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1 Introduction 
1.1 Background 

The River Nith is a river of major importance as a salmon and sea trout fishery, and is the 
largest river in south west Scotland.  It has its source in Ayrshire and flows through 
Dumfriesshire, spanning approximately one hundred kilometres to its estuary in the Solway 
Firth, a total catchment area of 1200 square kilometres (SEPA, 2005). 
 
The annual catch of migratory salmonids is of significant economic importance to this rural 
area.  An economic survey has been conducted and that revealed that the Nith accounts for 
£ 2.2 million being spent in the local economy (Leslie, 2000).  There are net fishing interests 
in the estuarial reaches, with Haaf netting a commonly used method.  There are a range of 
fixed nets on the western boundary, still within the Nith District Salmon Fishery Board area 
of jurisdiction.  Angling is widespread over most of the main stem and some larger 
tributaries of The Nith.  Net fishing and angling produced a joint catch of 2158 salmon and 
grilse and 583 sea trout during 2011 (Marine Scotland, 2012). 
 

1.2 Nith District Salmon Fishery Board (NDSFB) 
The NDSFB is a statutory body constituted under the Salmon and Freshwater Fisheries 
(Consolidation) (Scotland) Act 2003, tasked with the management of migratory salmonid 
species within their catchment area.  The Board is empowered to conduct works and 
execute measures to safeguard, improve and enhance stocks of migratory salmonids within 
its jurisdictional area.  The NDSFB has no remit to manage non-migratory species other than 
with the permission of riparian owners and only where management of these species would 
be deemed to be in the furtherance of migratory species.  The NDSFB is active and works in 
areas of fisheries protection, restocking hatchery programmes, habitat restoration and 
predator control (NDSFB, 2011). 
 

1.3 Sandy Knowe Windfarm 
A windfarm is currently being proposed to the south-west of the town of Kirkconnel in North 
Dumfriesshire.  This proposed windfarm is located at Sandy Knowe and its “foot print” is 
situated completely within the water catchment of the River Nith.  It therefore falls within 
the jurisdictional area of the Nith District Salmon Fishery Board (NDSFB).  Tributaries of the 
River Nith drain the catchment area of the Sandy Knowe site and fish are known to exist in 
some of these.  A major tributary is the Polneul Burn which has previously been identified as 
an important nursery stream for salmonids.  As such, the Polneul Burn has undergone 
enhancement works to improve the habitat utilised by salmonid and other species of fish.  
Works completed to date include a fish pass immediately downstream of the A76 trunk road 
bridge where the burn flows through beneath the carriageway via a culvert (see appendix 1).  
In addition the course of the Polneul Burn has been the subject of riparian fencing.      
 
As with all construction projects located in the remote countryside of North Dumfriesshire 
accompanied by its significant annual rainfall, earth workings can prove challenging in 
environmental terms.  If the Sandy Knowe development proceeds it will be necessary to 
construct a site road infrastructure to facilitate construction works.  Material utilised in the 
construction phase is won on site via the use of “borrow pits” and often involves the 
movement of considerable volumes of material.  The construction of this Windfarm does not 
give rise for concern but the engineering procedures described above have the potential to 
result in creating adverse impacts in the watercourses draining the site during rainfall 
events. 
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1.4 Burcote Wind Renewables 
In order to monitor any potential impacts in the aquatic environment in the vicinity of the 
Windfarm, Burcote Wind Renewables have commissioned an electrofishing survey.  It is 
intended to survey populations of fish in all watercourses in the vicinity of the Sandy Knowe 
Windfarm proposal.  This pre-construction survey will establish baseline fish population 
statistics and may be used for comparison purposes with further surveys which may be 
conducted during the construction phase and post construction. 
 
Burcote Wind Renewables are very aware of their environmental obligations and work with 
the appropriate environmental and conservation organisations to ensure that their 
operations are conducted in accordance with current legislation and best practise.  Using 
salmonids as an environmental monitoring species is valuable due to their sensitivity to 
environmental impacts and their intolerance of poor environmental standards.                 

2 This Study 
2.1 Aims 

This study set out with the following aims: 
(a) To utilise a replicable and efficient capture technique for all species of fish, suitable for 

the watercourses within the proposed Sandy Knowe wind farm site and surrounding 
catchment. 

(b) To assess juvenile salmonid population densities, upstream, downstream and near to 
the site of proposed construction of the windfarm and associated road infrastructure, 
pre-construction. 

(c) To note all species of fish captured during the course of electrofishing operations. 
(d) To produce data to assist in the environmental policy, considerations and safeguards 

which may be implemented for the general protection of the watercourses in the 
vicinity of the proposed windfarm, its road infrastructure and ultimately the River Nith 
catchment or its environs. 

(e) To make recommendations to Burcote Wind Renewables and their contractors on how 
best they can complete this construction project with minimal impacts on all species of 
fish, from an informed position, based on facts. 

 

2.2 Feasibility 
In order to accurately survey numbers of juvenile salmonids present in the vicinity of the 
Sandy Knowe Windfarm site, this study had to take account of the time of year when 
electrofishing was conducted, and the height of water and general conditions at time of 
survey.  For these reasons the survey was conducted during the late summer to ensure 
efficiency of capture was optimum. 
 

2.3 Site selection 
This study conducted electrofishing surveys on watercourses within and close to the 
proposed windfarm site.  The sites were selected according to their location in relation to 
any potential run off from the site during the construction phase and where possible sites 
were selected above and below the confluence of two watercourses.  The sites were also 
chosen for their accessibility and their habitat containing “typically” juvenile salmonid riffles 
(see appendix 2 for electrofishing survey site map).  
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3 Methods 
3.1 Equipment 
3.1.1 Electrofishing apparatus 

The generator used was a 5.5 horse power petrol driven model specifically designed for 
electrofishing.  This was linked to an Electracatch International controller unit (WFC6-HV).  
This equipment was used to supply a smooth direct current to the anode, and was set at 280 
volts at each site fished.  The control unit was linked to a stationary cathode of braided 
copper (placed in the stream) and one mobile anode, which consisted of a two metre pole 
with a stainless steel ring (used to draw fish) and an operator controlled switch. 
 

3.1.2 Ancillary equipment 
Dip nets with 1.3 metre handles attached were used to capture stunned fish.  Conductivity 
and temperature was recorded at each site using an Extech ExStikII 
Conductivity/TDS/Salinity meter.  Due to the remote location of some of the sites and the 
wet ground conditions a Honda 4X4 All-terrain Vehicle was used to access sites.  The 
appropriate qualifications were held by the members of staff driving the vehicle (see 
appendix 1).  
 

3.1.3 Personnel 
To conduct this electrofishing survey, NDSFB utilised the services of their own staff.  They 
are qualified and experienced in the use of electrofishing equipment and capable of 
conducting such research.  The Scottish Fisheries Co-ordination Centre (SFCC) protocol for 
electrofishing was adhered to throughout this survey. 
 
For their personal protection all personnel wore floatation vests and waders.  All personnel 
could swim.  All members of the team were qualified in first aid, and first aid equipment was 
available in Fishery Board vehicle present throughout the survey. 
 

3.2 Techniques 
To accurately assess the population of juvenile salmonids in sites, located upstream, 
downstream and within the site boundaries of the proposed Sandy Knowe Windfarm site, a 
method of electrofishing was adopted which could efficiently capture the appropriate age 
classes of these species.  The method adopted entailed selecting natural features on the 
river which provided boundaries to each electrofishing site.  Features such as shallow riffles 
at the top and bottom of a section of river were typically utilised.  Once a site had been 
selected, the electrofishing team systematically worked from downstream to upstream 
following a carefully agreed pattern removing all fish caught.  Working in an upstream 
direction prevents any sediment, caused by wading in the river, from obscuring the working 
area.  
 
The anode operator was able to draw stunned fish downstream, assisted by the current, 
towards the hand-held dip net which was lifted clear of the water after each sweep, to 
permit the removal of captured fish for transfer into water-filled buckets.   
 
This method of capture for salmonids also captured all other species present in the sites.  All 
fish were returned, unharmed to their original capture sites on completion of examination 
and data recording. 
 

3.3 Data recording 
All fish captured were removed from the survey sites, placed in water-filled buckets and 
allowed to recover from the temporary stunning effects of electrofishing.  They were 
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anesthetised, using (Benzocaine solution – Ethyl 4 – Aminobenzoate), dissolved in Acetone, 
then examined and data was recorded.  The area electrofished at each site was measured 
and recorded.  A global positioning system was employed to record the exact location of 
each site.  A conductivity/temperature meter was used to record data at each site (see 
appendix 3).  This data is useful when assessing water quality and suitability for fish. 
 
All sites were photographed to provide an accurate record of conditions at the time of 
survey (see appendix 4).  Photographs can also be used to assess the quality of each site with 
regard to its potential as a salmonid habitat i.e. a record of vegetation present within the 
riparian zone at each site. 

 
3.3.1 Salmonid species 

Salmonid species were counted and recorded as: 
Salmon fry (O+) which refers to a young fish less than one year old, resulting from spawning 
at end of 2011. 
Salmon parr (1+) which refers to a young fish which is older than one year old, resulting from 
spawning at end of 2009/2010.  
Trout fry (O+) which refers to a young fish less than one year old, resulting from spawning at 
end of 2011. 
Trout parr (1+) which refers to a young fish which is older than one year old, resulting from 
spawning at end of 2009/2010, or earlier in the case of larger specimens. 
 
Age determination of salmonids has been assessed by the length of individuals captured 
from each fishing site (see appendix 1). 
 

3.3.2 Non salmonid species 
The presence of non salmonid species was recorded at each survey site and population 
densities were recorded. 
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4 Results Of Electrofishing Surveys  
 

Watercourse Site 
code 

Location Grid 
reference 

Sampling 
date 

Salmon fry 
(/100m2) 

Salmon parr 
(/100m2) 

Trout fry 
(/100m2) 

Trout parr 
(/100m2) 

Other 
species 
present 

Polneul Burn 1 U/S of wood at rear of 
Nethercairn 

269605 
612183 

26/06/12 0 71 0 0 E 

Polneul Burn 2 400m u/s of 
Nethercairn Farm 

269580 
611929 

26/06/12 0 0 0 0 - 

Polneul Burn 3 U/S of confluence with 
Polneul 

269581 
611900 

26/06/12 0 0 0 0 - 

Polneul Burn 4 10m d/s from A76 fish 
pass 

270176 
612446 

27/06/12 0 12 0 8 SL 

Polneul Burn 5 100m u/s from 
confluence with River 
Nith 

270451 
612938 

27/06/12 0 7 10 0 - 

Polbroc Burn 6 150m u/s from 
forestry road 

271391 
610133 

09/07/12 0 0 0 0 - 

Polmuir Burn 7 Directly d/s from field 
culvert 

270664 
611092 

09/07/12 0 0 0 0 - 

Un-named tributary 
of Polneul Burn 

8 U/S from confluence 
with Polneul Burn 

269725 
610850 

09/07/12 0 0 0 0 - 

Polneul Burn 9 U/S from track culvert 
in habitat scheme 

269746 
610859 

09/07/12 0 0 0 0 - 

Polmuir Burn 10 D/S of field culvert 271103 
612127 

09/07/12 0 0 8 8 - 

Key to other species:   
E - Eel    M - Minnow    SL - Stone Loach 
L -  Lamprey    SB  - Stickleback   G - Grayling 
F  - Flounder   P - Pike  
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Results Of Electrofishing Surveys continued 

 
Polmuir Burn 11 U/S of field culvert 271084 

612117 
09/07/12 0 0 0 0 - 

Polstatcher 12 15 d/s from railway 
line bridge 

268684 
609171 

30/08/12 0 6 0 0 - 

Kello Water 13 200m d/s from 
forestry bridge 

268844 
609076 

30/08/12 0 6 0 0 - 

Kello Water 14 D/S of sheep holding 
facilities above 
Dunside works 

267230 
607659 

30/08/12 37 3 0 0 - 

Polhote Burn 15 100m u/s from A76 
bridge 

268707 
612612 

30/08/12 0 0 30 25 - 

Key to other species:   
E - Eel    M - Minnow    SL - Stone Loach 
L -  Lamprey    SB  - Stickleback   G - Grayling 
F  - Flounder   P - Pike  
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5 Discussion 
Fish were found to be present in many of the watercourses in the vicinity of the proposed 
Sandy Knowe Windfarm.  Those sites where fish were found to be absent was considered to 
be due to the streams either being unviable due to their inability to be maintained during 
prolonged dry periods.  In addition, observations made over the course of the electrofishing 
surveys revealed that, many of the watercourses flowed over steep falls which would deny 
access to fish migrations.  Even in those areas invertebrate life thrived suggesting that water 
quality was of a high standard.   
 
In some sites surveyed, population densities were supressed and this was thought due to the 
habitat limitations i.e. the absence of riparian or in stream cover and in many watercourses 
the presence of large areas of solid bed rock was evident.  These areas rarely contain high 
densities of fish.  

6 Recommendations 
These fisheries surveys in the vicinity of the proposed Sandy Knowe Windfarm have proven 
the existence of fish which could potentially be adversely affected by works associated with 
the Windfarm.  Precautions should be taken when working near to any of the watercourses 
to avoid detrimental impacts on fish communities, both in the immediate vicinity of the wind 
farm and beyond its boundaries.  The ingress of excessive silts (gross inert suspended solids) 
must be avoided at all costs, as these may seriously inhibit the ability for fish to survive.  In 
serious cases, fatalities may occur, or a demise of aquatic species which fish rely on for their 
survival.  Suspended solids have the potential to clog up spawning gravels and render them 
unsuitable as spawning habitats.  Cognisance should be taken of the potential for suspended 
solids to impact, not only in the area of the wind farm, but also much further downstream, 
depending on river flows. 
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Appendix 2 - Location Map Of Electrofishing Sites 
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Appendix 3 – Environmental and habitat factors 
 

Site 
code 

Wet 
width 
(m) 

Altitude 
(m) 

Conductivity 
(µs) 

Temperature  
(°C) 

Water 
Clarity 

In-stream 
cover 

Fish bank 
cover 

Bank face 
Vegetation  

Buffer zone 
vegetation 

1 1.20 215 198.2 15.2 Clear Good UC, RK Uniform Simple 

2 0.90 231 198.0 15.5 Clear Poor UC Uniform Simple 

3 0.40 232 183.0 15.3 Clear Moderate UC, DR Uniform Simple 

4 2.00 192 202.0 18.0 Clear Moderate RK Uniform Simple 

5 2.90 173 232.0 17.4 Clear Good UC, DR Simple Complex 

6 2.10 290 80.6 14.1 Clear Moderate UC, DR Simple Complex 

7 2.25 255 65.1 15.7 Clear Good UC, DR Uniform Uniform 

8 0.45 276 77.6 15.1 Clear Poor UC, DR Uniform Uniform 

9 2.40 280 80.2 15.7 Clear Excellent UC, DR Simple Simple 

10 3.20 187 105.7 16.1 Clear Good UC, OTH Uniform Uniform 

11 3.60 185 105.7 16.2 Clear Moderate UC Uniform Uniform 

12 6.9 338 108.0 13.2 Clear Moderate UC, DR, RK Simple Complex 

13 7.1 3.40 108.7 13.5 Clear Good UC, DR, RK, 
RT 

Simple Complex 

14 4.4 470 103 13.8 Clear Good UC, RK Simple Simple 

15 2.6 199 107.5 13.3 Clear Good UC Simple Simple 

Fish bank cover: UC – Undercut, DR – Draped, MA – Marginal, RT – Roots, RK – Rocks, OTH – Other 
Vegetation: Bare – Bare ground, Uniform – One vegetation type, Simple – 2-3 vegetation types, Complex – 4 or more vegetation types 
including scrub/trees. 
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Appendix 4 – Site photographs 
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Appendix 4 cont.  – Site photographs 
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Appendix 4 cont. – Site photographs 
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