H13/14) occurs this vegetation type, namely on two small
prominences around Creag Riabhach, on two knolls at the southern end of the site (at NC52232275981
and NC5237928063) and at pt. 330(c. NC537313) (Figure 5.8 NVC Target Notes 6 and 7). This is
another prostrate heath although the less montane sub species H17b. It too as a low mat of Calluna
vulgaris with other ericoids Arcfostaphylos alpinus, Empetrum nigrum ssp nigrum, Erica cinerea and
Vaccinium myrillus. It has a diversity of lichens including the Cladonia species C. arbuscula, C. ciliate,
and C. uncialis ssp biuncalis This community would normally be found above 500m but at the high
latitude this can be as low as 200m (Averis ef al, 2004). It is another important lichen rich montane
habitat (Averis ef al., 2004).

AB.1.4.57 H22 Vaccinium myrillus - Rubus chamaemorus heath. Two small areas of this vegetation type
occur on the Morth western slopes of Creag Riabhach. This is a damp heath with an abundance of
bryophytes associated with late lying snow, it is an important habitat for the wncommon Rubus
chamemorus and good potential habitat for rare Atlantic liverworts (Averis ef al., 2004 ).

Annex | 7230 Alkaline fens
. M10 Carex dioica - Pinguicula vulgaris mire.

A5.1.4.58 M10 Carex dioica - Pinguicula vulgaris mire. This, more basic flush community, occurs very
locally in small flushes on the North side of Creag Riabhach. It consists of small sedges such as Carex
viridula ssp viridula along with Pinguicula vulgaris and a covering of brown mosses such as Scorpidium
scorpioides and other moss species, growing on the slightly enriched soils around the flushes are the
more calcicolous plants such as Thalictrum alpinum and Selaginella selaginoides.

Ground Water Dependent Terrestrial Ecosystems (GWDTESs)

A5.1.4.59 Of the 62 vegetation communities identified by SEPA as being potentially groundwater
dependent wetlands, eight have been recorded in the core survey area:

Highly Groundwater-Dependent Wetlands

A5.1.4.60 Two vegetation communities considered to be highly groundwater-dependent were found at
Creag Riabhach;

. M6 Carex echinata - Sphagnum fallax mire; and

. M10 Carex dioica - Pinguicula vulgaris mire.

A5.1.4.61 M6 Carex echinata - Sphagnum fallax mire. These are fairly species poor mires mostly of the
sub community M&b with plentiful sedges, mostly Carex nigra as well as Carex panacea rising above a
carpet of Sphagnum denticulatum and Sphagnum fallax. These sub communities occur in small flushes
and depressions above the Allt Bealach an Fhuarain and as well as along the side of burns draining East
from the site. As small pasture of M6c/d sub community dominated by Juncus effusus and Juncus
acutiflorus occurs by the small dam (marked waterfall on the OS map) with a more species rich sward.

AS5.1.4.62 M10 Carex dicica - Pinguicula vulgaris mire. This community is described above
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Moderately Groundwater-Dependent Wetlands

A5.1.4.63 Two vegetation communities have been recorded that are considered to be moderately
groundwater-dependent;

. M15 Tnchophorum germanicum - Erica tetralix wet heath.

. MG10 Holcus lfanatus - Juncus effusus rush-pasture.
A5 .1.4.64 M15 Trichophorum germanicum - Erica tetralix wet heath. This community is described above.
A5.1.4.65 MG10 Holcus lanatus - Juncus effusus rush-pasture. This mire community is of little
conservation interest (Averis ef al., 2004) and occurs in one small area along the roadside south of
Vagastie bridge.
Wetlands of low Ground Water Dependency

. M2 Sphagnum cuspidatum/Sphagnum fallax bog pool;

. M3 Erfophorum angustifolium bog pool,

- M17 Trichophorum cespitosum - Eriphorum vaginatum blanket mire; and

® M25 Molinia caerulea - Potentilla erecta mire.

A5 .1.4.66 All of these communities are described above as they coincide with Annex | habitats
Other Communities found around Creag Riabhach.

A5 .1.4.67 Other plant communities were recorded which also do not qualify as Annex | habitats and are
found at the edge of the site in the case of the woodland communities or alongside the main road, mostly
outlying the site

. Wdmol - Betula pubescens - Molinia caerulea woodiand.

AS5.1.4.68 The lower slopes of the forestry exclosure have small stands of wet acid woodland, mainly
Betula pubescens and Salix caprea with occasional Salix auricea, Pinus sylvestris, Alnus glutinosa and
Corylus avelfana. The understory of these small stands is species poor mix of mainly Molinea caerulea
with some Festuca and Agrostis species and small herbs. There is no NVC type for such species poor,
planted stands which have been labelled W4mol as they most closely resemble W4 woodland habitat.

- U4 Festuca ovina - Agrostis capillaris - Galium saxatile grassland.

A5.1.4.69 U4 acid grassland and its sub community Udb occur, respectively, in a tiny pocket north of
Creag Riabhach and in another small area close to the small dam (marked waterfall on the OS5 map).

. U20 Pteridium aguilinium - Galium saxatile community
. W23 Ulex europaeus - Rubus fruticosus community
. MG10 Holcus fanatus - Juncus effusus rush pasture.
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A2.1.470 Small areas of Plericivim aqullinium (U200 and Llex ewrcpaels W 23) lie alongside the road to

the east of the site, tiny area of MG10 AClols laratls - JUncls effusus rush pasture,

A53 National Yegetation Classification Target Notes.

TN | Grid reference | Motes

1 MCE529932714 | Mclinia caerulea area, light in colour in otherwise M17 area.

(2 | NCA527832726 | Sink hole with M. CaerLiEa.

3 MCES21732709 | Ancther sink hole with M25 and Emgetrum rigrum, Carex rigra and
Feqicllians vLIGars.

4 MCE433131816 | Mciinia rich M17, slightly flushed.

5 NCEI33131816 | RacCcmerium Jahugincalin NUmmocks with dry M2 bog pools (Photo

A5.1.18)

6 MCE223227951 | H17 Knoll with strange hole filled with bedding

T MCE237H28063 | H17 Knaoll

8 NCH20912084 70 | MBHR, Calrex higa around peNphery, COre area of (IUsh Consiss of bare pea-
b, Ericghcrum angustifclia -b, Sphagrum cusplogta (Dlackened) -6 Crosera
fClnaifciia -3, NarifResium  casifraguim -3, THCRCEhCrUm GeErmakicum-2,
Merica Gale-1, Carex fCsirata -1

) MCS320028463 | Meb Flush, grassy component from . caerulea

10 MCE327E30252 | Species poor H14. Notable species-Cetraria lsiaraica, wind clipped Calilna
vUIGaris, Raccmetnium lsrugincsum and same haraus stricla

11 MC2343430596 | Rock outcrop with Arcicsiagfyics alginus amongst fragments of H14H13

12 MCE336530524 | Area with shallow pools mostly bare peatopen water or M3, M7 on lower
slopes. Species poor H14 on drier slopes abowve

SLEGIES Ilsl

Alcfemiila alcing
Achiliea miliefclivm
Acklliea plarmica
Agrcstis cagillatis
AGrcatls st
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Campanlla reiunalfciia
CamEyicius alICVIreEnR S
Lafex LiGelcwel

Carex Lirervis

Carex aicica

Catex echinala

Carex viricula
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Arclcsigaohylcs alninls LV Lrsa LafEX Lahacea
Atrcocrmium pallstre Carex pUlicharls

BEIlis CEERls
Bellia raha
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Bleckrum siicant
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Claachia ciliata Felfigera carifa agg
Claachia rahGifeting FPIEGLICLIG YLIGEES
Clagcria unclalis FiruUs sylvestris

Clagchia st Flantagc lahceclala
CyRCSLUILS GHSIETLS FPIeLC2ILm LLRCEFES
Caclyicthiza maclliala Fleurczium schrebet
Ceschampslia Hexucsa Fca ahhla

Cigitalls pLkEWres FrCa prahlensls
Cichasium aleinum Fra trivialis

Lrcsera IReErmeia Filygala sercliiffclia
CrCSEra foilinaiiclia FPrivEcaium vUIGaHE
Emgetrum rigrum ss5 Fermasbrcaitlim FCilric FLm CCmLUIGE
Erm elruiim RIGELI 5565 RIGHLIm Fopulls tremula
ERQymich RCh-5erinius FClenlilla erecia
EQUISELLIM aIVERSE Frimuia viigaris

Erica CIRErea Fleriaium aquilinum
Erica tetralix CLLEFLIS

EricbEcrum Angustifciium RarUncUILs aCris
Ericohcrim vaginatum RaRURCLILS FELERS
ELrfrasia aGg RECCmENrIUm Janlgincsum
FESILKE Cxina REyiiaiaaelchus Icreus
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FaliLim saxatile RLUMEX GCElCSENG
HEracium aGgG Salx arEuscug

HCIcLs laratls Sallx alyita
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Hyrerzia Selago Sall GIRErES GGG

RyGCohaetis racicals SCCrEioium revovers

Hyarum jLitiahaic Linm
Mex aquilifclivim
JURCUS GrilcLlatLs
JURCLS ELTCRIS

JURGLS EffLISLIS

JURCLS SQUAEFICSLIS
JURIEEFLIS CCMmLUNE
Latfprus NRTCiis
Listera cCraata

LClLs cornucLiaius
LU20a CaMmEESTHS
LUz e mukificra
Luzllg sylvatlca
Lyccpocaium alsinum
LycCpcailim clavatum
Lysimackia rummliatia
Melamgyrlm pralehce
Meryarifes thfcliala
MClinia CaEIES
Myrica Gale

Maraus stricia
MNarFESILIm CSaifraGLIm
CreECEIErs IMECSEENm
Cxalls acelcsella
FeaicUiarls palustre
FeaicUlarls sylvatica

SCCHEICIL SCCrEICIOES
Selagirelia selaginciaes
SCrEls auelcarla
Sphagrum capliifciim
SEhagrum comeacim
Sphagrum cuspiaatum
SEhaghum aenticllaium
Sphagrum faliay
Sphagrum magelianicLim
SEhaghum callstre
Sphagrum canilicsum
Sehaghum tenelium
SUCGISE Slralensls
Taraxicum ciiiclarale
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Freshwater Pearl Mussel Survey

A5.1.4.71 Optimal freshwater pearl mussel habitat was found to be confined to a small area of the River
Vagastie, over 600m from the borrow pit and over Skm from the nearest turbine location (Target Notes 1,
2 and 3 in Table A5.4 and Figure 5.9). River Vagastie habitat was found to be sub-optimal upstream and
nearer to the site — features included large series of bedrock substrates, outcrops and gorges together
with slow moving flows, meandering channels & silty sediments (Target notes 4-14 in Table A5.4 Figure
5.9). Habitat on the Allt na h-Aire, Allt Bealach an Fhuarain and Allt a" Chraisg was found to be sub-
optimal — features included bedrock, boulders, unstable banks and a lack of gravels.

AS5.1.4.72 No freshwater pearl mussels were found during detailed surveys of the limited suitable habitat

on the River Vagastie.

A5.4 River Vagastie Habitat Suitability Survey Target Notes.
Target | Grid Substrate (%) Bankside Habitat | Watercourse Other notes
MNote Reference Characteristics
1 NC5672133585 | Cobble 90% / |Lined by semi| High water quality, | Start Point
Gravel 10% natural alder good speed and flow,
am wide
2 | NC5665633512 | Cobble 90% /| Lined by semi| High water quality, | Stonefly,
Gravel 10% natural alder. | good speed and flow, | Caddisfly and
Deciduous am wide mayfly larvae
plantation  (10yo) present
and mown field
either side.
3 | NC5658133463 | N/A | Sheep gate
4 NC5637733155 | Bedrock 90% [/ | Steep banks of | Fast white water, | Deep gorge,
Cobbles 10 % heather, blaeberry | cascade, flumes, | 10m width
and alder. Open | shutes, pools and
mooriand beyond riffles.
5 NC5630532980 | Bedrock 90% /[ |Lined by semi | Steep waterfall
Cobbles 10 % natural alder /
Open Moorland
6 | NC5566732400 | Bedrock 90% [ | Lined by semi|End of bedrock [
Cobbles 10 % natural alder [ | section
Open Moorland
7 NC5566732409 | Boulders 55% /| Lined by semi | Heterogenous
Cobbles 20 % / | natural alder [ | substrate
Stones 20 % [/ | Open Moorland
Gravels 5 %
8 - NC5560732361 | Bedrock 65% [/ |Lined by semi | Deep pool, turbulent | Gorged
Cobbles 25 % /[ | natural alder / Ravine
Stones 10 % Open Moorland
9 NC5551432228 | N/A Lined by semi End of gorge
natural alder Bedrock
Open Moorland Section
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Target | Grid Substrate (%) Bankside Habitat | Watercourse Other notes
MNote Reference Characteristics
10 NC5546732150 | Cobble 90% / |Lined by semi| High water quality,
Boulders 10 % natural  alder good speed and flow,
Open Moorland B-7m wide
11 NC5529131882 | Bedrock 60% /[ |Lined by semi Suboptimal
Boulders 40 % natural  alder Habitat
Open Moorland
12 | NC5458530633 | Silt 100% Open moorland Slow, meandering Unstable
banks
13 | NC5388928970 | Bedrock 40% /| Open moorland River substrate |
Boulders 20 % / alternates  between
Cobbles 40 % stretches of bedrock
and large cobbles
14 NC5325427208 | Boulders 40% [/ | Open moorland Bm width, 10cm | By Vagastie
Cobbles 30 % /[ depth, shallow, low | Road Bridge
Febbles 20 % /! flow
Gravels 10 %
A5.5 Allt na h-Aire Burn Habitat Suitability Survey Target Notes
Target | Grid Reference | Substrate % Bankside Habitat | Watercourse Other notes
Note Characteristics
15 | NC5490433034 | Bedrock 30 % | Bankside erosion / | Low flow / Fast
/ Pebbles 35% | Headwater on | Flowing / Unpolluted
[ Gravels 35% | Open Moorland
16 | NC5408632394 | Boulders 90% | Bankside erosion / | Low flow / Narrow | Fast flowing
{ Cobbles 10% | Headwater on | Channel / Unstable | /Poor salmon
Open Moorland Substrate spawning
potential
17 NC5335831730 | Bedrock 40 % | Bankside erosion / | Very narrow, at most
/ Boulder 30 % | Headwater on | 2m
! Pebbles 30 | Open Moorland
Yo

A5.6 Allt a' Chraisg and Allt Bealach an Fhuarain Habitat Suitability Survey Target Notes.

Target
Note Grid Ref
18
NC5273726887

Description

Cobble
very  coarse
and coarse
gravel 70%

30%,

Bankside Habitat

Watercourse
Characteristics

Water Depth 5cm

Other notes

Allt a' Chraisg
Watercourse
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[ Target Watercourse
MNote Grid Ref Description Bankside Habitat | Characteristics Other notes
Boulder 30%,
cobble  B0%,
Wy Coarse
and coarse Allt a' Chraisg
19 MCS262326870 | gravel 10% 10cm Watercourse
Cutcrop - then
continuing  as Allt a' Chraisg
20 MCe222126850 | above YWatercourse
Bedrock /0%,
boulder 10%: Allt @' Chraisg
21 MNC5244126305 | cobhble 20% YWatercourse
Allt Bealach an
Fharain
22 MCE233426337 | Deeper pools 1m Watercourse
Bouldercobble Allt Bealach an
pile - wery Fhuarain
23 MCS203126790 | dynamic Wi atercourse
Focky bed,
channel 3 Allt Bealach an
trickle - Fhuarain
24 MCS201226842 | Headwaters aCm Watercourse
Boulder 40%.
Cobble  60%. Allt Bealach an
100m o Fhuarain
25 MCS187827019 | from weir 10CH Watercourse
Welrr - 1.8m
high. o
water coming Allt Bealach an
aver - Fhuarain
26 MCS184427107 | Headwaters Watercourse
100m up from
welr.  Boulder
40%; cobble Allt Bealach an
0% v Ccoarse Fhuarain
27 MCS180427177 | gravel 10% 20cm Watercourse
Allt Bealach an
Fharain
28 MC21836d7306 | Cutcrop WWatercourse
Boulder 50%.
cobble 40%; « Allt Bealach an
coarse  gravel Fhuarain
29 NCE1TIB27711 10% 20cm VWatercourse
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[ Target Watercourse
MNote Grid Ref Description Bankside Habitat | Characteristics Other notes
Allt Bealach an
Fharain
Watercourse -
30 MCH188927900 | Outcrop Mo Photo
Boulder 30%, Allt Bealach an
cobble 40%, Fhuarain
coarse  gravel WWatercourse -
31 MNCE189628121 30% 10cm Mo Photo
Coutcrop E
series of small
waterfalls  for Allt Bealach an
S00m - Fhuarain
32 MCS188028434 | Headwaters YWatercourse
M ainly
bedrock. A
COvEring of Allt Bealach an
algae - Fhuarain
33 MCE193628802 | Headwaters 18cm Watercourse
Featy
substrate with
Orawvel and Allt Bealach an
sand - Fharain
34 MC51898209085 | Headwaters 30cm Watercourse
Channel Allt Bealach an
FIAFT OS5 - Fhuarain
35 MNCEH193829343 | Headwaters acm Wi atercourse
Allt Bealach an
Falls, bedrock Fhuarain
36 NC5202029409 | -Headwaters VWatercourse
Allt Bealach an
Bedrock. End Fhuarain
37 MCE207829540 | Of sUrvey 20cm VWatercourse
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A5.1.6 Photos

A5.1.1 Alit na h-Aire (Phase 1 TN1). © Stuart Spray

A5.1.2 Allt Bealach an Fhuarain (Phase 1 TN2). @ Stuart Spray
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A5.1.4 Example of man-made ditches. © Stuart Spray
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A5.1.5 Mixed plantation at Phase 1 TN4. © Stuart Spray

A5.1.6 Image of mixed plantation taken from single track road. © Stuart Spray
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A5.1.7 Wet modified bog habitat. © Stuart Spray

A5.1.8 Wet modified bog habitat. © Stuart Spray
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A5.1.9 Wet modified bog habitat. © Stuart Spray

A5.1.10Peat pools. © Stuart Spray
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A5.1.11Peat pools. © Stuart Spray

A5.1.12Peat pools. © Stuart Spray
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A5.1.14Upper slopes of the forestry plantation showing mosaic of Molinia grassland
and heath. @ Eamonn Flood
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A5.1.15M17 bog with M2/M3 bog pools. © Eamonn Flood

A5.1.16 M15 wet heath. @ Eamonn Flood
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A5.1.17 Montane heath on upper slopes of Creag Riabhach. © Eamonn Flood

A5.1.18 NVC TN 5. Racometrium hummocks and dried M2 bog pools.

© Eamonn Flood
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SUMMARY OF JUVENILE SALMON SURVEY RESULTS AT SITES WITHIN THE PROPOSED CREAG
RIABHACH WIND FARM STUDY AREA*

Area Delineated Multi-Run Depletion Site Minimum Density [Fish per 100m®) During Recorded During Last Survey at Site

Sub Year of Site Mame Site Code |Grid Ret. Atlantic Salmon [Salmon salar) Brown Trout [Salmo trutta ) Eel (Anguilla anguilla )
Catchment [Survey All Year classes
Altnaharra 2012 |Altnaharra Burn (above falls) [ALTOL gLl 44,7 - 'Excellent' < 8.9-'Good" T 25-
Bumn 2012 [Altnaharra Burn (below falls) jatToz (scv) Incsesoasor | 0 T Icone PR i e 41-
Vagastie 212 |Vagastie (football field) VAGDL [SCM) |NC 5683 3357 50.7- ‘Excellent < FEE 10-

2012 [Vagastie {middle) VAGDZ (SCM) |NC 5456 3070 4+ 11 -'Verypoor T 22

2012 [Wagastie {upper) VAGD3 W 5324 2717 12-

2012 |Vagastie {above catchwater]) |[VAGO4 WC 5180 2715 A - Wery Poor' 4. 5.7='Good' T
Tirry 2007 |Below Vagastie tranfer 5TOS MC 57351339 § A

2012 |[Above Vagastie transfer 5TD6 WC 5231 2450 8- ' 4.7 -"Good' .-

T Increase in classification of site since last survey
> No change in classification of site since last survey
L Decrease in classification of site since last survay

Altnaharra Burn in table = Allt na h-Aire Burn in text.
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EXECUTIVE SUMMARY

DESIGNATED SITES

The River Naver and its tributaries are designated as an SAC due to their importance for

Atlantic salmon and freshwater pearl mussels.

ALLT NA H-AIRE BURN

A natural obstruction to the passage of migratory salmonids is located on the Allt na

h-Aire burn approximately 750 metres above its confluence with the River Mudale.

In 2012 the area below the falls supported ‘moderate’ densities of salmon fry and
‘excellent’ densities of salmon parr. The site above the falls is artificially supported by

the introduction of hatchery bred salmon.

Spawning success and fry survival below the falls is thought to be heavily influenced by
river level and subsequent accessibility for adult salmon; however it is clear that it
provides an important spawning and nursery area. The presence of 2+ year old parr
suggests that the burn may be important for recruitment of Multi Sea Winter (MSW)

salmon and in particular the vulnerable ‘spring’ component.

Trout were naturally distributed both above and below falls on the Allt na h-Aire Burn.
Those present above the falls are likely to form part of a glacial relic population. Those

below the falls are likely to be from both migratory and non-migratory trout origin.

‘Good’ densities of trout fry were recorded above the falls in 2012, with trout parr being
‘absent’. ‘Poor’ densities of trout fry and ‘moderate’ densities of trout parr were
recorded below the falls. Overall, densities of juvenile trout were found to be highly

variable from year to year.

The eel was distributed above and below the falls on the Allt na h-Aire Burn. The

majority were juvenile (elvers) present in relatively low densities.

RIVER VAGASTIE

A ‘catchwater’ structure across the upper Vagastie diverts water into the neighbouring
Shin catchment as part of the Loch Shin Hydropower Scheme. This presents a physical
barrier to the upstream and downstream migration of salmon and eels, reduces

downstream flows and changes flood flow characteristics.

The lower reaches of the River Vagastie provide an important spawning and nursery
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area for both juvenile salmon and trout. However, spawning is limited in the mid to
upper reaches; this is believed to be as a result of abstraction and morphological

pressures relating to the catchwater.

* The lowest site on the Vagastie catchment was found to support ‘excellent’ densities of
both salmon fry and parr. Parr densities in the middle reaches were also classed as
‘excellent’; however fry densities fell to a ‘poor’ classification indicating low spawning

S5UCCE55.

e Salmon parr densities in the upper reaches of the Vagastie below the catchwater fell to
a ‘good’ classification with fry found to be “absent’. An absence of entire year classes of
fish over successive years suggests that this area is particularly sensitive to changes in
environmental conditions. This is thought to be due to the effects of low flows resulting

from the catchwater.

e There has been an overall trend for increasing salmon and trout parr densities at sites
on the Vagastie in recent years. The presence of 2+ year old parr suggests that the River
Vagastie may be important for the recruitment of MSW salmon and in particular the

vulnerable ‘spring’ component.

e The lower reaches of the Vagastie were found to support ‘moderate’ densities of trout
fry. This decreased to 'very poor’ densities in the middle reaches, with fry being ‘absent’
directly below the catchwater. Fry densities increased once again above the catchwater,

although only achieving a ‘very poor’ classification.

e Trout parr were found to be absent at the lowest site on the Vagastie, with ‘poor
densities in the middle reaches and ‘excellent’ densities directly below the catchwater.
Densities fell slightly above the catchwater, although still achieving a ‘good’

classification.

» Eels were found to be present at all sites below the catchwater but absent above it. This

suggests that the structure creates a barrier to the upstream passage of eels.
RIVER TIRRY

e Water transferred from the Vagastie contributes a significant proportion of the flow in
the main River Tirry. The Tirry's migratory salmonid populations have significantly
reduced since the construction of the Lairg Dam, which presents a barrier to the
upstream migration of salmon and downstream migration of smolts. The catchment is

currently supported by the introduction of hatchery bred salmon fry.
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¢ The nearest site below the Vagastie transfer was found to support ‘poor’ densities of
salmon fry and 'very poor’ densities of parr. This section of the River Tirry has not been
subject to stocking since at least 2005 and as such these densities are likely to be

indicative of natural recruitment.

* Minimum salmon fry densities at the site directly above the confluence were found to
support ‘moderate’ populations of salmon fry and ‘very poor’ populations of salmon
parr. The fry densities at this site are likely to be artificially supported by the
introduction of hatchery bred fry upstream of the site

» ‘Excellent’ densities of trout fry were present at the site below the confluence in 2007,
however they were found to be ‘absent’ in all previous years. Trout parr were only
noted as being present in 2005 when ‘very poor’ densities were recorded. Both trout fry
and parr were consistently present above the confluence. Overall trout densities were

found to be highly variable from year to year.

* No eels have been recorded at the sites on the Tirry to date. This suggests that they are
either present in naturally low numbers, or unable to negotiate structures downstream

from the site such as the Lairg Dam.

LAMPREY SPECIES

e Existing information on the distribution and abundance of lamprey ammocoetes within
the study area is limited. However, the presence of juvenile Lampetra spp in the lower
reaches of the River Vagastie has been confirmed, with a number of these positively
identified as brook lamprey. The same is true for the River Mudale in close proximity to

the mouth of the Allt na h-Aire Burn.

 The falls on the Allt na h-Aire Burn, the catchwater on the River Vagastie and the Lairg
Dam on the Tirry are likely to act as barriers to the distribution of lamprey. In addition to
this, the presence and/or abundance of lamprey species is likely to decrease with

distance travelled upstream on the Vagastie.

e A detailed lamprey monitoring programme would be required to establish the baseline

distribution and abundance of lamprey species within the study area.
ARCTIC CHARR

e There is currently no evidence to suggest that Arctic charr frequent or spawn in the
Vagastie, Allt na h-Aire Burn, or any other rivers with the Naver of Tirry catchment.

However, given its status as a UKBAP Priority Species, the presence of Arctic charr in
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Loch Naver is noted.

RECOMMENDATIONS

e |t is important that best practice is followed and that all appropriate measures are taken
to mitigate potential impacts on water quality and quantity resulting from the

development.

¢ |n addition to this a robust monitoring plan should be developed to monitor any residual

effects that may or may not remain after mitigation.
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ACRONYMS AND ABBREVIATIONS

BACI Before and After Control Impact

DOC Dissolved Organic Carbon

ERA Ecological Research Asssociates

HMWB HEEI".I'ﬂ'{.I‘ Modified Water EDd'g,"

IUCN International Union for Conservation of Nature
KSFT Kyle of Sutherland Fisheries Trust

MSW Multi-Sea-Winter (salmon)

RNF River Naver Fisheries

SAC | Special Area of Conservation

SCM Site Condition Monitoring

SEPA Scottish Environment Protection Agency
SFCC Scottish Fisheries Coordination Centre
SNH Scottish Natural Heritage

SSE Scottish and Southern Energy

SSSI Site of Special Scientific Interest

UKBAP United Kingdom Biodiversity Action Plan
WFD | Water Framework Directive
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1

INTRODUCTION

The Baseline Fish Population Assessment (BFPA) has been produced by Chris Conroy BSc
(Hons) MSc MIFM, the superintendent and biologist at River Naver Fisheries (RNF) as  part
of the Environmental Statement for the proposed Creag Riabhach Wind Farm development.
The BFPA has been produced by Chris Conroy as he has the best experience, expertise and

knowledge to professionally undertake the work.

This report provides a baseline fish population assessment for the proposed Creag Riahbach
Wind Farm development, on land forming part of the Altnaharra Estate. The assessment is
largely based on the results of electric fishing surveys carried out by RNF in 2012 on those
watercourses that flow through or are directly adjacent to the proposed development area.
Data was also kindly provided for the River Tirry catchment by the neighbouring Kyle of
Sutherland Fisheries Trust (KSFT).

The RNF carry out regular juvenile salmonid surveys at sites across the River Naver
catchment as part of a rolling fisheries monitoring programme. The results are primarily
used to provide a measure of the extent to which spawning and nursery habitats are being
utilised by Atlantic salmon (Salmo salar) and brown trout/sea trout (Salmo trutta). This
provides an assessment of the demographic structure of the populations, identify adverse
environmental impacts and highlight recruitment failures and to assess the success of

restocking programmes.

The results of the juvenile salmon surveys also provide information on the presence and
abundance of other species including the European eel [Anguilla anguilla). Alternative

sources of information are used to assess the presence of Arctic charr (Salvelinus alpinus)

and lamprey species within the study area.
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2

2.1

2:2

KEY SPECIES OF INTEREST

This section of the report identifies the key species of interest as outlined in the Creag
Riabhach Wind Farm Scoping Opinion (The Scottish Government, 2013) and the protection
afforded to each within conservation legislation. The information provided for each species

is based on that found on the Scottish Natural Heritage (SNH) website™.

ATLANTIC SALMON (Salmo salar)

Atlantic salmon are listed on Appendix Il of the Bern Convention and Annex |l and V of the
EC Habitats & Species Directive. The multi-sea-winter component of the Atlantic salmon

population is included in the UK Biodiversity Action Plan (UKBAP) Priority Species List.

The River MNaver is designated as a Special Area of Conservation (SAC) due to its importance
for Atlantic salmon and Freshwater pearl mussels (Margaritifera margaritifera). The river
and its tributaries support a high-quality Atlantic salmon population that is representative of

the most northerly part of the species’ range in the UK.
BROWN/SEA TROUT (Salmo trutta)

Although brown trout are not a qualifying species for the Naver SAC, they are a UKBAP
Species and therefore deemed to be of national importance. As such they deserve

consideration and so are included in this assessment.

Sea trout are the sea-running form of the brown trout. Scottish rivers were colonised by sea
trout at the end of the last Ice Age, and their descendents form the populations of brown
trout and sea trout we know today (both Salmo trutta). Of particular conservation value are
the original colonisers, i.e. those fish which occupied isolated loch and streams immediately
after the retreat of the ice c¢.10,000 years ago, the descendents of which can still be
identified today.

Neither forms of trout, freshwater resident or sea trout, receive extensive protection within
conservation legislation. Some protection in terms of exploitation controls exist within
fisheries legislation and sea trout are further protected within fisheries acts relating to the
protection of 'salmon®. In 2007, however, both ancestral brown trout forms and sea trout

were added to the UK Biodiversity Action Plan Priority Species List.

\ http://www.snh.gov.uk/about-scotlands-nature/species/fish/freshwater-fish/
* Salmon and Freshwater Fisheries {Consolidation) (Scotland) Act 2003
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2.3

2.4

2.5

EUROPEAN EEL (Anguilla anguilla)

The European eel is listed as ‘critically endangered’ on the International Union for
Conservation of Nature (IUCN) Red List. A widespread decline has led the European
Commission to develop an Eel Recovery Plan (Council Regulation No 1100/2007). This aims
to return European eel stocks to sustainable levels. Each Member State is required to
establish national Eel Management Plans, with an Eel Management Plan for Scotland
developed by Marine Scotland Science in 2008. The European eel was also added to the

UKBAP Priority Species List in 2007.

LAMPREY SPECIES

There are three lamprey species present in UK; brook lamprey (Lampetra planeri), river
lamprey (Lampretra fluviatilis) and sea lamprey (Petromyzon marinus). All three species are

afforded protection within conservation legislation:

e Brook Lamprey Annex Il of the EU Habitats Directive Appendix lll of the Bern

Convention.

e River Lamprey Annexes Il and V of the EU Habitats Directive Appendix Ill of the Bern
Convention and are on the UKBAP Priority List.

* Sea Lamprey Annex |l of the EU Habitats Directive Appendix Ill of the Bern Convention
and are on the UKBAP Priority List.

ARCTIC CHARR (Salvelinus alpinus)

The Arctic charr is closely related to the Atlantic salmon and the brown trout. The majority
of Arctic charr populations in Scotland occupy still waters and are not found to occupy rivers.
Currently, Arctic charr are a conservation feature in five Sites of Special Scientific Interest
(SSS1) and are present in a number of water bodies protected for other purposes, either
under the Natura 2000 network or the National Nature Reserve series. The conservation
value of Arctic charr within the UK has been further recognised by their addition to the
UKBAP Priority Species List in 2007.
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3.1

3.2

METHODOLOGY

This section of the report details the method used by the RNF to survey watercourses that
flow through or are directly adjacent to the proposed development area. The primary aim of
these surveys was to monitor juvenile salmonids (salmon and trout) populations, however

the presence and abundance of other species was also noted.

INTRODUCTION

Electric fishing is considered to be the best and most cost-effective sampling method for
monitoring juvenile salmonid populations from a catchment-wide perspective (Cowx &
Fraser, 2003). It provides accurate and precise spatial and temporal information which can

be used to inform management decisions.

The RNF is a member of the Scottish Fisheries Coordination Centre (SFCC). The SFCC
provides protocols relating to data collection and recording of information. It has developed
a database for entering and storing data in an agreed format. Since 2007 the River Naver
Fisheries have carried out all of its surveys to the standards required by the SFCC and data

are recorded using the agreed format.
AREA DELINEATED MULTI-RUN DEPLETION (QUANTITATIVE SURVEYS)

This method attempts to quantify the density of fish within a unit area of the riverbed. As a
guantitative method this allows comparisons between sites of different sizes and
characteristics (SFCC, 2007).

Stop nets are positioned at the top and bottom of the survey reach, isolating an area of
approximately 100m* and preventing fish from moving into or out of the site. The reach is
then electric fished a minimum of three times. The fish are removed after each successive
run allowing the number of fish present within the survey reach to be determined (fish per
100m?).

Capture net choice depends upon the flow type, habitat and target fish, but remains the
same for sites that are to be compared. Banner nets are preferred when shallow riffles are
surveyed (see Figure 3-1 below), but where the habitat types are more variable dip nets are

more useful.

As it is usually impossible to catch all fish present at a site, irrespective of the number of
times a site is surveyed, the basic number of fish captured during the survey is referred to as

a minimum population estimate. An estimate of the total population can be made from the
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number of fish caught in a sample. This is based on the rate at which the catches on

successive electric fishing runs drop off and the total number of fish caught. For the

estimation to be valid, the removal method must significantly reduce the population size

with each successive sampling run. The estimate is made using the SFCC Database which

analyses depletion catches with a weighted maximum likelihood estimator described by

Carle and Strub (1978).

Figure 3-1 Delineated multi-run depletion method showing banner net

The results of surveys are classified using a simplified version of the SFCC Scottish national
classification scheme (Godfrey, 2005) (see Table 1 below). This was based on data obtained
from 1,600 sites across Scotland. It involves assigning the densities of salmon and trout fry

and parr at each site a classification ranging from A (Excellent) to F (Absent).

Table 1 River Naver Salmon and Trout Density Classification scheme
Salmon Fry (no. per 100m’) | Classification salmon Parr (no. per 100m’)
0 F - Absent 0
<4.7 E - Very Poor <2.6
4.7 to <10.3 D - Poor 2.61t0<5.1
10.3 to <20.3 ' C—Moderate 5.1to<9.1
20.3to<42.1 B - Good 9.1to<15.8
»42.1 A — Excellent =158
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3.3

Trout Fry (no. per 100m?) Classification Trout Parr (no. per 100m°)

0 _ F- Absent |0 |
<3.1 E - Very Poor <1.3

3.1to<4.5 D - Poor 123t0<2.3

4.5 t0 <6.0 _C—Moderate | 2.3t0<4.0 ]
6.0 to <9.3 B - Good 4.0to<6.1
>9.3 | A-Excellent 161

DATA COLLECTION

At all sites the number of salmon and trout and their fork lengths (to the nearest millimetre)
are recorded (see Figure 3-2 below). The numbers of individuals from other species are also
recorded. Scale samples are taken from a representative batch of fish in order to determine
their ages and therefore, the size of fish in each different year class. This allows the densities
of fry (fish less than one year old i.e. 0+) and parr (fish more than one year old >1+) to be
determined individually. The fish are allowed to recover fully from the effects of handling

before being returned to the river.

Figure 3-2 Counting and recording the fork length of salmon parr captured during a

survey

A detailed habitat survey is performed for each electric fishing site, with information on flow
characteristics, depths, substrate type and quality, in-stream, bank and canopy cover and

site dimensions. In addition, photographs and water temperature measurements are taken.
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4.1

4.2

STUDY AREA

This section of the report defines the study area for the Creag Riabhach Wind Farm Proposal
baseline fish population assessment. This is based on the identification of those
watercourses that originate from, flow through or are directly adjacent to the proposed
development area as presented in Figure 4-1a and 4-1b below. The confluence of such
waters with Loch Naver was taken to be the limit of the assessment.

ALL NA H-AIRE BURN

The Allt na h-Aire Burn originates at the north end of the proposed development site and
flows north east before joining the lower reaches of the River Mudale. Two long-term RNF
electric fishing survey sites exist on the Allt na h-Aire Burn (see Table 2 below), both of
which were last sampled on the 8" August 2012.

Table 2 Details of electric fishing survey sites on the Allt na h-Aire Burn

ALTO1 {}E.."'j' 12 | NC5639 3473 | Allt na h-Aire Burn (above falls)

ALTO2 (SCM) 02/08/12 | NC 56803507 | Allt na h-Aire Burn (below falls)

RIVER VAGASITE

The River Vagastie originates from the south west of the proposed development site before
flowing north along the east edge of the site and draining into Loch Naver. A number of its
tributaries drain the proposed development area. Four long-term RNF electric fishing survey
sites exist on the River Vagastie (see Table 3 below), all of which were sampled between the
15" and the 30" August 2012.

Table 3 Details of electric fishing survey sites on the River Vagastie

VAGO1 (SCM) | 15/08/12 | NC 5683 3357 | River Vagastie (lower by football field)

VAGO2 (SCM) | 30/08/12 | NC 5456 3070 | River Vagastie (middle)

VAGO3 30/08/12 | NC5324 2717 | River Vagastie (upper by Vagastie Bridge)

VAGO4 30/08/12 | NC 5180 2715 | River Vagastie (above catchwater)
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4.3

RIVER TIRRY

The River Tirry arises 10km south of Altnaharra and travels approximately 20km south
before flowing into Loch Shin. Although it does not naturally form part of the Naver
Catchment, the Tirry receives water from the River Vagastie as part of a water transfer
scheme. During the 1950's a structure was built across the upper Vagastie catchment to
divert water into the neighbouring Shin catchment as part of the Loch Shin hydropower

scheme. Two of the KSFT long-term River Tirry electric fishing survey sites were considered

in this assessment (see Table 4 below).

Table 4 Details of electric fishing survey sites on the River Tirry

STOS 13/09/07

NC 5738 1339 | Downstream of confluence with Allt an
Locha Ghaineamhaich (Vagastie tranfer)
5T06 27/08/12 | NC 5231 2450 | Upstream of confluence with Allt an
Locha Ghaineamhaich (Vagastie tranfer)
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Figure 4-1a Location of RNF Electric Fishing Survey Sites with the Study Area
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Figure 4-1b Location of KSFT Electric Fishing Survey Sites with the Study Area
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5 ALLT NA H-AIRE BURN

5.1 INTRODUCTION

The Allt na h-Aire a Burn joins the right bank of the River Mudale approximately 150m below
the main A836 road bridge (NC 569 356). It is the lowest tributary on the Mudale catchment
and has a total length of approximately 8km. Riparian land use throughout its length is
dominated by moorland heath. A number of coniferous forestry blocks in its lower reaches

have recently been clear felled and replanted with native tree species.

An impassable falls exists approximately 750m upstream from the Allt na h-Aire a Burn's
confluence with the Mudale and just 200m upstream from the A836 road bridge at the
Altnaharra Hotel (see Figure 5-1). As a result of this only 9% of the catchment is naturally

accessible to salmon.

Figure 5-1 Impassable falls on the Allt na h-Aire Burn (downstream view)
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The area above the impassable falls on the Allt na h-Aire Burn was stocked with hatchery
bred salmon for the eleven year period between 1994 and 2004. Stocking was then

suspended following concerns over the source of brood stock and potential genetic

implications.

A revised 'Stocking Strategy’ was approved by Marine Scotland and Scottish Natural Heritage
and implemented in April 2011 when approximately 22,184 ‘unfed’ salmon fry of local
provenance (within 10km of the receptor site) were introduced above the impassable falls. A
further 22,986 hatchery bred salmon (c.5,500 ‘eyed ova’ and c.17,486 ‘unfed’ fry) were
introduced between January and March 2012 (see Figure 5-2 below).

Figure 5-2 RNF staff introducing salmon ‘eyed ova’ into an artificial ‘redd’ above the
impassable falls on the Allt na h-Aire Burn

Subject to the relevant permissions being granted, stocking above the falls will continue until
2014 with up to 25,000 hatchery bred salmon introduced per annum. A detailed assessment
of the impacts of a full four years stocking will then be undertaken, after which an informed

decision will be made with regards to future stocking operations.
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5.2

5.2.1

SITE ALTO1 — ALLT NA H-AIRE BURN (ABOVE IMPASSABLE FALLS) (02/08/12)
Site Description

This long-term monitoring site is located approximately 250m above the impassable falls on
the Allt na h-Aire Burn (NC 5639 3473). It was originally chosen to monitor the success of the
1994 to 2004 stocking programme. A photograph of the survey site (downstream view) is

presented in Figure 5-3 below.

Figure 5-3 Photograph of electric fishing site ALT01 taken in 2012 (downstream view)

Clear felling of coniferous forestry adjacent to the site was completed in 2010 and
subsequent replanting with native species was carried out in 2011. The newly planted
saplings were introduced into ‘mounds’ and extend to within approximately 30 metres of
the river bank. Deer have been excluded from the area, resulting in significant re-growth of

riparian vegetation.

The bank face and bank top vegetation on both banks were described as ‘simple’, i.e

predominantly 2-3 vegetation types, with or without scrub or trees, but including tall or
short herbs (e.g. grass and nettles etc).
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Prior to commencement of the survey the site was described as having ‘excellent’ in-stream
cover with the water level being ‘low’ and ‘clear’. The key in-stream physical habitat
characteristics recorded at the site are summarised in Table 5 below and compared to the

requirements of both salmon fry and parr as determined by Hendry & Cragg-Hine (1997).

Table 5 Summary of the key in-stream physical habitat characteristics recorded at
ALTO01 compared to the requirements of salmon fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions

Characteristic | Requirements Requirements

Water Depth <20 cm 20 to 40 cm | 5to 20 cm (average 10.4 cm)

Velocity | 50to65cm/s | 60to75cm/s | 30to 50 cm/s (average 40 cm/s)

Substrate Gravels and Cobble up to 15% gravel, 15% Pebble,
cobbles (16 to Boulder (64 to 55% cobble and 15% boulder
256 mm) | 256 mm)

River levels on the day of the survey were recorded as being ‘low’, with the average water
depth (10.4 cm) and velocity (40 cm/s) being more suited to salmon fry than parr. However,
levels on the Allt na h-Aire Burn are known to vary considerably and as such the depth and
velocities at the site under medium or ‘normal’ conditions are likely to be more suited to
both fry and parr. The substrate at the site was found to be dominated by cobbles between

64 and 256 mm in size, meeting the requirements of both fry and parr.
522 Atlantic Salmon

The length frequency histogram for ALTO1 (see Figure 5-4 below) indicates the presence of

two year classes of juvenile salmon in 2012.

Figure 5-4 Length frequency histogram for juvenile salmon captured during the 2012

survey at ALTO1
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As the falls below the site are impassable to adult salmon we can confidently conclude that
any juveniles present are the result of hatchery introductions. The strong 1+ year class of
fish indicates high survival of the eyed ova and unfed fry introduced in spring 2012. The 1+
year class represents those fish introduced as unfed fry in spring 2011 and also indicates

good survival rates.

The minimum salmon fry density recorded at ALTO1 in 2012 was 44.7 per 100m” (‘excellent’

classification), with a parr density of 9.9 per 100m® also being recorded (‘good’ classification)
(see Table 6 below).

Table 6 Observed 2012 salmon densities at site above the impassable falls on the
Allt na h-Aire Burn (ALTO01)

Age Fish Count Density Estimate (fish | Classification
(years) per 100m°) (based on Min.
Run | Run | Run | Run | Total | Carle& @ Minimum Estimate)
1 2 3 & Strub
Offry) | 21 [ 10 [ 5 [ - [3 | 484 | 447 [A-‘Excellent
1+ (parr) 7 1 0 - 8 9.9 9.9 B - ‘Good’
Total 28 11 5 - | 44 58.3 54.6
Number Salmon Missed 17 (61)

As this site is located above impassable falls, any salmon present are known to have
originated from hatchery introductions. This is clear when we consider the densities of fry
and parr recorded at the site since 1996 compared to that during the key stocking periods

(see Figure 5-5 below).

The results of surveys completed during the original stocking period (1994 to 2004) indicate

that juvenile salmon were consistently present, albeit at varying densities. Stocking ceased
in 2004 with the next surveys being completed in 2008 and 2010, when both fry and parr

were found to be absent.

The revised stocking strategy was implemented in spring 2011, with a survey completed
later that summer. Salmon fry were recorded as being present once again for the first time
since 2003, although salmon parr remained absent. This is a clear indication that all juvenile

salmon present at the site originated from the stocking earlier that year.
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5.2.3

Figure 5-5 Minimum densities of salmon fry and parr recorded at site ALT0O1 above
the impassable falls on the Allt na h-Aire a Burn (1996 to 2012)
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Stocking continued in 2012 and salmon fry were once again recorded as being present at the
site. In addition to this, salmon parr were also found to be present for the first time since
2003. These fish were clearly the survivors of the 2011 introduction and indicate good

survival of the hatchery bred fish to at least the 1+ year class.

The success of the revised stocking strategy is due in part to careful site selection and
determination of optimum stocking densities. It is believed that the care taken to ensure
that eggs and fry were only stocked into areas meeting their key habitat requirements has

resulted in the particularly high survival rates.

Brown/Sea Trout

Trout recorded at site ALTO1 in 2012 ranged between 48mm and 50mm in length and fell
within the 0+ year class fish (see Figure 5-6 below). This is a clear indication of successful

wild trout spawning above the falls on the Allt na h-Aire Burn.
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Figure 5-6 Length frequency histogram for brown trout captured during the 2012

survey at ALTO1
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The minimum trout fry density recorded at ALTO1 in 2012 was 6.2 per 100m” (‘good’

classification), with parr being ‘absent’ from the site (see Table 7 below).

Table 7 Observed 2012 trout densities at site above the impassable falls on the
Allt na h-Aire Burn (ALTO01)
Age Fish Count Density Estimate (fish | Classification
(years) per 100m?) (based on
Run | Run | Run | Run Total | Carle& | Minimum Min.
- 2 | 3 | & Strub Estimate)
0+ (fry) 4 1 0 . 5 6203 | 6.203 |B-‘Good’
1+(parr) | O 0 0 - 0 0 | 0 F - ‘Absent’
Total |4 1 0 = | 5 6.203 6.203
Number Salmon Missed ' 2(7)

A comparison of the total densities of trout recorded at site ALTO1 from 2002 to 2003 and
2010 to 2012 are presented in Figure 5-7 below. These are the only years that the densities

of trout captured at ALTO1 were recorded.
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5.2.4

Figure 5-7 Minimum densities of trout fry and parr recorded at site ALT01 above the
impassable falls on the Allt na h-Aire Burn (2002 to 2012)
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The densities of trout fry recorded at site ALTOL in 2012 (6.2 fish per 100m°) were the
highest on record, indicating particularly high fry survival. Trout parr were found to be

absent from the site for the first time this year.

No data exists for the period between 2004 and 2009 following cessation of the original
stocking programme. It is therefore not possible to determine whether trout densities
improved during this period or to establish a good baseline condition for trout (i.e. the

situation prior to stocking).

Youngson (2007) suggests that stocking fish from hatcheries into streams above obstructions
that are impassable to spawners places native populations of non-migrant salmonids such as
brown trout at risk. He describes that most obstructed streams support native populations
of non-migrant trout. Many of these enclosed populations of trout have evolved separately
for 10,000 - 12,000 years since they became isolated in the aftermath of the last glaciations.
Youngson suggests that the resulting diversity is of great intrinsic interest and should not be

inadvertently disrupted by passing reared salmonids above impassable falls.
European Eel

Eels were found to be present at site ALTOL, indicating that they are able to negotiate the
falls on the Allt na h-Aire Burn. All of those recorded were <15cm indicating that they were

juveniles (referred to as elvers). Minimum densities of eels recorded at the site between
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S.2.5

2010 and 2012 are presented in Figure 5-8 below.

Figure 5-8 Minimum densities of eels recorded during juvenile salmon surveys at site
ALTO1 (2010 - 2012)
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The densities of eels recorded in 2012 (2.5 per 100m”) were the highest since 2010 (when
eels were found to be absent). This suggests that there may have been a slight improvement

in the numbers of elvers accessing this site over the study period.
Species Composition

Five trout and a two eel were recorded at the site, together with forty four juvenile salmon
(see Figure 5-9 below). This means that salmon were the dominant species with 86% of the
total (compared to 86% in 2011), followed by trout with 10% of the total (compared to 11%
in 2011) and eels with 4% of the total (compared to 2% in 2011).

The presence of eels at the site indicates that they are able to negotiate the falls on the Allt
na h-Aire Burn. Given the nature of the falls it is most likely that the trout are part of a native

population of non-migrant trout.

Page 19 of 95



Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

Figure 5-9 Proportion of each fish species (percentage) present at site ALTO1 in 2012
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o3

5.3.1

SITE ALTO2 (SCM) — ALLT NA H-AIRE BURN (BELOW IMPASSABLE FALLS) (02/08/12)
Site Description

This survey site is located directly below the impassable falls on the Allt na h-Aire Burn (NC
5680 3507) and approximately 50 metres upstream of the A836 road bridge next to the
Altnaharra Hotel. The site provides baseline information on the importance of the lower
reaches of the Allt na h-Aire Burn as a spawning and nursery area for salmon. It has been
chosen as one of the Naver SAC Site Condition Monitoring (SCM) locations. A photograph of
the survey site (downstream facing view) is presented in Figure 5-10 below.

Figure 5-10 Photograph of electric fishing site ALT02 (SCM) in 2012 (downstream view)

Recent clear felling forestry works were noted upstream from the site as described in
Section 5.2 of this document. A wide buffer strip of moorland heath and an access track
exist between the river and forestry blocks on the right bank. The land on the left bank was
dominated by moorland heath, recently ‘mounded’ and planted with native tree species.

The site falls within an area fenced in 2011 to exclude deer and prevent damage to the
newly planted tree saplings. This has resulted in significant natural regeneration of riparian

vegetation. A ‘'water gate’ was also installed on the fence line where it crosses the burn just
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5.3.2

above the road bridge and downstream of the survey site.

The bank face and bank top vegetation on both banks were described as ‘simple’, i.e.
predominantly 2-3 vegetation types, with or without scrub or trees, but including tall or

short herbs (e.g. grass and nettles etc).

Prior to commencement of the survey the site was described as having ‘excellent’ in-stream
cover with the water level being ‘low’ in height and ‘clear’ in colour. The key in-stream
physical habitat characteristics recorded at the site are summarised in Table 8 below and
compared to the requirements of both fry and parr as determined by Hendry & Cragg-Hine
(1997).

Table 8 Summary of the key in-stream physical habitat characteristics recorded at
ALTO02 (SCM) compared to the requirements of fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions
Characteristic | Requirements Requirements
Water Depth <20 cm 20 to 40 cm 5 to 50 cm (average 15 cm)
Velocity | 50to65cm/s | 60to75cm/s | 29to 50 cm/s (average 37 cm/s)
Substrate Gravels and Cobble up to 25% gravel, 25% pebble,
cobbles (16 to Boulder (64 to 25% cobble and 15% boulder,
256 mm) 256 mm) 10% Bedrock

The average water depth at the site on the day of the survey (15cm) was most suited to
salmon fry. However, the depths varied considerably throughout the site from shallow riffles
(5cm in depth) suited to fry to a particularly deep pool at the upper end (50cm in depth)

more suited to parr.

River level and resulting velocities (average 37 cm/s) were higher than when last surveyed in
2011 (average 23 cm/s) and lower than the optimum requirements of either fry or parr. A
good range of substrate types offered ideal habitat for a range of life stages of the salmon

including spawning, fry and parr.
Atlantic Salmon

The length frequency histogram for ALTO2 (SCM) (see Figure 5-11 below) indicates that
three year classes of fish were present at the site in 2012. A strong 1+ year class in relation
to the O+ year class suggests that either fry survival in 2012 was low, fry survival in 2011 was

high, or that parr have migrated into the site from other areas.

Page 22 of 95



Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

Figure 5-11 Length frequency histogram for juvenile salmon captured during the 2012
survey at ALT02 (SCM)
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In 2012 the 0+ year old fish ranged between 38mm and 48mm in length. The largest fish
from which scale samples were taken was a 112mm parr aged at 2+ years old. This fish is
likely to smolt at 3 years old. This is a particularly important point given that 3 year old
salmon parr often go on to become 'spring fish’ when returning as adults. The “spring’ fish
are those that enter the river before May. The ‘spring’ component of the Naver salmon

population is known to be in decline and particularly vulnerable.

Minimum salmon fry densities at ALTO2 (SCM) were found to be 15.6 per 100m® indicating
that it supports ‘'moderate’ populations of salmon fry (see Table 9 below). This suggests that
in 2011 adult salmon were able to access this area to spawning, although only with low
success. Parr densities were found to be 46.9 per 100m” indicating that it supported

‘excellent’ populations of salmon parr.

Table 9 Observed 2012 salmon densities at site below the impassable falls on the
Allt nah-Aire Burn - ALT02 (SCM)
Age Fish Count Density Estimate (fish per | Classification
100m°) (based on Min.
Run | Run | Run | Run | Total Carle & Minimum Estimate)
1 2 3 4 Strub

o+ | 7 [ a | 8 | - [ 19 e 15.625 | C-’Moderate’

1+ | 35 | 15 | 7 - 57 50.164 46.875 | A-‘Excellent’
Total 42 19 15 - 76 - 62.500

Number Salmon Missed 22 (98)

When compared to the results of previous surveys (see Figure 5-12 below), the densities of

fry recorded in 2012 (15.6 fry per 100m?) were significantly less than in 2011 (26.9 fry per
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5.3.3

100m?), resulting in a decrease in classification from ‘good’ to ‘moderate’. This decrease is
thought to be due to the extremely low river levels recorded during the spawning season in

2011 and subsequent restricted access for adult salmon.

Figure 5-12 Minimum densities of juvenile salmon fry and parr recorded at site ALT02
(SCM) below the impassable falls on the Allt na h-Aire burn (2010 to 2012)

ALTO2 (SCM)
f0
60
L]
E 50
o
=
o 40
a
E3D
[*]
zID
10
nll I = W —il— = . i —li—tF
W N W M QO o N M % I W ™~ @ B O - e
g W W E s S O s S B g e E el e
g Ay a o s B B B B E S A S B O
[ U N — DR o= U o S . I ' S n. [ o' (N o S o NS ' S = SR ' ISR " I =" SRR 5 |
Year
MFry MParr

The density of parr recorded at the site in 2012 (46.9 fry per 100m?) was lower than that
recorded in 2011 (60.3 fry per 100m’), but higher than that in 2010 (31.5 fry per 100m%).

Despite this variation the site has retained an ‘excellent’ parr classification.
Brown/Sea Trout

The majority of trout recorded at the site in 2012 ranged between 43mm and 54mm and
represented the 0+ year class (see Figure 5-13 below). This indicates that trout spawn below

the falls on the Allt na h-Aire Burn.

Three further year classes of trout were also found to be present, with largest fish being a
350mm ‘fresh’ run sea trout with an age of 2.1+ as determined by scale reading. This fish
spent two years in the river before dropping downstream and spending a further year at sea.
It then returned to fresh water and rapidly made its way to the Allt na h-Aire Burn where we
believe that it is likely to spawn. This is the first confirmed report of an adult sea trout in the
Allt na h-Aire Burn,
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Figure 5-13 Length frequency histogram for brown trout/sea trout captured during the
2012 survey at ALTO2 (SCM)
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The minimum trout fry density recorded at ALTO2 (SCM) in 2012 was 3.3 per 100m’ (‘poor’

classification), with parr densities being recorded at 2.5 per 100m” (‘moderate’ classification)

(see Table 10 below).
Table 10 Observed 2012 trout densities at site below the impassable falls on the Allt
na h-Aire Burn - ALTD2 (SCM)
Age Fish Count Density Estimate Classification
(years) (fish per 100m°) (based on Min.
Run | Run | Run | Run @ Total | Carle& Minimum Estimate)
1 2 3 4 Strub
0+ (fry) 4 0 0 " 4 - 3,289 | D-‘Poor’
parr) | 1 [ 2 | o [ - | 3 | 2467 | 2467 [C-‘Moderate
Total | 5 2 0 - 7 - 5.756
Mumber Salmon Missed  1(8)
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A comparison of the densities of trout fry and parr recorded at site ALT02 (SCM) between
2010 and 2012 is presented in Figure 5-14 below.

Figure 5-14 Minimum densities of trout fry and parr recorded at site ALTO2 (SCM)
below the impassable falls on the Allt na h-Aire Burn (2010 to 2012)
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The densities of both trout fry (3.3 fish per 100m®) and parr (2.5 fish per 100m°) recorded at
site ALTO2 (SCM) in 2012 were the highest since it was first surveyed in 2010. It is however

clear that the densities of juvenile trout at this site are highly variable.
5.3.4 European Eel

Eels were found to be present at site ALTO2 (SCM) in 2012. All of those recorded were
<15cm indicating that they were juveniles (referred to as elvers). Minimum densities of eels

recorded at the site between 2010 and 2012 are presented in Figure 5-15 below.
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5.3.5

Figure 5-15 Minimum densities of eels recorded during juvenile salmon surveys at site
ALTO2 (SCM) (2010 - 2012)
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The densities of eels recorded in 2012 (4.1 per 100m°) was less than that in 2011 (4.1 per
100m?), but greater than 2010 when they were found to be absent. Eel densities recorded
below the falls were higher than those above the falls.

Species Composition

Seven trout and a five eels were recorded at the site, together with seventy six juvenile
salmon (see Figure 5-16 below). This means that salmon were the dominant species with
86% of the total (compared to 86% in 2011), followed by trout with 8% of the total
(compared to 2% in 2011) and eels with 6% of the total (compared to 9% in 2011).

Minnow (Phoxinus phoxinus) were also present at the site in 2011 but not recorded in 2012,
The minnow is an invasive non-native species (native to England and Wales but not
Scotland) that competes with salmonids for food and space and feeds on salmonid eggs and
fry. Overall, the species composition above and below the falls in 2012 was found to be very

similar.
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Figure 5-16 Proportion of each fish species (percentage) present at site ALT02 (SCM) in
2012
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5.4

SUMMARY

A natural obstruction to the passage of migratory salmonids is located on the Allt na h-

Aire Burn approximately 750 metres above its confluence with the River Mudale.

In 2012 the reach below the falls was found to support minimum densities of 15.6 fry
per 100m’ (‘moderate’ classification) and 46.9 parr per 100m® (‘excellent’ classification).
Spawning success and fry survival below the falls is thought to be heavily influenced by
river level and subsequent accessibility for adult salmon; however it is clear that it

provides an important spawning and nursery area.

Salmon populations in the reach above the falls are artificially supported by the
introduction of hatchery bred ‘eyed ova' and ‘unfed fry’, with minimum densities of 44.7
fry per 100m* (‘excellent’ classification) and 9.9 parr per 100m® (‘good’ classification)
being achieved. Should hatchery operations cease then salmon would soon become

absent from the area above the falls.

The average density of salmon fry recorded across all sites on the Allt na h-Aire Burn in
2012 was 30.15 per 100m” (‘good’ classification) with the average density of parr being
28.4 per 100m” (‘excellent’ classification). The presence of 2+ year old parr indicates

that the burn is likely to be a spawning and nursery area for vulnerable ‘spring’ salmon.

The 2012 survey results indicate that trout are distributed throughout the Allt na h-Aire
Burn. Those present above the falls are likely to form part of a glacially relic population
of particular conservation value. Those below the falls are likely to be from both sea and

brown trout origin.

Minimum trout densities of 6.2 fry per 100m® (‘good’ classification) were recorded
above the falls in 2012 with trout parr being absent. The densities of fry below the falls
were significantly lower (3.3 per 100m® ‘poor’ classification) with parr densities of 2.5
per 100m” (‘moderate’ classification). Densities of juvenile trout are highly variable from

year to year.

The average density of trout fry recorded across all sites on the Allt na h-Aire Burn in
2012 was 4.8 per 100m” (‘moderate’ classification) with the average density of parr

being 1.2 per 100m" (‘very poor’ classification).

Eels were distributed throughout the Allt na h-Aire Burn, with densities below the falls
(4.1 per 100m°) higher than those above (2.5 per 100m°). The majority of eels recorded
in 2012 were juvenile (elvers) and present in relatively low densities. The average

density of eels recorded across all sites on the Allt na h-Aire Burn in 2012 was 3.3 per
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100m”,
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6.1

RIVER VAGASTIE

INTRODUCTION

The River Vagastie arises from the slopes of Meall an Fhuarain to the north and Choc an
Alaskie to the east. Three major tributaries (Allt Bealach an Fhuarain, Allt Meadhonach and
Allt a3’ Chuil) meet to form the Allt 3’ Chraisg (NC 520 267). This in turn flows under the AB36
(Lairg road) becoming the River Vagastie at the croft at Vagastie (NC 535 282). A photograph

of the river (downstream view) is presented in Figure 6-1 below.

Figure 6-1 The Allt 3’ Chraisg upstream of the A836 (downstream view)

The Vagastie flows approximately 13km from the start of Allt 3" Chraisg to its confluence
with Loch Naver at Altnaharra (NC 578 348). It is joined by two major tributaries: Feith Bad
an Loch (NC 538 289) approximately 9 km from the loch; and Allt Loch na Glas-choille (NC
567 335) approximately 2 km from the loch.

The banks of the upper catchment are dominated by moorland heath. Mature alders begin
to appear in low numbers along the banks of the middle reaches, with commercial

coniferous forestry blocks and more recently planted native blocks dominating the hills of
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6.2

the left bank (see Figure 6-2). Mature native alders become more abundant on the banks of
the lower reaches of the river. The wider environment in this area has been enhanced
through the clearance of coniferous forestry blocks and replanting with native species. Areas

have also been fenced to allow natural regeneration through the exclusion of deer.

Figure 6-2 Mature alders in low numbers along the middle reach of the river with
commercial forestry block in the background

SCOTTISH AND SOUTHERN ENERGY CATCHWATER

The first Water Framework Directive (WFD) River Basin Management Plan (RBMP) identified
the River Vagastie as a designated Heavily Modified Water body (HMWAB). This is as a result

of abstraction and morphological pressures resulting from the production of renewable
electricity.

During the 1950's a structure was built across the upper Vagastie catchment to divert water
into the neighbouring Shin catchment as part of the Loch Shin hydro-power scheme. This
consists of a concrete dam and canal system or ‘catchwater’ impounding the Allt Bealach,
Allt Meadhonach and Allt a° Chuil (see Figure 6-3) and exporting flow to the River Tirry
(which in turn flows into Loch Shin).
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Figure 6-3 Path of concrete dam and canal system or ‘catchwater’ impounding the
Allt Bealach, Allt Meadhonach and Allt 3’ Chuil

Through this designation the Scottish Environmental Protection Agency (SEPA) as the
competent authority, recognise that the SSE catchwater impacts on the River Vagastie such
as to deviate the river hydro-morphology from that of the natural system. Potential impacts

of the Vagastie transfer on fish populations are as follows:

s Presenting a physical barrier preventing the upstream and downstream migration.

¢ Reducing downstream flows (particularly low and moderate flows) and degrading the
wetted habitat usable to fish (in terms of the length and area of the river which is

covered in water to a minimum depth). Along the river this is reflected as:

o An ephemeral stream (acting like a headwater) in the reach immediately

downstream of the catchwater;
o The flow characteristics of the upper river in the middle reaches of the river; and
o The flow characteristics of the middle reaches of the river in the lower river.

¢ Changing high flow (flood flow) characteristics in the river, with:
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o Potential impact on fish migration trigger flows;

o Owerall reduction in the energy of flood flows, reducing the “work” of the river

in moving, sorting and turning over the bed material (with substrate from the
headwaters trapped behind the catchwater), degrading the physical habitat; and

o Increase in risk of scour flows — under high rainfall conditions the impoundment
is understood to overtop and the ephemeral reach immediately downstream of

the impoundment transform from zero flow to very high flow.

A recent SEPA hydrological assessment has shown that the combined catchment area above
the impoundments is Bkm® (SEPA, 2008). As the total catchment of the River Vagastie is

37km” this means that the impoundments are diverting 22% of the total catchment area.

SEPA concluded that the diversion of water from the headwaters of the Vagastie depletes
flows by a proportion of approximately 75% 1.5km downstream of the impoundments,
decreasing to approximately 36% 5km downstream of the impoundments, 31% B8km
downstream of the impoundments and 25% at its confluence with Loch Naver. Figure 6-4
below shows the positions of each survey site in relation to the impoundment and zones of

depleted flows.
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Figure 6-4 Position of each survey site on the River Vagastie in relation to the
impoundment and zones of depleted flows.
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6.3

6.3.1

SITE VAGO1 (SCM) - RIVER VAGASTIE AT ALTNAHARRA FOOTBALL PITCH (15/08/12)

Site Description

This site is located on the River Vagastie approximately 2km upstream from its confluence
with Loch Naver (NC 5683 3357) and alongside the old Altnaharra football pitch. It is the
lowest site on the Vagastie catchment situated approximately 50m below the Allt Loch na
Glas-choille (an important tributary in terms of flow input). A photograph of the survey site

(upstream view) is presented in Figure 6-5 below.

Figure 6-5 Photograph of electric fishing site VAGO01 (SCM) taken in 2012 (upstream

view)

The riparian land on the left bank consists of a mixture of old growth broad leaf trees close
to the river and a mixture of recently planted broad leafs and natural regeneration up to
approximately 40m from the river. The right bank of the river is fringed by old growth broad

leaf trees running into moorland heath grazed by sheep and red deer.

The bank face vegetation on both banks was described as being 'simple’, i.e. predominantly
2-3 vegetation types, with or without scrub or trees, but including tall or short herbs (e.g.

grass and nettles etc). The bank top vegetation on both banks was described as being
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‘complex’, i.e. four or more vegetation types including scrub or trees.

Prior to commencement of the survey the site was described as having ‘excellent’ in-stream
cover and the water level was recorded as being ‘low’ in height and ‘clear’ in colour. Both
upstream and downstream stop nets were used, together with hand nets due to the low

river levels.

The key in-stream physical habitat characteristics recorded at the site are summarised in
Table 11 below and compared to the requirements of both fry and parr as determined by
Hendry & Cragg-Hine (1997).

Table 11 Summary of the key in-stream physical habitat characteristics recorded at
VAGO1 (SCM) compared to the requirements of fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions
Characteristic Requirements Requirements
Water Depth <20 cm 20 to 40 cm S to 15 cm (average 10.6 cm)
Velocity 50to65cm/s | 60to 75 cm/s | 30 to 50 cm/s (average 40 cm/s)
Substrate Gravels and Cobble up to 25% gravel, 25% pebbles,
cobbles (16 to Boulder (64 to 25% cobbles, 25% Boulder.
256 mm) | 256 mm)

The range of depths recorded at the site were between 5cm and 15cm, closely matching the
requirements of salmon fry. Depths were not ideal for salmon parr. Velocities on the day of
the survey varied between 30 cm/s and 50 cm/s (with an average of 40 cm/s), falling well

short of the ideal requirements of both fry and parr.

A good range of evenly distributed substrate types offered ideal habitat for a range of life
stages of the salmon including spawning, fry and parr. This is a significant change from 2010
when the bed substrate was recorded as being dominated by pebbles (25%) and cobbles
(65%), with gravel and boulders also present in smaller quantities. This together with further
observations suggest that there has been a change in the bed of the river, possibly
associated with the heavy flooding recorded in December 2010 and subsequent bed

movement.

In summary, the physical habitat characteristics at the site seem to be more suited to the
requirements of salmon fry than parr. It would therefore be expected that the site should

support at least good densities of fry but also support at least moderate populations of parr.

Page 37 of 95



Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

6.3.2

Atlantic Salmon

The length frequency histogram and scale reading results for VAGO1 (SCM) indicate the
presence of three year classes of fish, including 0+ year old fry, 1+ year old parr and 2+ year
old parr (see Figure 6-6 below). In 2012 the 0+ year old fish ranged between 40mm and
57mm in length. The largest fish from which scale samples were taken was a 107mm parr

aged at 2+ years old.

Figure 6-6 Length frequency histogram for juvenile salmon captured during the 2012
survey at VAGO1 (SCM)
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Minimum salmon fry densities at VAGO1 (SCM) were found to be 61.2 per 100m” indicating
that it supports ‘excellent’ densities (see Table 12 below). Parr densities at the site were

found to be 50.7 per 100m” indicating that it also supports ‘excellent’ populations of salmon

parr.
Table 12 Observed 2012 salmon densities at site on the River Vagastie at Altnaharra
foothall pitch VAGO1 (SCM)
Age Fish Count Density Estimate (fish per | Classification
100m°) (based on
Run | Run | Run | Run | Total Carle & Minimum Min.
1 2 3 4 Strub Estimate)
o+ [ 32 | 21 | 11 | - | 64 | 73586 | 6L162 |A-‘Excellent’
1+ 32 15 b - 53 54.472 50.650 A- ‘Excellent’
Total bd 36 17 - 117 | 128.058 111.812
Number Salmon Missed 22(139)

The densities of fry recorded in 2012 (61.2 per 100m°) were greater than those in 2011 (42.4
per 100m?) but significantly less than the peak densities recorded in 2008 (84.8 per 100m°)
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and 2010 (108.7 per 100m°). Despite this the site has maintained an ‘excellent’ fry

classification since 2008, with an overall trend for increasing densities (see Figure 6-7

below).
Figure 6-7 Densities of juvenile salmon fry and parr recorded at the site on the River
Vagastie at Altnaharra football pitch VAGO1 (SCM)
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Fry densities are known to vary considerably from year to year, e.g. if a redd is located
within a survey reach the densities of fry will be much higher than if the red was located just
downstream of the site. They are therefore best used as a measure of the distribution of

spawning rather than for studying general long-term trends in juvenile salmon populations.

The parr densities recorded at the site have consistently achieved ‘excellent’ classification
since 2003. There has also been a clear trend for improving densities since 2000 when 10.6
parr per 100m® were recorded. The survey in 2012 produced the highest densities of parr
(50.7 per 100m”) recorded to date at site ALTO1 (SCM).

Parr densities give a much better indication of the general ‘health’ of juvenile salmon
populations than fry. The habitat characteristics of the site present a limiting factor to the
densities of parr that it can support (known as the ‘carrying capacity’). Because the site does
not meet all the habitat requirements of salmon parr it will only be able to support a limited
density, i.e. once all the available habitat is taken up there will be no more room for

additional parr.
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6.3.3 Brown/Sea Trout

The majority of trout recorded at the site in 2012 ranged between 55mm and 68mm and are

thought to represent the O+ year class (see Figure 6-8 below). This indicates that trout

successfully spawned at the site in 2011. No further year classes of trout were recorded.

Figure 6-8 Length frequency histogram for brown trout/sea trout captured during the
2012 survey at VAGO1 (SCM)
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The minimum trout fry density recorded at VAGO1 (S5CM) in 2012 was 5.7 per 100m®

(‘moderate’ classification), with parr being absent from the site (see Table 13 below).

Table 4 Observed 2012 trout densities at site on the River Vagastie at Altnaharra
foothall pitch VAGO1 (SCM)
Age Fish Count Density Estimate Classification
{years) (fish per 100m°) (based on Min.
Run | Run [ Run | Run ‘ Total | Carle& @ Minimum Estimate)
1 2 3 4 Strub
O+(fry) | 4 - 1 - | 6 | 5734 5.734 | C~"Moderate’
1+(parr) | O 0 0 - 0 0.000 0.000 F - ‘Absent’
Total | 4 1 1 - | 6 5.734 5.734
Number Salmon Missed 1)

A comparison of the total densities of trout recorded at site VAGO1 (SCM) between 2000 and

2012 are presented in Figure 6-9 below.
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Figure 6-9 Minimum densities of trout fry and parr recorded at site VAGO1 (SCM) at
Altnaharra Football Pitch (2000 to 2012)
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The density of trout fry recorded in 2012 (5.7 fish per 100m®) was the highest on record.
However, trout parr were found to be absent. Overall, the trout densities at the site have
varied considerably from year to year, with trout found to be completely absent during the

2011 survey.

European Eel

Eels were found to be present at site VAGO1 (SCM) in 2012. All of those recorded were
<15cm indicating that they were juveniles (referred to as elvers). Minimum densities of eels

recorded at the site between 2010 and 2012 are presented in Figure 6-10 below.

The densities of eels recorded in 2012 (1.0 per 100m®) were greater than in 2010 and 2011
when eels were found to be absent. However, eels were recorded at slightly higher densities

in 2009 (1.8 per 100m°). Overall it seems that eel densities at this site are highly variable.
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Figure 6-10 Minimum densities of eels recorded during juvenile salmon surveys at site
VAGO1 (SCM) (2008 - 2012)
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6.3.5 Species Composition

Six trout and a one eel were recorded at the site, together with one hundred and seventeen

juvenile salmon (see Figure 6-11 below).

Figure 6-11 Proportion of each fish species (percentage) present at site VAGO1 (SCIM)
in 2012

M Salmon
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¥ Eel
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This means that salmon were the dominant species with 94% of the total (compared to
100% in 2011), followed by trout with 5% of the total (compared to 0% in 2011) and eels
with 1% of the total (compared to 0% in 2011).
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6.4

6.4.1

SITE VAGO2 (SCM) — MIDDLE REACHES OF THE RIVER VAGASTIE (30/08/12)
Site Description

This site is located in the middle reaches of the River Vagastie (NC 5456 3070) approximately
6.5km upstream from its confluence with Loch Naver. It is situated adjacent to a recently
felled coniferous forestry block and just downstream from a small set of ‘passable’ falls. A

photograph of the survey site (downstream view) is presented in Figure 6-12 below.

Figure 6-12 Photograph of electric fishing site VAG02 (S5CM) taken in 2012

(downstream view)

The riparian land on both banks consists of moorland heath grazed by sheep and red deer.
Mature old growth alders also fringe the river on the right bank, although in very low
densities. On the opposite site of the road (on the left bank) is the site of a coniferous

forestry block which was cleared in 2011.

The bank face and bank top vegetation on both banks was described as being ‘complex’, i.e.

four or more vegetation types including scrub or trees. Prior to commencement of the
survey the site was described as having ‘excellent’ in-stream cover and the water level was

recorded as being ‘medium’ height and ‘clear’ in colour. Both upstream and downstream
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stop nets were used, together with a combination of banner and hand nets.

The key in-stream physical habitat characteristics recorded at the site are summarised in

Table 14 below and compared to the requirements of both fry and parr as determined by
Hendry & Cragg-Hine (1997).

Table 14 Summary of the key in-stream physical habitat characteristics recorded at
VAGO2 compared to the requirements of fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions
Characteristic = Reguirements Requirements
Water Depth | <20cm | 20to40cm 10 to 45 cm (average 24.8 cm)
Velocity 50 to 65 cm/s 60 to 75 cm/s 30 to 100cm/s (average 67 cm/s)
Substrate Gravels and Cobble up to 5% gravel, 5% pebbles, 15%
cobbles (16 to Boulder (64 to cobbles, 35% boulder, 40% bed
| 256 mm) | 256 mm) rock.

The depths recorded at the site ranged between 10cm and 40cm matching the requirements
of both salmon fry and parr. This was also true for the velocities on the day of the survey (30

to 100cm/s), with the average velocity (67 cm/s) being more suited to parr.

The bed substrate was dominated by cobbles (15%) boulders (35%) and bedrock [(40%),
however gravel and pebbles were recorded in much lower proportions. This indicates that

the substrate was more suitable for parr, with fry habitat being limited.

In summary, the physical habitat characteristics at the site seem to be more suited to the
requirements of salmon parr than fry. We would therefore expect that the site should

support at least good densities of parr but no more than moderate populations of fry.
Atlantic Salmon

The length frequency histogram and scale reading results for VAG02 (SCM) indicate the

presence of three clear year classes of fish including 0+ year old fry, 1+ year old parr and 2+

year old parr (see Figure 6-13 below).
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Figure 6-13 Length frequency histogram for juvenile salmon captured during the 2012
survey at VAGO2 (SCM)
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The 0+ year class was poorly represented with just five individual fish ranging between 42
and 50mm in length. The low numbers indicate a low spawning success at this site in the
winter of 2011/2012. This may be due to a lack of suitable fry habitat, with the numbers of
0+ fish captured at this site being significantly less that at VAGO1 (SCM) lower in the

catchment.

The number of individuals recorded in the 1+ year classes were higher than in the 0+ year
class. This is unusual as one would expect a decrease in numbers year to year due to natural
mortality. This suggests that at least some of the fish in the 1+ year classes have migrated

into this site from other areas in the river (either upstream or downstream).

Salmon fry densities at VAGO2 (SCM) were found to 5.4 per 100m®, indicating that it
supports ‘very poor’ densities of fry (see Table 15 below). This is lower than the ‘moderate’
densities predicted from the habitat assessment. Parr densities at the site were found to be
20.6 per 100m* indicating that it supports ‘excellent’ populations of salmon parr as

predicted from the habitat characteristics recorded at the site.
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Table 15 Observed 2012 salmon densities at site in the middle reaches of the River
Vagastie VAGO2 (SCM)
Age Fish Count Density Estimate (fish per | Classification
100m°) (based on Min.
Run | Run | Run | Run | Total Carle & Minimum Estimate)
1 2 3 4 Strub
oo | 2 [ @2 | w [ ® | s 5.411 5.411 | D - Poor
1+ 5 5 5 | 4 19 | 30.303 20.563 | A - Excellent
Total 7 7 b 4 24 35.714 25.974
Number Salmon Missed 7(31)
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A comparison with the results of surveys in previous years (see Figure 6-14 below) indicates
that a ‘poor’ fry classification at this site is not unusual. This may be due to the limited
availability of fry habitat at the site, the effects of low flows resulting from the catchwater,

or a combination of both.

Figure 6-14 Densities of juvenile salmon fry and parr recorded at the site in the middle
reaches of the River Vagastie VAG02 (S5CM)
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It should be noted that densities of 42 fry per 100m* (‘excellent’) were recorded during a
survey at this site in 1990, This suggests a significant change in the status of salmon stocks in
the Vagastie sometime between 1990 and 2000. The exact reason is not known, but it may

well be due to a change in water management at the catchwater.

There has been an overall trend for increasing salmon parr densities at VAG02 (SCM) since
the site was first investigated in 1990 (8 per 100m” ‘moderate’ classification). Densities
peaked at 35 per 100m” ("excellent’) in 2007, before dropping back down to ‘good’ (12 per
100m?) in 2008. The densities of parr recorded in 2012 (20.6 per 100m°) were the second

highest on record for this site
Brown/Sea Trout

The trout recorded at the site in 2012 ranged between 57mm and 145mm and are thought
to represent three year classes of fish (see Figure 6-15 below). The 57mm fish was the only

representative of the 0+ year class, indicating that trout spawning was limited at this site.
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Figure 6-15 Length frequency histogram for brown trout/sea trout captured during the
2012 survey at VAGO2 (SCM)
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The minimum trout fry density recorded at VAGO2 (SCM) in 2012 was 1.1 per 100m” (‘very
poor’ classification), with parr densities being recorded at 2.2 per 100m® ('poor’

classification) (see Table 16 below).

Table 16 Observed 2012 trout densities at the site in the middle reaches of the River
Vagastie VAGO2 (SCM)

Age Fish Count Density Estimate Classification
(years) (fish per 100m°) (based on Min.
Run | Run | Run | Run Total | Carle & Minimum Estimate)
1 2 3 4 Strub

0+ (fry) 1 0 0 - 1 - 1.082 C - 'Very Poor’
Tparg | 2 T 0 | 6] - |2 - | 2165 |F-‘Poor

Total 3 0 0 - 3 - 3.247

Number Salmon Missed 0 (3)

A comparison of the total densities of trout recorded at site VAG02 (SCM) between 2000 and
2012 are presented in Figure 6-16 below.
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Figure 6-16 Densities of brown trout/sea trout recorded at site VAG02 (SCM) in the
middle reach of the Vagastie (2000 to 2012)
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The densities of fry trout recorded in 2012 (1.1 fish per 100m®) were greater than in 2011
(0.0 fish per 100m?) and the joint second highest since 2000 (2 fish per 100m®). Densities of
trout parr in 2012 (2.2 fish per 100m*) were less than in 2011 (4.4 fish per 100m?) but still
relatively high (in comparison to previous years). Overall, fry densities have been

consistently poor, with a trend for improving parr densities.
European Eel

Eels were found to be present at site VAG02 (SCM) in 2012. All of those recorded were
<15cm indicating that they were juveniles (referred to as elvers). Minimum densities of eels

recorded at the site between 2010 and 2012 are presented in Figure 6-17 below.

The densities of eels recorded in 2012 (2.2 per 100m°) were greater than between 2008 and
2011 when eels were found to be absent. Overall it seems that eel densities at this site are

generally low or absent,

Page 49 of 95



Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

Figure 6-17 Minimum densities of eels recorded during juvenile salmon surveys at site
VAGO2 (SCM) (2010 - 2012)
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6.4.5 Species Composition

Three trout and two eels were recorded at the site, together with twenty four juvenile

salmon (see Figure 6-18 below).

Figure 6-18 Proportion of each fish species (percentage) present at site VAG02 (SCM)

B Salmon
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This means that salmon were the dominant species with 83% of the total (compared to 85%
in 2011), followed by trout with 10% of the total (compared to 15% in 2011) and eels with
7% of the total (compared to 0% in 2011).
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6.5

6.5.1

SITE VAGO3 - UPPER REACHES OF THE RIVER VAGASTIE (30/08/12)
Site Description

This site is located on the Allt 3’ Chraisg approximately 135m above the A836 (Lairg road)
(NC 5324 2717). Flows at the site are known to be significantly depleted by the catchwater
which is situated approximately 2km upstream of its location. A photograph of the survey

site is presented in Figure 6-19 below.

Figure 6-19 Photograph of electric fishing site VAGO03 taken in 2012 (upstream view)

The riparian land on both banks is dominated by moorland heath grazed by red deer. In

contrast to the lower reaches of the river, mature old growth alders are absent.

Areas of the river bed were covered with orange coloured sediment. This is typical in areas
producing iron-bearing ground water, where the iron is oxidized to ferric hydroxide upon
encountering the toxic environment of the surface. This is not unusual for the Naver
catchment, but the sediment would usually be washed away during high flows. This together
with the fact that large amounts of algae were also present is indicative of low flows at the

site.

The bank face and bank top vegetation on both banks was described as being 'simple’, i.e.
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predominantly 2-3 vegetation types, with or without scrub or trees, but including tall or

short herbs (e.g. grass and nettles etc).

Prior to commencement of the survey the site was described as having ‘moderate’ in-stream
cover and the water level was recorded as being ‘medium’ in height and ‘coloured’. Both

upstream and downstream stop nets were used together with hand nets.

A summary of the key in-stream physical habitat characteristics recorded are summarised in
Table 17 below and compared to the requirements of both fry and parr as determined by
Hendry & Cragg-Hine (1997).

Table 17 Summary of the key in-stream physical habitat characteristics recorded at
VAGO3 compared to the requirements of fry and parr (Hendry & Cragg-Hine, 1997).

Hahitat Fry Parr Site Conditions

Characteristic = Requirements Requirements

Water Depth <20 cm 20 to 40 cm S to 30 cm (average 17 cm)

Velocity 50to65cm/s | 60to 75 cm/s | 20 to 30 cm/s (average 27 cm/s)

Substrate Gravels and Cobble up to 2% fine organic matter, 2%
cobbles (16 to Boulder (64 to sand, 5% gravel, 5% pebbles,
256 mm) 256 mm) 25% cobbles, 51% boulder, and

10% bed rock.

The depths recorded at the site rangéﬁ between 5cm and-EDcm, meeting the requirementa.
of both salmon fry and parr. Velocities on the day of the survey were higher than in previous
years due to the ‘medium’ water levels and varied between 20 cm/s and 30 cm/s (with an
average of 27 cm/s). Despite this they still fell well below the ideal requirements of both fry

and parr.

The bed substrate was dominated by cobbles (25%) and boulders (51%) providing excellent
habitat for parr. Gravel and pebbles were also present providing fry habitat, although in
much lower proportions (5% each). There were relatively high proportions of inorganic
matter and sand covering the bed substrate, most likely associated with low flows. This
could act to ‘smother’ gravels and limit the survival of fry. This coupled with high summer
water temperatures resulting from low flows is likely to significantly reduce the survival of

both fry and parr at the site.

Although the basic bed substrate at the site provides habitat for salmon fry and parr, the
effects of low flows (in particular high water temperatures and sedimentation) are likely to

limit the survival of fry in particular.
Atlantic Salmon

The length frequency histogram and scale reading results for VAGO3 indicate an absence of
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0+ year old fish (see Figure 6-20 below) in 2012. Both 1+ and 2+ year classes were

confirmed as being present.

Figure 6-20 Length frequency histogram for juvenile salmon captured during the 2012

survey at VAGO3
o -l
14 -
13X =
12 -
11
=10 -
£ g -
L
5 7
E & - 3+ Wear Clags
Z 5 2+ Year Class
a4 104+ ¥ e Class 1+ Year Class
14
24
1
I.";TI'I'I'I'I'I'I'I'I'I'I'I'ITFI'I’I’I'I’I'I’I’ITm‘ITm‘IﬂIIIIIIIJIIIlIIIIIIIIIII|1IIIIIIIIIIIIIIIIIIIIILIIIIII|III|I||||II||||||I|||||I||I||l||||||||l|||||||||||
[T - O TR B T T - T o R WO Y Py S~ R I S B T T - I o P IR ¥ M =~ o W M M o W@ M
l"-‘."ﬂ“"f'1T"E"ﬂ'hﬂm'ﬂlamﬁﬁﬂﬂmﬂ!ﬂ‘mljtlEH—'ﬁ"‘\-INI"'."“'E"H"T""
e I I B B I B |
Length |mm])

When the site was surveyed in 2010, a 0+ year class of fish was found to be present,
however the 1+ year class was absent. The absence of year classes of fish at this site over
successive years supports the theory that spawning success and fry survival varies from year

to year depending on environmental conditions.

It is possible that low flows on the River Vagastie in the winter of 2011 obstructed adult
salmon from reaching their spawning grounds in the upper reaches. Alternatively, adverse
environmental conditions during the incubation of eggs and alevins (such as a combination
of low flows and extreme cold or a high water event ‘washing’ out the eggs) may have

reduced their survival rates.

Parr densities were found to be 11 per 100m?, indicating that it supports ‘good’ populations
of salmon parr (see Table 18 below). This is higher than expected given the habitat
characteristics at the site and the poor densities of fry. This suggests that salmon do spawn
relatively successfully somewhere in the proximity of this site, with parr migrating into this

area to utilise the available habitat (whether it be from upstream or downstream locations).

Tahble 18 Observed 2012 salmon densities at site in the upper reaches of the River
Vagastie VAGO3
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Age Fish Count Density Estimate (fish per | Classification
100m°) (based on
Run | Run | Run | Run @ Total Carle & Minimum Mlin.
1 2 3 4 Strub Estimate)
0+ 0 0 0 - | D 0.000 0.000 F - ‘Absent’
1+ | B 1 2 - | 9 | 10989 | 10989 |B-‘Good’
Total | 6 1 2 - | 9 | 10.989 10.989
Number Salmon Missed 0(9)

A comparison with the results of surveys in previous years (see Figure 6-21 below) indicates
that a ‘very poor’ or ‘absent’ fry classification at this site is not unusual. This may be due to
the poor spawning or fry habitat availability, the effects of low flows resulting from the

catchwater, or a combination of both.

Figure 6-21 Densities of juvenile salmon fry and parr recorded at the site in the upper
reaches of the River Vagastie VAGO3
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Shearer (1991) recorded salmon fry densities of 28 per 100m” (‘good’) and parr densities of
30 per 100m”* (‘excellent’) in 1990. Since this first survey at the site, densities have decreased
significantly. This is possibly due to a change in the catchwater management regime as

discussed previously.

Densities of parr have remained relatively low since 2000 (in comparison to other sites in the

catchment), however there has been an improvement in recent years. Densities of parr

increased from 2.7 per 100m® (‘poor’) in 2003, to 8.8 per 100m° (‘moderate’) in 2009 and a
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Brown/Sea Trout

Figure 6-22

high of 11 per 100m* (‘good’) in 2012.

found to be the case for salmon.

Trout recorded at the site in 2012 were found to range between 82mm and 152mm in

length (see Figure 6-22 below). This indicates an absence of 0+ year old trout (fry), as was

Length frequency histogram for brown trout/sea trout captured during the
2012 survey at VAGO3
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(‘excellent’ classification) (see Table 19 below).

Despite the absence of fry, the minimum parr density recorded at VAGO3 was 7.3 per 100m

i

Figure 6-23

are presented in Figure 6-23 below.

Table 19 Observed 2012 trout densities at the site in the upper reaches of the River
Vagastie VAGO3

Age Fish Count Density Estimate Classification

(years) (fish per 100m°) (based on Min.
Run | Run | Run | Run  Total | Carle & @ Minimum Estimate)
1 2 3 4 Strub
0+ (fry) 0 0 0 - | 0 | 0.000 0.000 | F-'Absent’
1+ (parr) 5 1 0 - 6 7.326 7.326 | A-‘Excellent’
Total 5 1 0 - [ 7.326 71.326
Number Salmon Missed | 0 (6)

A comparison of the total densities of trout recorded at site VAGO3 between 2000 and 2012

Densities of brown trout/sea trout recorded at site VAGO3 in the upper

reaches of the River Vagastie VAG03
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Trout fry have been consistently absent from the site since 2000. The densities of trout parr
recorded in 2012 (7.3 fish per 100m®) were the second highest since the site was first
surveyed in 2000 (8.7 fish per 100m?). Overall, the trout densities at the site have varied

considerably from year to year.
European Eel

Eels were found to be present at site VAGO3 in 2012. All of those recorded were <15cm
indicating that they were juveniles (referred to as elvers). Minimum densities of eels

recorded at the site between 2010 and 2012 are presented in Figure 6-24 below.

The densities of eels recorded in 2012 (1.2 per 100m®) were greater than in 2010 and 2011

when eels were found to be absent. Overall it seems that eel densities at this site are

generally low or absent,

Figure 6-24 Minimum densities of eels recorded during juvenile salmon surveys at site
VAGO3 (2008 — 2012)
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6.5.5 Species Composition

Six trout and one eels were recorded at the site, together with nine juvenile salmon (see

Figure 6-25 below).

Figure 6-25 Proportion of each fish species (percentage) present at site VAGO03
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® Eel

This means that salmon were the dominant species at the site with 56% of the total
(compared to 86% in 2010), followed by trout with 38% of the total (compared to 14% in
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2011) and eels with 7% of the total (compared to 0% in 2011).
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6.6

6.6.1

SITE VAGO4 - RIVER VAGASTIE ABOVE CATCHWATER (30/08/12)
Site Description

This site is located approximately 40 metres above the catchwater on the Allt Bealach an
Fhuarain (NC 5180 2715). Under normal flow conditions 100% of the water from this burn is
directed into the catchwater canal, after which it flows into the River Shin catchment, via the
River Tirry. This site was added to the existing Vagastie sites to help assess the impacts of
the catchwater on the passage of adult salmon. A photograph of the survey site (upstream

view) is presented in Figure 6-26 below.

Figure 6-26 Photograph of electric fishing site VAG04 taken in 2012 (upstream view)
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The riparian land on both banks consists of moorland heath grazed by wild red deer. In

contrast to the lower reaches of the river, mature old growth alders are absent.

The bank face and bank top vegetation on both banks were described as being ‘simple’, i.e.
predominantly 2-3 vegetation types, with or without scrub or trees, but including tall or

short herbs (e.g. grass and nettles etc).

Prior to commencement of the survey the site was described as having ‘excellent’ in-stream

cover and the water level was recorded as being ‘medium’ height and ‘clear’. Both upstream
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6.6.2

and downstream stop nets were used together with a combination of banner and hand nets.

A summary of the key in-stream physical habitat characteristics recorded are summarised in
Table 20 below and compared to the requirements of both fry and parr as determined by

Hendry & Cragg-Hine (1997).

Table 20 Summary of the key in-stream physical habitat characteristics recorded at

VAGO4 compared to the requirements of fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions
Characteristic | Requirements Requirements
WaterDepth | <20cm | 20to40cm | 5 t020 cm (average 12.8cm) _
Velocity 50 to 65 cm/s 60 to 75 cm/s 50 to 70 cm/s (average 60 cm/s)
Substrate Gravels and Cobble up to 5% gravel, 20% pebbles, 50%
cobbles (16 to Boulder (64 to cobbles, 25% boulder
256 mm) 256 mm)

The range of depths recorded at the site were between 5cm and 20cm (average 12.8cm),
closely matching the requirements of salmon fry. Velocities on the day of the survey varied
between 50cm/s and 70cm/s (with an average of 60cm/s). This range met the requirements

of both fry and parr and was significantly higher than those recorded at VAGO3 just 2km

below the catchwater.

The bed substrate was dominated by pebbles (20%), cobbles (50%) boulders (25%) although
gravel (5%) was present in much lower proportions. This indicates that the substrate was

suitable for both fry and parr.

The physical habitat characteristics at the site indicate that it is suited to the requirements of
both salmon fry and parr. As such, at least ‘good’ densities of each would be expected in this

reach of the burn if free passage for adult salmon was available.
Atlantic Salmon

Both salmon fry and parr were found to be absent at site VAGO4 in 2012 (see Table 21
below). This was expected given the fact that the site is located above an impassable barrier

to salmon.
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Table 21 Observed 2012 salmon densities at site VAG04 above the catchwater on
the River Vagastie
Age Fish Count Density Estimate (fish per | Classification
100m?) (based on
Run | Run | Run | Run | Total Carle & Minimum Min.
2 3 4 Strub Estimate)
0+ 0 - - | 0O 0.000 0.000 F — Absent
1+ 0 - - | o 0.000 0.000 F - Absent
Total 0 - - | D 0.000 0.000
Number Salmon Missed 0(0)

A comparison with the results of surveys in previous years (see Figure 6-27 below) indicates

‘absent’ fry and parr classifications at this site are normal. Even if low numbers of adult

salmon were able to negotiate the catchwater under certain water conditions, any resulting

smolts would migrate downstream into the Shin catchment rather than the Naver

catchment.

Figure 6-27

Densities of salmon fry and parr recorded at the site above the catchwater
on the River Vagastie VAG04
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6.6.3

Brown/Sea Trout

Trout recorded at the site in 2012 were found to range between 54mm to 151mm in length

and are thought to represent three year classes of fish (see Figure 6-28 below). The 54mm

fish was the only representative of the 0+ year class, indicating that trout spawning was
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limited at the site in 2011.

Figure 6-28 Length frequency histogram for brown trout/sea trout captured during the

2012 survey at VAGO4
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The minimum trout fry density recorded at VAGO4 in 2012 was 1.4 per 100m” (‘very poor’

classification), with parr densities being recorded at 5.7 per 100m” (‘good’ classification) (see
Table 22 below).

Table 22 Observed 2012 trout densities at site VAGD4 above the catchwater on the

River Vagastie

Age Fish Count Density Estimate Classification

(years) (fish per 100m°) (based on Min.
Run | Run | Run | Run  Total | Carle& Minimum Estimate)
1 2 3 4 Strub
O+(fry) | 1 0 5 - 1 - 1.412 | E-‘Very Low’
1+ (parr) | 4 0 : 3 4 : 5.650 | A-‘Good’
Total | 5 0 - - - - | 7.062 i
Number Salmon Missed 2 (7)

A comparison of the total densities of trout recorded at site VAGO4 between 2009 and 2012

are presented in Figure 6-29 below.

Page 63 of 95




Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

Figure 6-29 Densities of brown trout/sea trout recorded at site VAG04 above the
catchwater on the Vagastie (2009 to 2012)
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The densities of trout fry recorded in 2012 (1.4 fish per 100m”} were significantly lower than
in 2010 (10.2 fish per 100m?) but higher than in 2009 (0 fish per 100m?), Trout parr densities
recorded at the site in 2012 (5.7 fish per 100m*) were the highest since the site was first
surveyed in 2009, Overall, the trout densities at the site have varied considerably from year

to year.
6.6.4 European Eel

Eels were found to be absent from site VAGO4 in 2012, as has been the case each time a

survey was completed (see Figure 6-30 below). This suggests that the area above the

catchwater is inaccessible to eels.
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Figure 6-30 Minimum densities of eels recorded during juvenile salmon surveys at site
VAGO4 (2009 - 2012)
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6.6.5 Species Composition

Although juvenile salmon were found to be absent at the site, five trout were found to be
present, making up 100% of the total species composition (see Figure 6-31 below).

Figure 6-31 Proportion of each fish species (percentage) present at site VAG04
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These trout are unlikely to have evolved as part of a glacial relic population because access
to this section of burn would have been unobstructed until the 1950's when the catchwater

was built. Nonetheless, they could now be described as being an enclosed population.
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6.7

SUMMARY

A man made ‘catchwater’ structure across the upper Vagastie diverts water into the
neighbouring Shin catchment (via the River Tirry) as part of the Loch Shin Hydropower
Scheme. This presents a physical barrier to the upstream and downstream migration of

fish in the Vagastie, reduces downstream flows and changes flood flow characteristics.

The results of the 2012 electric fishing surveys on the Vagastie catchment indicate that

the densities of both salmon fry and parr decrease with distance travelled upstream

towards the catchwater (see Figure 6-32 below).

Figure 6-32 Densities of salmon fry and parr recorded at sites along the

Vagastie
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The lowest site on the Vagastie catchment (VAGO1 SCM) was found to support
‘excellent’ densities of both salmon fry (61.2 per 100m®) and parr (5.7 per 100m°). Parr
densities at the site in the middle reaches (VAG02 SCM) were also classed as ‘excellent’

(20.6 per 100m°); however fry densities fell to a ‘poor’ classification (5.4 per 100m?)

indicating low spawning success.

Salmon parr densities at the site in the upper reaches of the Vagastie below the
catchwater (VAGO3) fell to a ‘good’ classification (11.0 per 100m®); however fry were
found to be ‘absent’. An absence of entire year classes of fish at this site over successive
yvears suggests that it is particularly sensitive to changes in environmental conditions,

most likely due to the effects of low flows resulting from the catchwater.
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¢ Both salmon fry and parr were found to be absent from the site above the catchwater
(VAGO4). A comparison with the results of surveys in previous years indicates that this is

normal and that the structure is impassable to salmon.

e Despite the effects of the catchwater, there has been an overall trend for increasing
salmon parr densities at sites on the Vagastie in recent years. The average densities of
salmon fry recorded across all sites on the River Vagastie in 2012 was 16.7 per 100m’
(‘moderate’ classification) with the average density of parr being 20.6 per 100m®

(‘excellent’ classification).

* The average density of salmon fry recorded across all sites on the Vagastie in 2012 was
16.7 per 100m” ('moderate’ classification), with the average density of parr being 20.6
per 100” (‘excellent’ classification).

e The results of the 2012 electric fishing surveys on the Vagastie catchment indicate that
the densities of trout fry decrease with distance travelled upstream towards the
catchwater, with the opposite true for trout parr which increase towards the catchwater

(see Figure 6-33 below).

Figure 6-33 Densities of trout fry and parr recorded at sites along the Vagastie
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¢ The lowest site on the Vagastie catchment (VAGO1 SCM) was found to support
‘moderate’ densities of trout fry (5.7 per 100m?). This decreased to ‘very poor’ densities
in the middle reaches at VAGD2 SCM (1.1 per 100m°), with fry being ‘absent’ at VAGO3

directly below the catchwater. Fry densities increased once again above the catchwater,
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although only achieving a 'very poor’ classification (1.4 per 100m°).

e Trout parr were found to be absent at the lowest site on the Vagastie (VAGO1 SCM),
rising to ‘poor’ densities in the middle reaches at VAGO2 SCM (2.2 per 100m’) and
‘excellent’ densities at VAGO3 directly below the catchwater (7.3 per 100m®). Densities
fell slightly above the catchwater (5.7 per 100m?), although still achieving a ‘good’

classification.

e Despite the effects of the catchwater, there has been an overall trend for increasing
salmon parr densities at sites VAGO2 (SCM), VAGO3 and VAGO4 on the Vagastie in recent
yvears. Parr densities at site VAGO1 (SCM) have varied considerably from year to year

although remaining relatively low.

» The average densities of trout fry recorded across all sites on the River Vagastie in 2012
was 2.1 per 100m* (“very poor’ classification), with the average density of parr being 3.8

per 100m® (‘moderate’ classification).

* Eels were found to be present at all sites below the catchwater but absent above it,
suggesting that the structure creates a barrier to the upstream passage of eels. Densities
varied from a high of 2.2 per 100m” at site VAGO2 (S5CM) to a low of 1.0 per 100m” at
site VAGO1 (SCM). The average density of eels recorded across all sites on the River
Vagastie in 2012 was 1.1 per 100m”.
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7 RIVER TIRRY

7.1 INTRODUCTION

The River Tirry arises 10km south of Altnaharra and travels approximately 20km south
before flowing into Loch Shin. Although it does not naturally form part of the Naver
Catchment, the Tirry receives water from the River Vagastie as part of a water transfer

scheme.

In the 1950s, the level of Loch Shin was raised by over 10 metres by the construction of Lairg
Dam as part of a hydro-electric scheme. As part of this scheme a structure was built across
the upper Vagastie catchment to divert water into the Shin catchment via the Allt an Locha
Ghaineamhaich (see Figure 7-1 below).

Figure 7-1 Confluence of Allt an Locha Ghaineamhaich (left) carrying water from the
Vagastie into the River Tirry (right) (upstream view)
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Water transferred from the Vagastie contributes a significant proportion of the flow in the
Allt an Locha Ghaineamhaich (see Figure 7-2 below) and to the main River Tirry directly

downstream of its confluence with the Tirry.
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Figure 7-2 Allt an Locha Ghaineamhaich (in foreground) at the point that it joins the
flow from the Vagastie (larger water body in background) (downstream view)

Migratory salmonid populations on the Tirry have been significantly reduced since the
construction of the Lairg Dam. Returns of adult salmon over the structure are estimated at
100 to 150 fish per year (Richard Sankey (KSFB), per comms) and problems with smolt
escapement have been identified. As a result the catchment is subject to stocking and smolt
relocation programmes. Other significant pressures in the Tirry catchment include those

associated with the presence of coniferous forestry blocks and their clearance.

A number of long-term Kyle of Sutherland Fisheries Trust (KSFT) electric fishing survey sites
exist on the River Tirry. This baseline assessment considers the nearest existing sites above

and below the influence of the River Vagastie.
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7.2

7.2.1

SITE STO5 - RIVER TIRRY (DOWNSTREAM OF VAGASTIE INPUT) (13/09/07)
Site Description

This long-term monitoring site is located approximately 16km below the confluence of the
Allt an Locha Ghaineamhaich (carrying water from the Vagastie) with the River Tirry (NC
5738 1339). A photograph of the survey site (downstream view) is presented in Figure 7-3
below.

Figure 7-3 Photograph of electric fishing ST05 taken in 2013 (downstream view)

The bank face and bank top vegetation on both banks were described as ‘simple’, i.e.
predominantly 2-3 vegetation types, with or without scrub or trees, but including tall or

short herbs (e.g. grass and nettles etc).

Prior to commencement of the survey the site was described as having ‘good’ in-stream
cover, with the water level being ‘low’ and ‘clear’. The key in-stream physical habitat
characteristics recorded at the site are summarised in Table 23 below and compared to the

requirements of both salmon fry and parr as determined by Hendry & Cragg-Hine (1997).
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Table 23 Summary of the key in-stream physical habitat characteristics recorded at
ALTO01 compared to the requirements of salmon fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions
Characteristic | Requirements Requirements
Water Depth <20 cm 20 to 40 cm -
Velocity | 50to65em/fs | 60 to 75 cm/s -
Substrate Gravels and Cobble up to 40% silt, 20% gravel, 40%
cobbles (16 to Boulder (64 to Pebble
256 mm) 256 mm)

Neither the water depth nor velocity was recorded on the day of the survey. The substrate
at the site was found to consist of relatively high proportions of gravel (20%) and pebble
(40%), indicating that it had the potential to provide good spawning and fry habitat, with
parr habitat limited. Silt was also recorded in high proportions (40%) which may act to limit

Spawning success.

7.2.2 Atlantic Salmon

The length frequency histogram for ST05 (see Figure 7-4 below) indicates the presence of

two year classes of juvenile salmon in 2007.

Figure 7-4 Length frequency histogram for juvenile salmon captured during the 2007
survey at ST05
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The minimum salmon fry density recorded at STOS in 2007 was 8 per 100m® (‘poor’
classification), with a parr density of 2 per 100m® also being recorded (‘very poor’

classification) (see Table 24 below).
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Table 24 Observed 2007 salmon densities in the River Tirry at site below the
confluence of the Allt an Locha Ghaineamhaich (ST05)

Age Fish Count Density Estimate (fish | Classification

(years) per 100m°) (based on Min.
Run | Run | Run | Run | Total | Carle& @ Minimum Estimate)
1 2 3 4 Strub

0+ (fry) 2 4 2 F 8 2 8.003 | A-‘Poor
1+ (parr) 2 0 o | - 2 - 2.001 B - ‘Very Poor’

Total 4 4 2 | - | 10 - 10.004

Number Salmon Missed -

The results of surveys completed between 2001 and 2007 indicated that both salmon fry
and parr were consistently present at the site (see Figure 7-5 below). The highest fry
densities were recorded in 2001 (50.8 per 100m® ‘excellent’ classification). Since then fry
densities have only achieved ‘moderate’ to ‘poor’ classification. Salmon parr densities have
been consistently low, ranging from 3.6 per 100m® (‘poor’ classification) in 2001 to 1.0 per

100m* (‘very poor’ classification) in 2006.

Figure 7-5 Minimum densities of salmon fry and parr recorded at site ST05 below the
confluence of the Allt an Locha Ghaineamhaich (2001 to 2007)
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This section of the River Tirry has not been subject to stocking since at least 2005 and so the
densities of fry and parr recorded since then are likely to be indicative of natural
recruitment. It is possible that the site was stocked prior to 2001 (accounting for the higher

than average fry densities); however the stocking records for this period were not available.
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7.2.3 Brown/Sea Trout

Trout recorded at site STOS in 2007 ranged between 58mm and 75mm in length and fell
within the 0+ year class fish (see Figure 7-6 below). This is an indication that wild trout

spawn in this reach of the river, with the resulting fry having a relatively high growth rate.

Figure 7-6 Length frequency histogram for juvenile trout captured during the 2007
survey at ST05
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The minimum trout fry density recorded at STOS in 2012 was 10 per 100m* (‘excellent’
classification), with parr being ‘absent’ from the site (see Table 24 below). The lack of 1+
year old fish at the site may be due to the close proximity of the site to Loch Shin, into which

they are likely to migrate.

Table 24 Observed 2007 salmon densities in the River Tirry at site below the
confluence of the Allt an Locha Ghaineamhaich (ST05)
Age Fish Count _Densit-,v Estimate (fish | Classification
(years) ~ per 100m°) (based on
Run | Run | Run | Run Total | Carle& | Minimum Min.
1 2 3 4 | Strub Esurnate}
0+ (fry) 10 0 0 3 10 - 10.004 | B - ‘Excellent’
1+(parr) | O 0 0 - 0 - | 0 F - *Absent’
Total | 10 | 0 0 - 10 - | 10.004
Number Salmon Missed -

Page 75 of 95




Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

A comparison of the total densities of trout recorded at site STOS from 2001 to 2007 is
presented in Figure 7-7 below.

Figure 7-7 Minimum densities of trout fry and parr recorded at site STO5 below the
confluence of the Allt an Locha Ghaineamhaich (2001 to 2007)
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Trout fry were found to be ‘absent’ from the site each year other than 2007. The reason for
the sudden improvement in 2007 is unknown and may be a ‘one-off’. Trout parr were
recorded at the site in ‘very poor’ densities during the survey in 2005, but were found to be
‘absent’ in the other years that it was surveyed. This suggests that trout densities at the site

are naturally low.

7.2.4 European Eel

No eels were recorded at site STO5 between 2001 and 2007. This suggests that they are
either present in naturally low numbers or unable to negotiate structures downstream from

the site such as the Lairg Dam (see Figure 7-8 below).
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Figure 7-8 Minimum densities of eels recorded during juvenile salmon surveys at site
STO05 (2001 - 2007)
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7.2.5 Species Composition

Ten salmon and ten trout were recorded at the site, together with between 11 and 100
minnows. This means that minnows were the dominant species with salmon and trout

recorded in equal numbers.
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7.3

7.3.1

SITE STOG - RIVER TIRRY (UPSTREAM OF VAGASTIE INPUT) (27/08/012)
Site Description

This survey site is located approximately 1km above the confluence of the Allt an Locha
Ghaineambhaich (carrying water from the Vagastie) with the River Tirry (NC 5231 2450). The
reach directly above this site is supported by the introduction of hatchery bred salmon fry. A

photograph of the survey site (upstream view) is presented in Figure 7-9 below.

Figure 7-9 Photograph of electric fishing site ST06 in 2013 (upstream view)

The bank face and bank top vegetation on both banks were described as ‘simple’, i.e.
predominantly 2-3 vegetation types, with or without scrub or trees, but including tall or
short herbs (e.g. grass and nettles etc).

Prior to commencement of the survey, the site was described as having ‘good’ in-stream
cover with the water level being ‘medium’ in height and ‘clear’ in colour. The key in-stream
physical habitat characteristics recorded at the site are summarised in Table 25 below and
compared to the requirements of both fry and parr as determined by Hendry & Cragg-Hine
(1997).
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7.3.2

Table 25

Summary of the key in-stream physical habitat characteristics recorded at

STO6 compared to the requirements of fry and parr (Hendry & Cragg-Hine, 1997).

Habitat Fry Parr Site Conditions

Characteristic | Requirements Requirements

Water Depth <20 cm 20 to 40 cm -

Velocity | 50to65¢cm/s | 60to75¢cm/s | :

Substrate Gravels and Cobble up to 10% gravel, 20% pebble,
cobbles (16 to Boulder (64 to 30% cobble and 40% boulder
256 mm) 256 mm)

Neither the water depth nor velocity was recorded on the day of the survey. The substrate

was found to be dominated by cobbles (30%) and boulders (40%), providing excellent

salmon parr habitat. Fry habitat was also present in the form gravel (10%) and pebble (20%).

Atlantic Salmon

The length frequency histogram for STO6 (see Figure 7-10 below) indicates that two year

classes of fish were present at the site in 2012. The strongest was the 0+ year class, with the

1+ year class absent and low numbers present in the 2+ year class.

Figure 7-10 Length frequency histogram for juvenile salmon captured during the 2012
survey at 5T06
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The 0+ year old fish ranged between 52mm and 70mm in length. This is an indication that

salmon fry in this reach of the river have relatively high growth rates. The 1+ year class of

fish were found to be absent, with very low numbers of 2+ fish present at the site. This

suggests that juvenile survival at this site is low.
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Minimum salmon fry densities at STO6 were found to be 12.3 per 100m® indicating that it
supports ‘moderate’ populations of salmon fry (see Table 26 below). Parr densities were

found to be 1.9 per 100m” indicating that it supported ‘very poor’ populations of salmon

parr.
Table 26 Observed 2012 salmon densities in the River Tirry at site above the
confluence of the Allt an Locha Ghaineamhaich (5T06)
Age Fish Count Density Estimate (fish per | Classification
100m°) (based on Min.
Run | Run | Run | Run | Total Carle & Minimum Estimate)
1 2 3 4 Strub
0+ 8 p 3 - 13 13.258 12.311 C - ' Moderate’
T T I I 1.894 | E - Very Poor
Total 10 2 3 - 15 13.258 14.205
Number Salmon Missed -

The results of previous surveys at the site (see Figure 7-11 below) indicate that the densities
of fry recorded have varied considerably, from 39.1 per 100m* (‘good’ classification) in 2009
to being completely absent in 2011. A similar pattern is seen in the salmon parr densities
which ranged from a high of 53.4 per 100m® (‘excellent’ classification) in 2010 (following
high fry densities in the previous year) to a low of 1.9 per 100m” ("very poor’ classification) in

2012 (following an absence of fry in 2011).

The variability in densities is most likely to be a result of the introduction of hatchery bred
fry upstream of the site. The nearest stocking site is located just upstream of the road bridge
approximately 100m upstream of 5T06 (Hugh Mackenzie KSDSFB, per comms). If this is the
case then it is likely that natural densities of juvenile salmon at this site would be

significantly lower.
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Figure 7-11 Minimum densities of salmon fry and parr recorded at site STO6 above the
confluence of the Allt an Locha Ghaineamhaich (2006 to 2012)
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7.3.3 Brown/Sea Trout

The majority of trout recorded at the site in 2012 ranged between 53mm and 77mm and
represented the 0+ year class (see Figure 7-12 below). This indicates that wild trout spawn in
or near to the survey site and that their fry have good growth rates. Another two year
classes of trout were also found to be present (1+ and 2+ years old) in lower numbers. The

largest fish was a 155mm trout aged at 2+ years old.

Figure 7-12 Length frequency histogram for juvenile trout captured during the 2007
survey at 5T06
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The minimum trout fry density recorded at ST06 in 2012 was 13.3 per 100m” (‘excellent’
classification), with parr densities being recorded at 4.7 per 100m’ (‘good’ classification) (see
Table 27 below).

Table 27 Observed 2012 trout densities in the River Tirry at site above the
confluence of the Allt an Locha Ghaineamhaich (5T06)

Age Fish Count Density Estimate Classification
{years) (fish per 100m°) (based on Min.
Run | Run | Run | Run  Total | Carle & @ Minimum Estimate)
1 2 3 4 Strub

O+(fry) | 9 3 2 - | 14 | 13.258 @ 13.258 | A - ‘Excellent’
1+(parr) | 3 2 0 - | 5 4735 | 4.735 |B-‘Good’

Total | 12 5 2 - 19 17.993 17.993

Number Salmon Missed -

A comparison of the densities of trout fry and parr recorded at site 5T06 between 2006 and

2012 is presented in Figure 7-13 below.

Figure 7-13 Minimum densities of trout fry and parr recorded at site STO6 above the
confluence of the Allt an Locha Ghaineamhaich (2006 to 2012)
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The densities of trout fry in 2012 (13.3 fish per 100m*) were the highest recorded at the site
since it was first investigated in 2006. They were also significantly higher than in 2011 when
1.2 fish per 100m" (‘very poor’ classification) were recorded and in 2010 when trout fry were

found to be ‘absent’. Trout parr densities in 2012 (4.7 fish per 100m?) were above average
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/.34

7.3.5

for the study period, but significantly lower than the 15.3 fish per 100m® (‘excellent’
classification) recorded in 2011. Trout parr were found to be ‘absent’ from the site in 2010.

QOverall, trout spawning success and survival at the site seems to be variable. This is most

likely due to environmental factors such as river level or water quality.
European Eel

No eels were recorded at site STOS between 2006 and 2012. This suggests that they are
either present in naturally low numbers or unable to negotiate structures downstream from

the site such as the Lairg Dam (see Figure 7-14 below).

Figure 7-14 Minimum densities of eels recorded during juvenile salmon surveys at site
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Species Composition

Fifteen salmon and nineteen trout were recorded at the site, with no other species recorded

as being present. This means that trout were the dominant species at the site.
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7.4

SUMMARY

The level of Loch Shin was raised by the construction of Lairg Dam. As part of this
scheme a structure was built across the upper Vagastie catchment to divert water into
the Shin catchment via the Allt an Locha Ghaineamhaich. Water transferred from the
Vagastie contributes a significant proportion of the flow in the main River Tirry directly

downstream of its confluence with the Tirry.

Migratory salmonid populations on the Tirry have significantly reduced since the
construction of the Lairg Dam. It presents a barrier to the upstream migration of salmon.
Problems with smolt escapement have also been identified. As a result the catchment is
subject to large scale stocking and smolt relocation programmes. Other significant
pressures in the Tirry catchment include those associated with the presence of

coniferous forestry blocks and their clearance.

The nearest site below the confluence of Allt an Locha Ghaineamhaich with the Tirry
(STOB) was last surveyed in 2007. The minimum salmon fry density recorded was 8 per
100m® (‘poor’ classification), with a parr density of 2 per 100m® (‘very poor’
classification). This section of the River Tirry has not been subject to stocking since at
least 2005. As such the densities of fry and parr recorded since then are likely to be

indicative of natural recruitment.

Minimum salmon fry densities at the site directly above the confluence of Allt an Locha
Ghaineamhaich with the Tirry (ST06) were found to be 12.3 per 100m°, indicating that it
supports ‘'moderate’ populations of salmon fry. Parr densities were found to be 1.9 per
100m* indicating that it supported ‘very poor’ populations of salmon parr. The fry
densities at this site are likely to be artificially increased through the introduction of
hatchery bred fry approximately 100 metres upstream of the site, with natural densities

being significantly lower.

‘Excellent’ densities of trout fry (10 per 100m®) were present at the site below the
confluence (5T05) in 2007. They were found to be ‘absent’ in all previous years. Trout
parr were only noted as being present in 2005 when ‘very poor’ densities were recorded
(1 per 100m°). Both trout fry and parr were consistently present above the confluence
(STOB), reaching densities of 13.3 and 4.7 per 100m” respectively. Overall trout densities

were found to be highly variable.

No eels have been recorded to date at STO5 or STO6. This suggests that they are either
present in naturally low numbers or unable to negotiate structures such as the Lairg

Dam downstream from the site.
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8.1.1

8.1.2

LAMPREY SPECIES

This section of the report presents a review of the available data regarding the presence and
abundance of lamprey species in those watercourses that flow through, or are directly

adjacent to the proposed development area.
Introduction

All three species of lamprey spawn in fresh waters, with the juveniles of all three species,
being found within the same catchments, using similar microhabitats, but with varying
geographical distribution (Harvey & Cowx, 2003). Sea lampreys are typically found in the
lower reaches of rivers, while river and brook lamprey are more closely associated with the

middle and upper catchment, where their ranges often overlap (Harvey & Cowx, 2003).

After hatching, the young elongate larvae, known as ammocoetes, swim or are washed
downstream by the current to areas of sandy silt in still water where they burrow and spend
the next few vyears in tunnels (Maitland, 2003). The standard methodology for sampling

lamprey species involves assessment of populations of these ammocoetes.
Sampling Methodology

The assessment of ammocoete populations requires a different electric fishing survey
technique to that used for juvenile salmonids. Following identification of a suitable survey
area (optimal or sub-optimal habitat) a rigid quadrate framework with a base area of 1m”® is

used delimit the sampling area (Harvey & Cowx, 2003).

A single electric fishing anode is used to energise the substrate area within the rigid guadrat
framework, with the ammocoetes ‘drawn out’ their burrows by cycling the electric fishing
equipment on and off for a fixed length of time (2 minutes) (Harvey & Cowx, 2003). The
immobilised ammocoetes are removed using a fine-mesh hand net before being transferred

to a suitable water-filled container (Harvey & Cowx, 2003).

Given the fact that migratory salmonids and lamprey ammocoetes have different habitat
preferences, it is unlikely that the presence of lamprey ammocoetes will be detected during
juvenile salmonid surveys. Ammocoete surveys need to be undertaken in addition to other
fisheries surveys. To date the RNF have not undertaken any such surveys and so data on
ammocoete populations is limited to the results of a survey completed by Scottish Natural
Heritage in 2004, and other anecdotal reports from across the catchment, details of which

are provided in the following sections.
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8.1.3

Scottish Natural Heritage (SNH) Lamprey Survey 2004

Ecological Research Associates (ERA) completed a number of Ammocoete surveys across the
Naver catchment on behalf of SNH in October 2004. This is the optimum time for surveys as
it ensures the capture of a range of size-classes that includes both young ammocoetes and

transformers (juveniles transforming in adult larvae).

Of most relevance to this assessment are the two surveys completed in the lower reaches of
the Vagastie (ERA331 and ERA332), together with a further two on the lower reaches of the
River Mudale just upstream of the Allt na h-Aire Burn (ERA138 and ERA330). The |location of
these sites in relation to the study area and River Naver Fisheries sites are presented in

Figure 8-1 below.

Figure 8-1 Location of those Ecological Research Associates (ERA) 2004 Ammocoete

survey sites (shown in blue) falling within of adjacent to the study area
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Ammocoetes were found to be present at all four sites (see Table 23 below). These were
either identified as Lampetra spp (i.e. river or brook lamprey) or brook lamprey. The
identification of ammocoetes to river or brook lamprey before transformation is not possible

in the field using external characteristics (Harvey & Cowx, 2003).

The habitat at these sites is ideal for ammocoetes, with extensive areas of sandy silt in slow
moving water located in close proximity to gravel areas in flowing water for adult spawning.

This was more so in the Mudale than the Vagastie, as reflected by the relative densities.
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Figure 23 Results of SNH lamprey surveys carried out on the River Naver catchment in October 2004 (Recorded by Ecological Research
Associates)
Ref no. |Date NGR Watercourse |Location Species | Life stage [Mumber |Density Comments
Ealig | 221002004 | MC 5481 3588 |Mudala Apew of "hairpin® band (lefl hand beaod ) b 1 1 Qv Silas am ire sand - litlle sl Armocostes presant 1o al keast
1m dapth, Whals fives bad is sandy 5o habilat could be vary
axbansive.
Ea33l |22 10v 2004 | MC 5558 3808 |Mudala Confluance =300m upstream from baidge at I I 13 325 River has sandy banks. Sile & 100% sand. Eta sit. River iz
tha and of the halal baal slow - lols of sl
Ea2yT | 200100 2004 |NC 7126 5851 |Maver Bahind croy, in lina with tha car park on tha b 1 2 .40 Sita iz bahind downseam ey, Probably salaied from the
rad. main channal at kwer flows, bul always welled. Leaf and twig
debns present. Mainly coarse sand and bwig - no Sil
Eadl 200100 2004 | MG 7240 45928 (Maver Lalt channal of igland upstream of the b 1 i 0.8 Sila was 5 aeas of sadimant and detns aleng the dghl bank
bridge on thea aght bank. an side channal under aidars.
Lobs af wail astablished laal and bwig.
Erz136 |20/ 100 2004 [MC 7135 SEEE (Maver Lama addy pood al colluence with ditch. b L 3 0.25 Mole: sile very differsnt o firsl dus to Rgh watar and densa
viagelabon - danaty data nol elabls.
Sita zasmad (lo desp o ssa) lo have this skin of sill and paat
ovear hardar malenal. Densa mass of vagalalion may also have
privvided malhx within ha ampreys eed.
Eral137 | 200 10¢ 2004 [ NC 7249 4847 |Naver Tam doimsiraam from Rhifad Bridoe in join b t 1 Q.67 Niost of the nwar i cobbly and fast with some amas of coarsa
weilhy dlite:h. sand. This sita & fina sand with a lille sit. Planty twig and laal
debris
Eadry | 200100 2004 |NC 7126 5851 |Maver Bahind ooy, in lna with Lha car park on tha 5 | 3 060 Sita ks bahind downstream croy. Probably solated fram the
road. main channal at kower Nows, but always wetled. Leal and twig
debiiz presenl. Mainly coarse sand and bwvlkg - no sill
Eadih | 2001002004 | MC T240 45928 |Mavar Laft channal of iland upstmam of the & | 2 0.25 Sila was 5§ arsas of sadimant and detns along hea nght bank
bwicdge on the dght bank. an side channal undes aidans,
Lobs af waell astablished kaaf and bwig.
Eaddl | 221002004 | MC BTET 3487 |Vagasiia 20m dawmsiraam from botlom and of wood. | | 3 1.50 aitas am tiny scaloped adges whans a lithe fina sand and twig
debis havea galhamd. Vary shalow and passibly exposad at
e watar,
Eradd? | 220100 2004 | NC 5TE1 3484 |Vapasiia Small inlels on lowear snd of braidad ama I I & 1.78 Sitas (3) wera small iskats full of laaves. Sadimeant shalow.
=T5m upslmar from och. The nwar i fasl and strong, with & garge at the mad. Only
hahbital prasant balow brdga & in the lowar braidad ara just
abave the loch.
Species: ‘b’ — brook lamprey, ‘I' = Lampetra (brook or river), 's’ — sea lamprey

Life Stage:

't' —transformer, ‘I’ - larvae
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8.1.4

Anecdotal Reports of Lamprey Activity

During the week of the 11" to 16" June 2012 RNF staff received reports of sea lamprey
spawning in the River Naver. Anglers witnessed a pair of lamprey creating a nest at the neck
of Lonnie’s Pool (NC 674 383). Other pairs of sea lamprey were subseguently seen by Anglers
in the river at Lower Craggie (NC 690 430) and Upper Ma Naire (NC 723 535). All of these

sites are located below Loch Naver.

This was followed by a report of large numbers of smaller lamprey witnesses on the lower
River Vagastie below Altnaharra Lodge (NC 577 349 in close proximity to sites ERA331 and
ERA332). During a visit to the site during the week 18" to 23" June 2012 a single dead
individual was found and positively identified as an adult brook lamprey (see Figure 8-2

below).

Figure 8-2 Dead brook lamprey (8cm in length) found in the lower reaches of the
River Vagastie (June 2012)

The reason for this sudden spate of sightings is likely to be due to the fact that the lamprey
spawning coincided with a period of particularly low river levels. This made the lampreys

more visible than they might usually have been.
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8.1.5

Summary

Information regarding the distribution and abundance of lamprey ammocoetes
within the study area is limited. However, the presence of juvenile Lampetra spp in
the lower reaches of the River Vagastie has been confirmed, with a number of these
positively identified as brook lamprey. The same is true for the River Mudale in close

proximity to the mouth of the Allt na h-Aire Burn.

There must be no significant obstacles in the migratory route of brook lamprey
(together with the other species) if they are to successfully travel upstream from
their nursery beds to their spawning grounds (Maitland, 2003). The falls on the Allt
na h-Aire Burn and the catchwater on the River Vagastie are therefore likely to act as

barriers to the distribution of lamprey.

Both water abstraction and land drainage have negative effects on lamprey
populations (Maitland, 2003). They often lead to unstable habitats with variable
water levels, which flood and disturb spawning gravels and nursery silts at some
times but leave them high and dry at others (Maitland, 2003). It is therefore highly
likely that the presence and/or abundance of lamprey species decreases with

distance travelled upstream on the Vagastie.

A more detailed lamprey monitoring programme would be required to establish the

baseline distribution and abundance of lamprey species within the study area.
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9 ARCTIC CHARR

This section of the report presents a review of available data regarding the presence and
abundance of Arctic charr in those watercourses that flow through, or are directly adjacent

to the proposed development area.
9.1.1 Introduction

The Arctic charr is a salmonid species (related to the salmon and trout) that is largely
distributed within the northern upland areas of the British Isles. Scotland is a stronghold for
Arctic charr within the British Isles and 258 Scottish lochs are known to contain this species™.
They spawn in autumn or in late winter and early spring, usually in the aerated gravel areas
along the shore of lochs. While they also occasionally spawn in streams flowing into lochs,

emerging fry migrate downstream and generally do not form stream populations”.

9.1.2 RNF Juvenile Salmonid Surveys

There are no records of Arctic charr having been captured during electric fishing surveys on
the River Vagastie, Allt na h-Aire Burn or any other sites across the Maver catchment.
Similarly, there are no reports of Arctic charr spawning activity in the rivers flowing into or
out of the major lochs. Arctic charr have been seen spawning within Loch Choire on the

River Mallart catchment (Lord Joicey, per comms).
9.1.3 WFD Survey of Loch Naver (SEPA, 2010)

A Water Framework Directive (WFD) fish population survey was carried out on Loch Naver
by the Scottish Environment Protection Agency (SEPA) in July 2010. They are required to
monitor fish populations in lochs as part of the classification of Scotland’s water

environment.

The results of this survey are yet to be published, however Arctic charr were recorded as
being present in the Loch (Alistair Duguid SEPA, per comms). An example of an Arctic charr
captured during a survey of Loch Meadie (in the upper reaches of the Mudale catchment) is

presented in Figure 9-1 below.

- http://www.snh.gov.uk/about-scotlands-nature/species/fish/freshwater-fish/charr/f
% http://www.scotland. gov.uk/Topics/marine/marine-environment/species/fish/freshwater/charr

Page 90 of 95



Creag Riobhach Wind Farm TECHNICAL APPENDIX 5.2 — Baseline Fish Population Assessment

Figure 9-1 Arctic charr captured during a Marine Scotland survey of Loch Meadie in
August 2010

9.1.4 Summary

There is currently no evidence to suggest that Arctic charr frequent or spawn in the Vagastie,
Allt na h-Aire Burn, or any other rivers with the Maver catchment, However, given its status

as a UKBAP Priority Species, the presence of Arctic charr in Loch Naver is noted.
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10

RECOMMENDATIONS

Wind farm developments have the potential to impact on hydrology, hydrochemistry and
sediment transport by altering the water run-off processes. As described in this report, a
number of watercourses originate from, flow through or are directly adjacent to the

proposed Creag Riabhach Wind Farm development area, namely:
e The Allt na h-Aire Burn;
e The River Vagastie; and

e The River Tirry.

The Naver Catchment is designated as an SAC and as such is afforded the highest level of
environmental protection available under European legislation. It is possible that the
proposed development could have an impact on water guality or quantity. It is therefore
important that best practice is followed and that all appropriate measures are taken to

mitigate such effects and protect the watercourse and the designated SAC species within it.

In addition to this and to monitor any residual effects which may remain after mitigation; a
robust monitoring plan should be developed. This should commence at least three years
prior to construction to allow the baseline condition to be established and to account for
intra-site and intra-annual variation. A Before and After Control Impact (BACI) design will
allow a robust assessment of effects. The monitoring programme should be based on the

following four key components:

« Water Quality — Composite samplers should be positioned at sites both within the study
area and control sites. This will collect water samples over a set period prior to, through
and after the construction period. Samples should then be analysed for a range of
parameter including turbidity, acid neutralising capability (alkalinity), pH, nutrients,

dissolved organic carbon (DOC) and a range of other major ions.

* Aquatic Macro-invertebrates Assemblages — Invertebrate samples should be taken
from each site (corresponding to the fish survey sites) using standard technigues such as
three minute kick samples and Hess samplers. The samples should be indentified to at

least species level and measures of abundance and diversity made.

* Fish Populations — Each site should be electric fished following SFCC protocol to
establish the presence, abundance and age structure of salmon, trout and eels. In

addition to this, specific lamprey surveys should be completed in areas of suitable
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habitat at each site. This will provide a more detailed picture of the species, distribution
and abundance of lamprey within the study area. It should be noted that the optimum
period for carrying out surveys for salmon, trout and eels is July —August, where as

lamprey surveys should be completed in October (as discussed earlier in this report.

= Habitat Surveys — A pre-construction walkover habitat survey of the Allt na h-Aire Burn,
River Vagasite and Tirry should be completed following SFCC protocol. This will identify
key habitat features. This should be followed by a post construction survey to allow any

changes resulting from the proposal to be identified.

It is recommended that a number of new survey sites be established to increase the
sensitivity of the monitoring programme. This should include a new site in the upper reaches
of the Allt na h-Aire Burn (ALT03), a site within Allt an Locha Ghaineamhaich on the Tirry
catchment directly below Vagastie catchwater (ALGO1) and a site directly below the
confluence of Allt an Locha Ghaineamhaich with the River Tirry (ST05a).

In addition to this, it is recommended that two ‘control’ sites are established on a
watercourse out with the development. These would preferably include sites MEADO2 (SCM)
and MEADO3 on the Meadie Burn to the north of the proposed development. These are
existing long-term monitoring sites for which a significant data set exists. The locations of all

of these proposed sites are presented in Figure 10-1a and 10-1b below.
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Figure 10-1a  Proposed locations of new Naver monitoring sites (orange) in compared to
those of the existing sites (red)
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Figure 10-1b  Proposed locations of new Tirry monitoring sites (orange) in compared to

those of the existing sites (red)
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