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Summary 
 
This study sets out preliminary investigative cable routes and provides CCI’s cable route 
preference for each part of the Kendoon – Tongland 132kV reinforcement cable study. 
 
The cable sections covered include: 

 
• UGC1 - Polquhanity – Kendoon Substation (Tower No.’s N230 – PK10) 
• UGC2 – Kendoon Substation – Glenlee Substation (PK10 – PK33) 
• UGC3 - Queen’s Way Crossing (Tower No.’s GT08 – GT21) 
• UGC4 - Bennan, Slogarie and Laurieston Forests (Tower No.’s GT25 – GT78) 
• UGC5 - A75 Crossing (Tower No.’s GT97 – GT104) 
• UGC6 - Glenlee substation – Tongland Substation (Tower No.’s GT001 – 

GT120) 
 
This optioneering assessment of the cable routes combines site survey work conducted 
between 11th - 15th November 2018 with desktop analyses.  
 
For each of the six underground cable studies, schematic route options are presented 
along with a brief overview of the key routing decisions, points of engineering difficulty 
and environmental sensitivity along the route, approximate route length comparisons, a 
route key plan to enable identification of the routing options and CCI’s cable route 
preference.  
 
SPEN required that, based on the findings and recommendations made by CCI and LUC 
(its environmental consultants), preferred cable routes for each of the 6 cable study areas 
(UGC1 to UGC6) be agreed between SPEN, LUC and CCI, with conclusions 
summarising these recommendations given. This report provides CCI’s preferred cable 
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route options, taking into account SPEN’s technical criteria (subsequently expanded by 
CCI) and environmental feedback from LUC. 
 
Document Revision Record 
 
Document Revision Date of Issue Revision Description 
1st Draft 06.12.2018 First draft issued for LUC and SPEN comment 
Rev A 20.03.2019 Revision incorporating findings from LUC 

cable route assessment dated February 2019. 
Rev B  02.07.2019 Final revision including additional UGC2 and 

UGC4 cable routes and incorporating LUC 
cable route assessment and conclusions on 
agreed UGC routes dated June 2019. 

Rev C 14.04.2020 Addition of a confidential appendix in 
accordance with European Protected Species 
(EPS) requirements. 
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1 Introduction 
 
This study sets out preliminary investigative cable routes and provides CCI’s cable route 
preference for each part of the Kendoon – Tongland 132kV reinforcement cable study. 
The recommendations provided by CCI take into account SPEN’s technical criteria 
(subsequently expanded by CCI) and environmental feedback from LUC. A summary 
explanation of key decisions made in selecting the preliminary cable routes is given 
along with route schematics, provisional points of engineering difficulty, environmental 
sensitivity, and CCI’s cable routes of preference.  
 
The sections of the overhead line route considered for undergrounding included within 
this cable study were prescribed by SPEN in the Kendoon to Tongland Reinforcement 
(KTR) Cable Study briefing document dated 8th November 2018. SPEN requested on 
12th April 2019 that CCI also look at the connection between Kendoon substation and 
Glenlee substation.  
 
This study describes CCI’s preliminary investigative assessment and CCI’s cable route 
preference for each part of the Kendoon – Tongland 132kV reinforcement scheme, 
utilising site survey work and desktop analyses performed.  
 
A site survey was undertaken between 11th - 15th November 2018 and served to both 
familiarise CCI with the routes and inform SPEN / Land Use Consultants (LUC) of the 
preliminary underground cable route options considered by CCI. As the site survey work 
was conducted shortly after contract award to take advantage of the weather conditions, 
access to some parts of the cable routes was not available, consequently the survey 
focused mainly on cable routing options that were accessible by public roads and those 
where access had been obtained from landowners.  
 
The desktop analysis enabled those parts of the cable routes which were not accessible 
during the site survey to be reviewed using mapping and other software tools. Desktop 
investigation also assisted with routing analysis made during the onsite survey, by 
allowing routing options to be compared with environmental and other geological 
considerations available within maps provided by SPEN and available within the 
software. Consideration of UGC2, UGC4C and the undergrounding of sections within 
the overhead line (OHL) wayleave is primarily based on desktop analysis. 
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2 Cable Route Nomenclature 
 
To effectively manage the number of cable routing options under consideration, CCI has 
developed a cable route nomenclature system.  
 
Each section of the proposed overhead line route being considered for undergrounding 
and cable routes being investigated have been given unique identification numbers. 
Three key plans have been developed, one for the cable route options between 
Polquhanity and Kendoon substation. One for the cable route options between Kendoon 
substation and Glenlee substation, and one for the cable route options between Glenlee 
and Tongland substations. Refer to Figure 1, Figure 2 and Figure 3 respectively. 
  

Figure 1 – Key plan between tower N230 at Polquhanity and Kendoon substation  

 
 
Each section of either the OHL route and identified cable route has been given its own 
unique reference number and letter, with the letter reference defined as follows: 
 

• Number Prefix P defines a way point of route option divergence  
• Number Suffix C defines an underground cable section along a cable wayleave  
• Number Suffix U defines an underground cable section along an OHL wayleave  
• Number Suffix A defines an aerial OHL section  

 
From Figure 1, three potential cable route options have been identified between 
Polquhanity and Kendoon substation and these are given in Table 1. 
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Table 1 - Cable routes and their associated identification number for UGC1  

UGC 
Number 

Study 
Number 

Route 
Section ID 

Section Description Tower 
Numbers 

U
G

C
1 

UGC1A 
 

1C+4C Cable route  N230 – S/S 

UGC1B 
 

1C+3C+6A Cable route with OHL into 
Kendoon substation 

N230 – PK10 

UGC1C 
 

2U+5U Undergrounding proposed 
OHL route within its wayleave 

N230 – S/S 

 
From Figure 2, three potential cable route options between Kendoon substation and 
Glenlee substation have been identified and are given in Table 2. 

 
Figure 2 – Key plan between Kendoon substation and Glenlee substation  
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Table 2 - Cable routes and their associated identification number for UGC2 

UGC 
Number 

Study 
Number 

Route Section ID Route Description Tower 
Numbers 

U
G

C
2 

UGC2A 40C+42C+45C Cable route  S/S -S/S 
UGC2B 6A+38C+42C+43C+46A Cable route with OHL into 

Kendoon and Glenlee 
substations 

PK10 – 
PK33 

UGC2C 5U+41U+44U Undergrounding of 
proposed OHL route within 
its wayleave 

S/S -S/S 

 
The undergrounding of a single circuit between Polquhanity and Glenlee substation 
requires a section of cable to be installed connecting section 1C and 42C. For Section 
39C refer to Section 4.1.2 of this study. 
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Figure 3 – Key plan between Glenlee and Tongland substations  
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From Figure 3, potential cable route options between Glenlee and Tongland have been 
identified and are given in Table 3. 
 

Table 3 - Cable routes and their associated identification number for UGC3 to 
UGC6 

UGC 
Number 

Study 
Number 

Route 
Section ID 

Route Description Tower 
Numbers 

U
G

C
3 UGC3A 11C+14C Queen’s Way Crossing – Cable route 

option. GT08-GT21 UGC3B 10U Queen’s Way Crossing – cabling 
within OHL wayleave. 

U
G

C
4 

UGC4A 19C Bennan, Slogarie and Laurieston 
Forests – Cable route option. 

GT25 – GT74 UGC4B 18U Bennan, Slogarie and Laurieston 
Forests – cabling within OHL 
wayleave. 

UGC4C 36C Bennan, Slogarie and Laurieston 
Forests – cabling within A762. 

GT25 – GT78 

U
G

C
5 UGC5A 26C+28C A75 Crossing – Cable route option. 
GT97 – GT104 UGC5B 27U+29U A75 Crossing – cabling within OHL 

wayleave. 

U
G

C
6 

UGC6A 9C+12C+16
C+22C+30C
+33C 

Following the access road from 
Glenlee substation, down the west side 
of Loch Ken on the A762*, all the way 
south and into Tongland substation. 

S/S -S/S 

UGC6B 8C+11C+13
C+16C+22C
+30C+33C 

Following the existing overhead line 
route from Glenlee substation, over 
the Queen’s way crossing before 
joining the A762 at Burnfoot bridge 
and continuing down the west side of 
Loch Ken, following the A762 all the 
way into Tongland substation. 

S/S -S/S 

UGC6C 9C+12C+16
C+22C+25C
+28C+31C+
32C+33C 

Following the access road from 
Glenlee substation, down the west side 
of Loch Ken on the A762*, before 
diverting east at Ringford, following 
the existing overhead line route over 
the A75, before following A762 into 
Tongland substation. 

S/S -S/S 

UGC6D 9C+17C+23
C+26C+28C
+31C+34C 

Following the access road from 
Glenlee substation, down the east side 
of Loch Ken on the A713, following 
the existing overhead line route over 
the A75 and into Tongland substation. 

S/S -S/S 
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UGC 
Number 

Study 
Number 

Route 
Section ID 

Route Description Tower 
Numbers 

UGC6E 9C+17C+23
C+26C+28C
+31C+32C+
33C 

Following the access road from 
Glenlee substation, down the east side 
of Loch Ken on the A713, following 
the existing overhead line route over 
the A75, before following A762 into 
Tongland substation. 

S/S -S/S 

 
3 Identification and Evaluation of Underground Cable Route Options 
 
In November 2018, SPEN published a document confirming its intention to undertake 
an appraisal of underground cable options.  The document is included in Appendix 1 of 
this study.  The document sets out a range of criteria which may be included in 
identifying cable routes.  The criteria were as detailed in number 1-11 below : 
 

1. Safety and reliability 
2. Constructability 
3. Suitable locations for transition between OHL and cable  
4. Ease of access for construction and future circuit maintenance 
5. Impact on local environment during construction and ability to mitigate this 
6. Ground conditions, including risk of contamination and ground stability  
7. Need to cross wet areas and/or habitats that are difficult to reinstate.  
8. Flood risk, proximity to water supplies and ability to cross watercourses at their 

narrowest point.  
9. Long term visibility of cable routes post construction, including the length that 

will be seen and distances at which cable routes will be visible. 
10. Long term loss of landscape features such as hedges or trees 
11. Long term impact on known and unknown archaeology  

 
The following are typical additional criteria that CCI consider when selecting a cable 
route:  

12. Topographical and geological features  
13. Access for both the construction phase and future maintenance of a project  
14. Crossing positions at watercourses, access, ground suitability and elevational 

alignment  
 

LUC provided the following information: 
15. GIS mapping, including areas of highest environmental value and high level 

constraints information, was made available to CCI Ltd by LUC to assist with 
the identification of underground cable routes3. 

16. Landscape and visual considerations were also taken into account, informed by 
the work undertaken by LUC as part of the OHL routeing and consultation 
process (refer to Appendix 2). 

 
SPEN provided additional criteria to be considered as per the following: 
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17. Reference should be made to the potential requirement for cable sealing end 
compounds (effectively fenced substation areas) being required on the UGC1 
route OHL/cable transitions at L7 towers N230 and PK10. This is due to the 
requirement for 2 cables per phase being required to accommodate the OHL 
circuit rating.  

18. It is also noted that Glenlee to Tongland route options (UGC2, 3, 4 and 5) can 
accommodate sealing ends on the L4 towers themselves. 

19. Consideration should be given to the requirement for future vehicular access 
(suitable for a works van e.g. Road going ‘Transit Van’ light goods vehicle) to 
the 132kV cable joint and fibre cable joint locations. 

20. Where transmission cables are intended to be run away from the public highway 
on or adjacent to forestry tracks, there is a requirement to ensure that the track 
will continue to be maintained for the life of the asset (40 years) to confirm that 
access to joint locations will always be available.  

21. There is also a requirement to ensure that the cable installation route (within / 
adjacent to a forestry track) is not subject to risk of water washout and forestry 
ploughing/drainage machinery. 

 
3.1 Limitations to this Preliminary Investigation 
 
The following caveats are given to provide clarity of the limitations of this preliminary 
cable route investigation: 
 

• HDD: Detailed engineering design relating to the precise drill location, launch 
and reception pit positions, drill profile, drill length, site compound locations and 
any specific wayleave requirements is not covered within this study. 

• Utility Search: A detailed utility search has not been completed for inclusion 
within this study. Cable route optioneering within carriageways and other 
locations where potential existing utilities may be encountered has been based 
on previous cable installation experience, and where a site walkover has been 
completed, on any visible surface mounted infrastructure related to buried 
utilities. 

• Forest track maintenance: For several of the cable route options identified within 
this study, there may be a requirement for permanent access tracks to allow 
maintenance access to the cable route. Sections of these access tracks utilise 
existing forest tracks that are currently used for management of commercial 
forest areas. The installation of cables within forestry roads (which are temporary 
in their nature) may not be appropriate due to the requirements of future 
maintenance and access requirements.  

• Changes in elevation on cable routes: Where a cable route option follows a 
change in elevation, it is anticipated that significant additional design and 
installation work would be required to anchor the cable and prevent uncontrolled 
migration of the cable down a slope. The space requirement and other detailed 
engineering design work to allow for these elevational changes is not contained 
within this study.  



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 16 of  184 

 
 

 

• The assessment of the percentage of ground containing rock are based on a 
limited quantity of bore hole data extracted from a geotechnical report2 provided 
by SPEN. 

 
4 Underground Cable Route Options 
 
For each of the underground cable studies listed in Table 1, Table 2 and Table 3, 
schematic route options are presented along with an overview of the key routing 
decisions, points of engineering difficulty along the route and approximate route length 
comparisons.  
 
Each route has been assessed according to the criteria specified in Section 3 of this study 
and a route preference identified after consideration of all these criteria. 
 
4.1 UGC1 Polquhanity – Kendoon Substation Cable Route Options 
 
SPEN advised CCI that they had been asked to consider undergrounding as an alternative 
where this has been identified through pre-application consultation. As follows: 
 
Between Polquhanity and Kendoon substation, the key issue which has been raised 
during consultation is to mitigate impacts on commercial forestry and on setting of 
cultural heritage features within Polmaddy forest. 
 
Consistent with SPEN’s transmission licence duties and environmental obligations 
under Schedule 9 of the Electricity Act 19891, cable routes will have to establish a 
balance between engineering requirements, economic viability, land use and the 
environment. SPEN’s objective for cable routeing between Polquhanity and Kendoon 
substation is to “identify a technically feasible and economically viable cable route, 
between Polquhanity and Kendoon substation, which causes, on balance, the least 
disturbance to people and the environment”.  
 
As listed in Table 1, the following 3 cable route options were identified between 
Polquhanity and Kendoon substation: 
 

• UGC1A Cable route  
• UGC1B Cable route with a section of OHL into Kendoon substation 
• UGC1C Undergrounding of the proposed OHL route within its wayleave 

 
A further route was reviewed running north into Kendoon substation cutting through the 
Carse of Dundeugh. However, as this route passed through an area marked with several 
red squirrel exclusion zones, dissected an extensive area of native woodland and would 
require an additional crossing of the River of Ken, it was deemed unsuitable and has not 
been considered further in this study.  
 
Table 4 contains the approximate route length comparisons for the three route options. 
It can be seen that the underground cable route options are within 10% of each other. 
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Table 4 – Approximate route length comparisons for Polquhanity – Kendoon 

Cable Route Route Description Route Length (km) 
 UGC1A  Cable route  3.2 
 UGC1B  Cable route with OHL into Kendoon S/S 2.9 (UGC = 

2.37km and 
OHL = 0.53km) 

 UGC1C  Undergrounding proposed OHL route 2.9 
N230 – Kendoon S/S Straight line distance 2.3 

 
4.1.1 UGC1 Polquhanity – Kendoon Substation Current Rating and Circuit 

Details                                                             
 
The cable routing options considered under UGC1 require a continuous current rating of 
2010A to be transmitted through each of the two cable circuits, with one connecting 
tower N230 to Kendoon substation and the second connecting N230 to Glenlee 
substation. Refer to Figure 4 which shows a simplified schematic of the electrical 
connection arrangement as issued by SPEN. 
 
To deliver this magnitude of current, it is calculated that at least two cables per phase 
will be required for each circuit. The total number of cables required would therefore be 
12 (6 per circuit). Consideration must also be given to the number of cable sealing ends 
required at terminal positions. To accommodate the 12 terminations required a cable 
sealing end compound will be necessary at the Polquhanity end of the route where the 
two circuits terminate.  
 
It has been assumed for the purposes of this study that both circuits would be installed 
in the same manner, either by underground cabling or OHL. Sections that cover routing 
the cables into Kendoon substation (sections 4C, 5U and 6A) will be for consideration 
of two circuits, that is 12 cables and 12 termination positions.  
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Figure 4 – Electrical schematic for Tower N230 at Polquhanity, Kendoon 
substation and Glenlee substation 
 

 
 
 
4.1.2 Section 39C 
 
The single circuit between Polquhanity and Glenlee substation has not been considered 
as an individual cable study, as the individual sections of this route are covered within 
either UGC1 and/or UGC2 studies.  
 
The only exception to this is section 39C. A short single circuit section, approximately 
450m long, that runs along the A713, between way points P1 and P18. Refer to Figure 
5. Figure 6 shows section 39C marked as a black line on a map. Installation costs 
associated with section 39C will need to be included within the bill of quantities for 
UGC1 and UGC2 for completeness. 
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Figure 5 –Key plan with red line showing section 39C 

 
 

Figure 6 – Black line showing cable section 39C 
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4.1.3 UGC1 Polquhanity – Kendoon Substation Geotechnical Review 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation for UGC1 is Wacke. The superficial geology varies along the route from clay, 
sand and silt, sand and gravel, and peat habitats up to 1.1m deep. The geological 
description of Wacke within UGC1 describes sandstone with bed thickness from 0.3m 
to more than 5m with occasional out crops.  
 
Superficial geology refers to geological deposits typically of the Quaternary age which 
extends back about 2.6 million years. These deposits rest on the underlying rock, often 
referred to as bedrock.  
 
Considering the OHL wayleave for UGC1, it can be calculated that some superficial 
geology will be present for approximately 80% of the route, with the remaining 20% 
containing none. Where the superficial geology layer is shallow or non-existent, a 
different approach for cable installation may be required. For example, where shallow 
rock is not able to be broken up and dug out using a bucket on a backhoe excavator.  
 
4.1.4 Polquhanity – Kendoon Substation Route Option UGC1A  
 
Figure 7 shows the key plan for Polquhanity – Kendoon substation, with cable route 
option UGC1A (1C+4C) shown in red.  
 

Figure 7 – Key plan with red line showing cable route UGC1A 
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Cable route UGC1A in Figure 9, shown as a black line, runs from north to south, from 
the Polquhanity area where OHL tower N230 is located, south to Kendoon substation 
which sits alongside Kendoon Power Station. The A713 carriageway offered a routing 
option between Polquhanity and Kendoon substation. This is due to the areas of peat, 
dense forest and undulating topography either side of the roadway.  
 
The closing section into Kendoon substation presents challenges with the route selected 
to avoid existing hydroelectric infrastructure associated with the Power Station, and 
residential housing. Kendoon substation is positioned at the confluence of the Water of 
Ken and the Water of Deugh and is not directly accessible by an underground cable route 
from either the north, or the west, due to lack of space and rock formations. Refer to 
Figure 8, a photograph showing the rock riverbanks of the Water of Deugh, north of 
Kendoon Substation.   
 

Figure 8 – Photograph showing the Water of Deugh north of Kendoon substation 
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An additional implication of undergrounding along 4C would in practice require the 
undergrounding of the cable section into Kendoon of UGC2 along either 40C or section 
5U, refer to report section 4.2.3 and 4.2.5 respectively. 
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway at a time with the other carriageway kept open for traffic. Joint bays 
would be positioned in the verge or in laybys wherever reasonably practicable. The 
existing services within the road are largely unknown. 
 
A review of the cable route option UGC1A was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the cable route were 
proposed by LUC with regards to environmental features, sensitivities or impacts.  
 
Table 5 contains points of engineering difficulty and environmental sensitivity identified 
along the route, with each item number marked in red circles on the cable schematic in 
Figure 9. Confidential data on the locations of European protected species is provided in 
confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 
 

Table 5 – Key points of engineering difficulty and environmental sensitivity for 
UGC1A 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to terminal tower N230 the ground was noted to 
contain peat. Peat ground preparation work may be required. 
This may also impact on cable conductor material and size. 

2 HV cable crossing The UGC1A cable circuit will be required to cross an 
existing HV cable circuit located within the A713. 

3 Cabling within 
A713 

Cables to be installed within A713, appropriate traffic 
management plan would need to be developed and adopted. 
With joints and link equipment located in the verge where 
practicable. 

4 Polmaddy river 
crossing 

River crossing at Polmaddy, HDD, cable bridge or within 
the existing road bridge bed. Directly adjacent to the 
Polmaddy bridge is a medium flood risk zone (1 in 200 
years). 

5 Peat Peat habitats between A713 and the Water of Ken river 
crossing. Peat ground preparation work may be required. 
This may also impact on cable conductor material and size. 

6 Water of Ken 
crossing 

Water of Ken crossing adjacent to Kendoon substation, 
HDD across the river positioned in peat ground would be 
required. Directly adjacent to the Water of Ken is a medium 
flood risk zone (1 in 200 years).  
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

7 Entry to Kendoon 
Substation 

Peat habitats, native woodland areas, the existing 
hydroelectrical scheme and multiple residential properties 
restricting cable route options. There is also a steep 
elevational change and shallow rock associated with the 
banks of the Water of Ken into Kendoon substation. Space 
and access is so restricted that such entry is unlikely to be 
possible for 12 cables (including UGC2). Relocation of the 
substation may be required for this option. Significant 
relocation of existing infrastructure such as substation 
compounds is not considered viable. 
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Figure 9 – Black line showing cable route UGC1A  
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.1.5 Polquhanity – Kendoon Substation Route Option UGC1B  
 
This route follows the same as that covered in Section 4.1.4, with the exception that it 
diverts from the A713 to terminate at the proposed new tower PK10, with the closing 
section into Kendoon substation being OHL. Figure 10 shows the key plan for 
Polquhanity – Kendoon substation with cable route option UGC1B (1C+3C+6A) shown 
in red.  
 

Figure 10 – Key plan with red line showing cable route UGC1B  

 
  
It should be noted that route undergrounding option UGC1B does not fully underground 
the entire route, as the closing section into Kendoon substation is still installed as an 
OHL. 
 
The use of section 6A as an OHL from PK10 into Kendoon substation would in practice 
mean the use of section 6A for UGC2. Refer to Section 4.2.4. 
 
Advantages of this route option is that it negates the points of engineering difficulty 
associated with crossing the Water of Ken and entry into Kendoon substation, as outlined 
in section 4.1.4 in Table 5 and Figure 7.  
 
However, a cable termination position comprising a cable sealing end compound would 
be required at the PK10 tower position, the approximate dimensions of which are 24.3m 
x 15m per circuit. A cable termination position constructed at PK10 is likely to be on a 
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banked position visible from the A713 and would therefore necessitate civil works to 
construct. Access to a potential termination position would likely be reasonable with the 
A713 close by. Any loss of visual amenity associated with this tower position has been 
assessed by LUC, refer to Appendix 2. 
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway at a time with the other carriageway kept open for traffic. Joint bays 
would be positioned in the verge or in laybys wherever reasonably practicable. The 
existing services within the road are largely unknown. 
 
A review of the cable route option UGC1B was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the cable route were 
proposed by LUC with regards to environmental features, sensitivities or impacts.  
 
Table 6 contains points of engineering difficulty and environmental sensitivity identified 
along the route, with each item number marked in red circles on the cable schematic in 
Figure 11.  
 
Table 6 – Key points of engineering difficulty and environmental sensitivity for 
UGC1B 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to terminal tower N230 the ground was noted to 
contain peat. Peat ground preparation work may be 
required. This may also impact on cable conductor material 
and size. 

2 HV cable 
crossing 

The UGC1B cable circuit will be required to cross an 
existing HV cable circuit located within the A713.  

3 Cabling within 
A713 

Cable to be installed within A713, appropriate traffic 
management plan would need to be developed and adopted. 
With joints and link equipment located in the verge where 
practicable. 

4 Polmaddy river 
crossing 

River crossing at Polmaddy, HDD, cable bridge or within 
the existing road bridge bed. Directly adjacent to the 
Polmaddy bridge is a medium flood risk zone (1 in 200 
years). 

5 Terminal tower Civil engineering difficulties associated with the 
construction of a cable termination position at PK10 and 
any loss of visual amenity as assessed by LUC, refer to 
Appendix 2. 
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Figure 11 – Black line showing cable route UGC1B  
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.1.6 Polquhanity – Kendoon Substation Route Option UGC1C  
 
For this cable route, the proposed OHL route from Polquhanity to Kendoon substation 
was followed. Figure 12 shows the key plan for Polquhanity – Kendoon substation with 
cable route option UGC1C (2U+5U) shown in red. 
 

Figure 12 – Key plan with red line showing cable route UGC1C  

 
 
Cable route UGC1C in Figure 13, shown as a black line, runs north to south, from 
Polquhanity where OHL tower N230 is located to Kendoon substation. The cable route 
follows the proposed OHL wayleave south from tower N230, along a corridor of peat 
set in forest south to Sloan’s Cairn, before crossing Polmaddy River west of the A713. 
From here the route continues with dense forest before turning east, crossing the Water 
of Ken and entering Kendoon substation. 
 
This proposed cable route contains more points of engineering difficulty than the other 
route options investigated within this study for UGC1. There would be a requirement for 
a permanent access road to allow construction and maintenance access to the cable route 
along its entire length. A-road access points for the maintenance and haul road would 
also be required. The installation of cables within forestry roads (which are temporary 
in their nature) may not be appropriate due to the requirements of future maintenance 
and access requirements. 
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A review of the cable route option UGC1C was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts by LUC. 
 
Table 7 contains points of engineering difficulty and environmental sensitivity identified 
along the route, with each item number marked in red circles on the cable schematic in 
Figure 13. Confidential data on the locations of European protected species is provided 
in confidential ER1003-1 which has been provided to SNH, DGC and the Scottish 
Government ECU. 
 
Table 7 – Key points of engineering difficulty and environmental sensitivity for 
UGC1C 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to terminal tower N230 the ground was noted to 
contain peat. Peat ground preparation work may be 
required. This may also impact on cable conductor material 
and size. 

2 Burn Crossing HDD or dam and pump over crossing of burns and any 
associated tributaries adjacent to Barlae hill would be 
required. 

3 Dense woodland Tree and stump clearing works associated with installing 
cable through dense woodland would be required; access 
roads would need to be constructed during the installation 
and for future maintenance. 

4 Peat  A corridor of peat has been running parallel to the proposed 
OHL route adjacent to Sloan’s Cairn. Peat ground 
preparation work may be required. This may also impact 
on cable conductor material and size. 

5 Polmaddy river 
crossing 

River crossing at Polmaddy, HDD or cable bridge solution 
would be required. Directly adjacent to the Polmaddy river 
is a medium flood risk zone (1 in 200 years). Due 
consideration of the close proximity to the otter exclusion 
zone noted to the west of the route.  . 

6 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland, temporary access roads 
would need to be constructed during the installation and for 
future maintenance. 

7 Peat  Peat habitats within land west of the water of Ken. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

8 Water of Ken 
crossing 

Water of Ken crossing adjacent to Kendoon substation, an 
HDD across the river positioned in peat ground would be 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

required. With location of the launch and reception pits and 
access for the drilling rigs to be developed. Directly 
adjacent to the Water of Ken is a medium flood risk zone 
(1 in 200 years).  

9 Entry to Kendoon 
Substation 

Peat habitats, native woodland areas, the existing 
hydroelectrical scheme and multiple residential properties 
restricting cable route options. There is also a steep 
elevational change and shallow rock associated with the 
banks of the Water of Ken into Kendoon substation. Space 
and access is so restricted that such entry is unlikely to be 
possible for 12 cables (including UGC2). Relocation of the 
substation may be required for this option, but this has not 
been considered as it is beyond the scope of this study. 
However, significant relocation of existing infrastructure 
such as substation compounds would be expected to cause 
significant local disruption and incur substantial cost. 
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Figure 13 – Black line showing cable route UGC1C  
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.1.7 UGC1 Polquhanity – Kendoon Substation Route Appraisal Summary 
 
Three cable route options have been studied for undergrounding between tower N230 at 
Polquhanity and Kendoon substation. The cable route studies have been based on the 21 
criteria defined within section 3 of this study. 
 
Installation of a cable route within the A713 carriageway provides a solid and reliable 
installation base when compared to installing cable within forest and peat habitats and 
offers the best solution from a constructability perspective. Working in the carriageway 
does introduce a risk to the workforce associated with moving traffic, but this risk can 
be managed with an effective traffic management system.  
 
LUC maps3 provided to CCI show environmental features located on the proposed OHL 
wayleave. The A713 passes in close proximity to several dwellings and through 1 in 200 
year flood risk zones. As the cable installation work is temporary and the carriageway 
construct contains an integrated drainage system these risks were more manageable. 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation for UGC1 is Wacke. The superficial geology varies along the route from clay, 
sand and silt, sand and gravel, and peat habitats up to 1.1m deep. Considering the OHL 
wayleave for UGC1, it can be calculated that some superficial geology will be present 
for approximately 80% of the route, with the remaining 20% containing none. 
 
Installing up to 12 HV cables is likely to prove challenging within the A713 carriageway 
and diverting to utilise space that could be provided within the carriageway verge would 
need to be considered if buried services were encountered. 
 
Cabling into Kendoon substation provides multiple points of engineering difficulty 
including peat habitats, river crossings, shallow rock and elevational changes. Therefore, 
a solution that avoids cabling into Kendoon substation would be beneficial. Due to the 
limitations on space within the existing Kendoon substation site and within the potential 
access corridors suitable for underground cable installation, a wider engineering study 
may need to be considered. This wider study could consider relocation of Kendoon 
substation to a more accessible location and/or the construction of a forced ventilated 
underground tunnel and associated access shafts. Significant relocation of existing 
infrastructure such as substation compounds is not considered as it is beyond the scope 
of this study. However, such a proposal would be likely to cause significant local 
disruption and be at significant cost.  
 
Cabling along the OHL wayleave (cable option UGC1C) poses many additional 
installation and environmental risks in comparison to the other cable route options 
presented and is therefore not the preferred cabling solution. 
 
LUC indicated an overal environmental preference for route UGC1B as substantially 
less tree felling would be required than for UGC1C. Additionally, in comparison to 
UGC1A, UGC1B can span the Water of Ken and potentially the areas of peatland habitat 
and flood risk zone in the vicinity of Kendoon substation. However, very localised 
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significant landscape and visual effects will arise from the introduction of a sealing end 
compound and terminal tower to facilitate the transition between OHL and UGC. Refer 
to Appendix 2. 
  
CCI recommends cable route option UGC1B from the three route options investigated 
for the proposed OHL section between Polquhanity and Kendoon substation. This cable 
route option presents the most practicable option for cable installation and is of a similar 
length to the OHL route option. The inclusion of an overhead line section into Kendoon 
substation negates the many points of engineering difficulty associated with accessing 
the Kendoon substation site, even though construction of an OHL cable sealing end 
compound at PK10 would require the placement of additional above ground structures 
within sight of the A713. This option would also require the use of this OHL option on 
UGC2 into Kendoon substation from PK10. 
 
The selection of the preferred cable route will result in changes to wayleave 
requirements. Cable routes installed within existing carriageways would not require 
wayleaves for this section of the route. Other alternative cable routes will require 
changes to the proposed wayleaves, with wayleaves associated with the existing OHL 
routes being removed if they are not required. 
 
4.1.8 UGC1 Polquhanity – Kendoon Substation Cable Route Appraisal 

Conclusion 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC1B as the preferred cable route option between Polquhanity 
and Kendoon substation. This conclusion was predicated on cable route UGC1B being 
the preference for both the technical and environmental considerations.  
 
Furthermore, it was agreed that the selection of cable route UGC1B wholly met the 
objective for the UGC1 cable study which was to identify a route that mitigates impacts 
on commercial forestry and on setting of cultural heritage features within Polmaddy 
forest.  
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4.2 UGC2 Kendoon Substation – Glenlee Substation Cable Route Options 
 
SPEN advised CCI that they had been asked to consider undergrounding as an alternative 
where this has been identified through pre-application consultation. As follows: 
 
Between Kendoon substation and Glenlee substation, the key issue which has been 
raised during consultation is to mitigate potential landscape and visual impacts of the 
proposed overhead line on the Water of Ken valley. 
 
Consistent with SPEN’s transmission licence duties and environmental obligations 
under Schedule 9 of the Electricity Act 19891, cable routes will have to establish a 
balance between engineering requirements, economic viability, land use and the 
environment. SPEN’s objective for cable routeing between Kendoon substation and 
Glenlee substation is to “identify a technically feasible and economically viable cable 
route, between Kendoon substation and Glenlee substation, which causes, on balance, 
the least disturbance to people and the environment”. 
 
As listed in Table 2, the following 3 cable route options were identified between 
Kendoon substation and Glenlee substation: 
 

• UGC2A Cable route  
• UGC2B Cable route with OHL into Kendoon and Glenlee substations 
• UGC2C Undergrounding of the proposed OHL route within its wayleave 

 
Table 8 contains the approximate route length comparisons for the three route options.  
It can be seen that the underground cable route options are within approximately 16.5% 
of each other. 
 

Table 8 – Approximate route length comparisons for Kendoon S/S to Glenlee S/S 

Cable Route Route Description Route Length (km) 
 UGC2A  Cable route  8.97  
 UGC2B  Cable route with sections of OHL into 

Kendoon and Glenlee substation 
8.43 (UGC = 
7.3km and          
OHL = 1.13km) 

UGC2C Undergrounding of the proposed OHL 
route within its wayleave 

7.7 

Kendoon S/S – 
Glenlee S/S 

Straight line distance 7.2 
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4.2.1 UGC2 Kendoon Substation – Glenlee Substation Current Rating and 
Circuit Details 

 
The cable routing options considered under UGC2 require a continuous current rating of 
2010A to be transmitted through each of the two cable circuits, with one connecting 
Kendoon substation to Glenlee substation and the second connecting tower N230 at 
Polquhanity to Glenlee substation. Refer to Figure 14 which shows a schematic of the 
electrical connection arrangement as issued by SPEN.  
 
To deliver this magnitude of current it is calculated that at least two cables per phase will 
be required for each circuit. The total number of cables required would therefore be 12 
(6 per circuit). Consideration must also be given to the number of cable sealing ends 
required at terminal position. To accommodate the 12 terminations required a cable 
sealing end compound will be necessary at the Glenlee substation end of the route where 
the two circuits terminate.  
 
It has been assumed for the purposes of this study that both circuits would be installed 
in the same manner, either by underground cabling or OHL. Sections that cover routing 
the cables into Kendoon substation (sections 40C, 5U and 6A) will be for consideration 
of two circuits, that is 12 cables and 12 termination positions.  
 

Figure 14 – Electrical schematic for Tower N230 at Polquhanity, Kendoon S/S and 
Glenlee S/S 
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4.2.2 UGC2 Kendoon Substation - Glenlee Substation Geotechnical Review 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation for UGC2 is Wacke with a band of siltstone between towers PK25 to PK27. 
Outcrops were noted at several locations on the route most notable PK11 to PK17 and 
PK24 to PK33. This is the only information available and applies to the OHL wayleave 
route. The superficial geology varies along the route from clay, sand and silt, sand and 
gravel. There were also long sections of the route where no superficial layer is recorded. 
 
Superficial geology refers to geological deposits typically of the Quaternary age which 
extends back about 2.6 million years. These deposits rest on the underlying rock, often 
referred to as bedrock.  
 
Considering the OHL wayleave for UGC2, it can be calculated that some superficial 
geology will be present for approximately 37% of the route, with the remaining 63% 
containing none. Where the superficial geology layer is shallow or non-existent, a 
different approach for cable installation may be required. For example, shallow rock is 
not able to be broken up and dug out using a bucket on a backhoe excavator.  
 
4.2.3 Kendoon Substation – Glenlee Substation Route Option UGC2A  
 
Figure 15 shows the key plan for Kendoon – Glenlee substation, with cable route option 
UGC2A (40C+42C+45C) shown in red.  

Figure 15 – Key plan with red line showing cable route UGC2A 
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Cable route UGC2A in Figure 16 and Figure 17, shown as a black line, runs from north 
to south, from Kendoon substation, south to Glenlee substation, passing west of Carsfad 
Loch and Earlstoun Loch. The A713 and A762 carriageways offered a practical cable 
routing option between Kendoon substation and Glenlee substation. This is due to the 
areas of peat, archaeological sensitive areas, non-inventory designed landscapes, native 
woodlands, flood zones and undulating topography either side of the roadway. The 
exception to this was adjacent to Earlstoun Power Station, where the cable route crossed 
the Water of Ken to avoid infrastructure associated with the hydroelectrical Power 
Station operation. 
  
The closing section into Kendoon substation presents challenges with the route selected 
to avoid existing hydroelectric infrastructure and associated Power Station and housing.  
Kendoon substation is positioned at the confluence of the Water of Ken and the Water 
of Deugh and is not directly accessible by an underground cable route from either the 
north, or the west, due to lack of space and rock formations. The cable route 40C, would 
also require the use of 4C in UGC1. The installation of 12 cables into Kendoon 
substation is unlikely to be practicable due to existing infrastructure.  
 
Likewise, the closing section into Glenlee substation presents several challenges that 
include; two crossings of Coom Burn, flood zones, peat habitat, non-inventory designed 
landscapes, multiple residential properties and native woodlands, in addition to installing 
up to 12 cables within the substation access road. 
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway at a time with the other carriageway kept open for traffic. Joint bays 
would be positioned in the verge or in laybys wherever reasonably practicable. The 
existing services within the road are largely unknown. 
 
A review of the cable route option UGC2A was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts by LUC. 
 
Table 9 contains points of engineering difficulty and environmental sensitivity identified 
along the route, with each item number marked in red circles on the cable schematic in 
Figure 16 and Figure 17. Confidential data on the locations of European protected 
species is provided in confidential appendix ER1003-01 which has been provided to 
SNH, DGC and the Scottish Government ECU. 
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Table 9 – Key points of engineering difficulty and environmental sensitivity for 
UGC2A 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Entry to 
Kendoon 
Substation 

Peat habitats, native woodland areas, the existing 
hydroelectrical scheme and multiple residential properties 
restricting cable route options. There is also a steep 
elevational change and shallow rock associated with the banks 
of the Water of Ken into Kendoon substation. Space and 
access is so restricted that such an entry is unlikely to be 
possible for 12 cables (including UGC1). Relocation of the 
substation may be required for this option. Significant 
relocation of existing infrastructure such as substation 
compounds is not within the scope of this study. However, 
such changes would be expected to be disruptive and 
significantly increase costs.  

2 Water of Ken 
crossing 

Water of Ken crossing adjacent to Kendoon substation, HDD 
across the river positioned in peat ground would be required. 
Directly adjacent to the Water of Ken is a medium flood risk 
zone (1 in 200 years).  

3 Peat Peat habitats between A713 and the Water of Ken river 
crossing. Peat ground preparation work would be required. 
This may also impact on cable conductor material and size. 

4 Cabling within 
A713 

Cables to be installed within A713, appropriate traffic 
management plan would need to be developed and adopted. 
With joints and link equipment located in the verge where 
practicable. 

5 Burn crossings 
adjacent to 
tower PK11 

HDD or dam and pump over crossing of burns adjacent to 
tower PK11 would be required.  

6 Peat Peat habitats next to the A713 adjacent to tower PK12. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

7 Residential 
property and 
Peat at 
Stroangassel 

Residential property and peat habitats adjacent to the A713 
and the cable route, at Stroangassel. Peat ground preparation 
work may be required. This may also impact on cable 
conductor material and size. 

8 Archaeological 
sensitive area 

West of the A713 and alongside the cable route, an 
archaeological sensitive area is located at Owlet Knowe, 
adjacent to Carsfad loch.  

9 Native 
woodlands at 
Carsfad Loch 

A native woodland is situated between the A713 and Carsfad 
Loch to the east alongside the cable route. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

10 Flood zone The A713 and the cable route passes through a medium 
likelihood (1 in 200 years) flood zone at the southern end of 
Carsfad Loch. 

11 Carsfad dam and 
Power Station 

Carsfad dam and hydroelectric Power Station is located either 
side of the A713 alongside the cable route. Infrastructure 
relating to this could be located within the carriageway. 
Residential properties are also noted at this location alongside 
the cable route. 

12 Peat, non-
inventory 
designed 
landscapes 
ancient and 
native 
woodlands 

Peat habitats west of the A713 south of Carsfad Loch 
alongside the cable route. Peat ground preparation work may 
be required. This may also impact on cable conductor material 
and size. Non-inventory designed landscapes are located west 
of the A713 along with ancient woodlands at Knocknalling 
Wood. Native woodlands were also noted to the east of the 
A713. These features are also located alongside the cable 
route. 

13 Flood zone The A713 and the cable route pass through a medium 
likelihood (1 in 200 years) flood zone at the south of Carsfad 
Loch, associated with the Water of Ken. 

14 Polharrow burn 
crossing 

HDD or use of the road bridge deck at the crossing of 
Polharrow burn would be required. Scaring on the 
carriageway surface was noted at Polharrow burn suggestive 
of buried services. 

15 Peat, native 
woodlands at 
Polharrow 
bridge 

Peat habitats west of the A713 at Polharrow bridge. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. Native 
woodlands were noted to the west of the A713 alongside the 
cable route. 

16 Listed Building 
south of 
Polharrow 
bridge 

A category B listed building is located east of the A713 and 
the cable route, south of Polharrow bridge. 

17 Ancient and 
native 
woodlands at 
White Hill 

The A713 and the cable route dissects an area of ancient 
woodlands to the west and ancient and native woodlands to 
the east at White Hill. The area of ancient and native 
woodlands continues south to Fairy Knowe and the Earlstoun 
dam.  

18 Earlstoun dam 
crossing  

Earlstoun dam is crossed by the A713 and the cable route. An 
HDD, standalone cable bridge, or use of the road bridge deck 
would be required. Additional infrastructure relating to the 
dam could be located within the carriageway. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

19 Native 
woodlands 

The cable route crosses areas of native woodlands south of 
Earlstoun Dam that extend south to Allangibbon Bridge. 

20 HDD crossing 
of the Water of 
Ken and 
Junction of 
A713 and A762 

HDD under the Water of Ken from west to east, and under the 
junction of the A713 and A762. Disruption associated with 
cabling close to an A-road intersection. An appropriate traffic 
management plan may need to be developed and adopted. 
Residential properties are located alongside the A713 at this 
location. This HDD crossing is to avoid Earlstoun Power 
Station outflow on the A762 and any infrastructure relating to 
the dam and Power Station that may be located within the 
carriageway. This HDD also helps minimise impacts on two 
category B listed buildings which are located on the A762 
adjacent to the Power Station and several residential 
properties close to Earlstoun dam. 

21 Cabling within a 
flood zone 

The cable route passes through a medium (1 in 200 year) flood 
risk zone on the east bank of the Water of Ken.  

22 Native 
woodlands  

Native woodlands are located on the eastern bank of the Water 
of Ken, alongside the cable route, with the HDD extending to 
avoid them. Peat habitats are located west of the A762, which 
were avoided by routing the cable on the eastern banks of the 
Water of Ken. Crossing peat ground may impact on cable 
conductor material and size. 

23 HDD crossing 
of the Water of 
Ken 

HDD crossing the Water of Ken from east to west, with both 
the launch and reception positions for the HDD located within 
medium (1 in 200 year) flood risk zones. The HDD passes 
under an area of native woodland. 

24 Flood risk zones The A762 and the cable route pass close to a medium (1 in 
200 year) and low (1 in 1000 year) flood risk zone at 
Covenanters’ Grave. 

25 Private water 
supply zone of 
interest and 
flood risk zone 

The A762 and the cable route pass close to a private water 
supply zone of interest at Knockensee. The A762 and the 
cable route pass through a medium (1 in 200 year) flood risk 
zone at Knockensee associated with Coom Burn. 

26 Coom Burn 
crossing and 
listed building 

The A713 and the cable route cross Coom Burn at two 
locations where an HDD or use of the road bridge deck would 
be required. The land adjacent to the Coom burn at this 
location is within a medium (1 in 200 year) flood risk zone. 
The bridge is noted to be a category C listed building. 

27 Entry to Glenlee 
Substation 

Entry for the cable route into Glenlee substation is via the 
access lane. The lane falls within a medium (1 in 200 year) 
flood risk zone. Non-inventory designed landscapes are 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

located south of the access lane. Native woodlands and peat 
habitats are situated to the north of the access road. Multiple 
residential properties are situated along the access lane. By 
utilising the access lane, the impact of these features on the 
cable route is hoped to be reduced. 
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Figure 16 – Black line showing cable route UGC2A 40C+42C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 17 – Black line showing cable route UGC2A 42C(part)+45C 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.2.4 Kendoon Substation – Glenlee Substation Route Option UGC2B  
 
This route follows the same as that covered in Section 4.2.3, with the following two 
exceptions; at the northern end of the route it diverts from the A713 to terminate at the 
proposed new tower PK10, with the closing section into Kendoon substation being OHL.  
Figure 18 shows the key plan for Kendoon substation – Glenlee substation with cable 
route option UGC2B (6A+38C+42C+43C+46A) shown in red.  

 
Figure 18 – Key plan with red line showing cable route UGC2B  
  

 
 
It should be noted that route undergrounding option UGC2B does not fully underground 
the entire route, as the closing sections into Kendoon substation and Glenlee substations 
are still installed as OHL’s. Advantages of this route option is that it negates the points 
of engineering difficulty associated with access into Kendoon and Glenlee substation 
including the crossing of the Water of Ken and Coom Burn as outlined in section 4.2.3 
in Table 9, Figure 16 and Figure 17.  
 
However, cable termination positions comprising a cable sealing end compound would 
be required at both PK10 and PK33 tower positions, the approximate dimensions of 
which are 24.3m x 15m per circuit. Cable termination positions constructed at PK10 and 
PK33 are likely to be on banked positions visible from the A713 and A762 respectively. 
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This would necessitate civil works to construct, in the presence of peat habitats adjacent 
to both tower locations.  
 
Access to the potential termination positions would require construction of haul roads 
with this expected to be more challenging at PK33, where the tower is approximately 
600m from the A762. Any loss of visual amenity associated with the tower positions 
have been assessed by LUC, refer to Appendix 2. An additional implication of the use 
of section 6A into Kendoon substation, will practicably mean the use of this OHL route 
into Kendoon substation for UGC1 also. 
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway at a time with the other carriageway kept open for traffic. Joint bays 
would be positioned in the verge or in laybys wherever reasonably practicable. 
 
A review of the cable route option UGC2B was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts by LUC. 
 
Table 10 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on the cable 
schematic in   
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Figure 19 and Figure 20. Confidential data on the locations of European protected 
species is provided in confidential appendix ER1003-1 which has been provided to SNH, 
DGC and the Scottish Government ECU. 
 
Table 10 – Key points of engineering difficulty and environmental sensitivity for 
UGC2B 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Terminal tower at 
PK10 

Civil engineering difficulties associated with the 
construction of a cable termination position at PK10 and 
any adverse visual impact as assessed by LUC, refer to 
Appendix 2. 

2 Peat Peat habitats between PK10 and the A713. Peat ground 
preparation work may be required. This may also impact on 
cable conductor material and size. 

3 Cabling within 
A713 

Cables to be installed within A713, appropriate traffic 
management plan would need to be developed and adopted. 
With joints and link equipment located in the verge where 
practicable. 

4 Burn crossings 
adjacent to tower 
PK11 

HDD or dam and pump over crossing of burns adjacent to 
tower PK11 would be required.  

5 Peat Peat habitats next to the A713, alongside the cable route, 
adjacent to tower PK12. Peat ground preparation work may 
be required. This may also impact on cable conductor 
material and size. 

6 Residential 
property and Peat 
at Stroangassel 

Residential property and peat habitats adjacent to the A713 
and the cable route, at Stroangassel. Peat ground 
preparation work may be required. This may also impact on 
cable conductor material and size. 

7 Archaeological 
sensitive area 

West of the A713 and alongside the cable route, an 
archaeological sensitive area is located at Owlet Knowe, 
adjacent to Carsfad loch.  

8 Native woodlands 
at Carsfad Loch 

A native woodland is situated between the A713 and 
Carsfad Loch to the east, alongside the cable route. 

9 Flood zone The A713 and the cable route pass through a medium 
likelihood (1 in 200 years) flood zone at the southern end of 
Carsfad Loch. 

10 Carsfad dam and 
Power Station 

Carsfad dam and hydroelectric Power Station is located 
either side of the A713, alongside the cable route. 
Infrastructure relating to this could be located within the 
carriageway. Residential properties are also noted at this 
location. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

11 Peat, non-
inventory designed 
landscapes ancient 
and native 
woodlands 

Peat habitats west of the A713 south of Carsfad Loch, 
alongside the cable route. Peat ground preparation work 
may be required. This may also impact on cable conductor 
material and size. Non-inventory designed landscapes are 
located west of the A713 along with ancient woodlands at 
Knocknalling Wood. Native woodlands were also noted to 
the east of the A713. These features are all located 
alongside the cable route. 

12 Flood zone The A713 passes through a medium likelihood (1 in 200 
years) flood zone at the south of Carsfad Loch, associated 
with the Water of Ken. 

13 Polharrow burn 
crossing 

HDD or use of the road bridge deck at the crossing of 
Polharrow burn would be required. Scaring on the 
carriageway surface was noted at Polharrow burn 
suggestive of buried services. 

14 Peat, native 
woodlands at 
Polharrow bridge 

Peat habitats west of the A713 at Polharrow bridge. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. Native 
woodlands were noted to the west of the A713. 

15 Listed Building 
south of Polharrow 
bridge 

Th cable route passes close to a category B listed building 
located east of the A713, south of Polharrow bridge. 

16 Ancient and native 
woodlands at 
White Hill 

The A713 and the cable route dissects an area of ancient 
woodlands to the west and ancient and native woodlands to 
the east at White Hill. The area of ancient and native 
woodlands continue south to Fairy Knowe and the 
Earlstoun dam.  

17 Earlstoun dam 
crossing  

Earlstoun dam is crossed by the A713. An HDD, standalone 
cable bridge, or use of the road bridge deck would be 
required. Additional infrastructure relating to the dam could 
be located within the carriageway. 

18 Native woodlands The cable route crosses areas of native woodlands south of 
Earlstoun Dam that extend south to Allangibbon Bridge. 

19 HDD crossing of 
the Water of Ken 
and Junction of 
A713 and A762 

HDD under the Water of Ken from west to east, and under 
the junction of the A713 and A762. Disruption associated 
with cabling close to an A-road intersection. An appropriate 
traffic management plan may need to be developed and 
adopted. Residential properties are located alongside the 
A713 at this location. This HDD crossing is to avoid 
Earlstoun Power Station outflow on the A762 and any 
infrastructure relating to the dam and Power Station that 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

may be located within the carriageway. This HDD also 
helps minimise impacts on two category B listed buildings 
which are located on the A762 adjacent to the Power Station 
and several residential properties close to Earlstoun dam. 

20 Cabling within a 
flood zone 

The cable route passes through a medium (1 in 200 year) 
flood risk zone on the east bank of the Water of Ken.  

21 Native woodlands  Native woodlands are located on the eastern bank of the 
Water of Ken, alongside the cable route, with the HDD 
extending to avoid them. Peat habitats are located west of 
the A762, which were avoided by routing the cable on the 
eastern banks of the Water of Ken. Crossing peat ground 
may impact on cable conductor material and size. 

22 HDD crossing of 
the Water of Ken 

HDD crossing the Water of Ken from east to west, with both 
the launch and reception positions for the HDD located 
within medium (1 in 200 year) flood risk zones. The HDD 
passes under an area of native woodland. 

23 Flood risk zones The A762 and cable routes pass close to a medium (1 in 200 
year) and low (1 in 1000 year) flood risk zone at 
Covenanters’ Grave. 

24 Private water 
supply zone of 
interest  

The cable route passes through a private water supply zone 
of interest at tower PK33. 

25 Overhead services The cable route passes under several existing OHL routes 
feeding into Glenlee substation 

26 Peat Peat habitats adjacent to PK33. Peat ground preparation 
work may be required. This may also impact on cable 
conductor material and size. 

27 Terminal tower at 
PK33 

Civil engineering difficulties associated with the 
construction of a cable termination position at PK33 and 
any adverse visual impact as assessed by LUC, refer to 
Appendix 2. 
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Figure 19 – Black line showing cable route UGC2B 6A+38C+42C(part)  

 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 20 – Black line showing cable route UGC2B 42C(part)+43C+46A  
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.2.5 Kendoon Substation – Glenlee Substation Route Option UGC2C  
 
For this cable route, the proposed OHL route from Kendoon substation to Glenlee 
substation was followed. Figure 21 shows the key plan for Kendoon – Glenlee substation 
with cable route option UGC2C (5U+41U+44U) shown in red. 
 

Figure 21 – Key plan with red line showing cable route UGC2C  

  
 
Cable route UGC2C in  Figure 22 and Figure 23, shown as a black line, runs north to 
south, from Kendoon substation to Glenlee substation. The cable route follows the 
proposed OHL wayleave exiting Kendoon substation to the west, before turning due 
south and continuing parallel to the A713, passing through an archaeological sensitive 
area west of Carsfad Loch.  
 
The OHL wayleave continues south within the medium flood zone (1 in 200 year) 
associated with the Water of Ken, staying parallel with the A713 west of Earlstoun Loch. 
From here the route continues south now parallel with the A762 before turning south 
west, crossing the Coom Burn and entering Glenlee substation. 
 
This proposed cable route contains more points of engineering difficulty than the other 
route options investigated within this study for UGC2. There would be a requirement for 
a permanent access road to allow construction and maintenance access to the cable route 
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along its entire length. A-road access points for the maintenance and haul road would 
also be required.  
 
A review of the cable route option UGC2C was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts by LUC. 
 
Table 11 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on the cable 
schematic in Figure 22 and Figure 23. Confidential data on the locations of European 
protected species is provided in confidential appendix ER1003-1 which has been 
provided to SNH, DGC and the Scottish Government ECU. 
 

Table 11– Key points of engineering difficulty and environmental sensitivity for 
UGC2C 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Entry to 
Kendoon 
Substation 

Peat habitats, native woodland areas, the existing 
hydroelectrical scheme and multiple residential properties 
restricting cable route options. There is also a steep 
elevational change and shallow rock associated with the banks 
of the Water of Ken into Kendoon substation. Space and 
access is so restricted that such entry is unlikely to be possible 
for 12 cables (including UGC1). Relocation of the substation 
may be required for this option and is beyond the scope of this 
study. However, relocation of existing infrastructure such as 
substation compounds would be disruptive and increase costs.  

2 Water of Ken 
crossing 

Water of Ken crossing adjacent to Kendoon substation, HDD 
across the river positioned in peat ground would be required. 
Directly adjacent to the Water of Ken is a medium flood risk 
zone (1 in 200 years).  

3 Peat Peat habitats between A713 and the Water of Ken river 
crossing. Peat ground preparation work may be required. This 
may also impact on cable conductor material and size. 

4 Peat Peat habitats between PK10 and the A713. Peat ground 
preparation work may be required. This may also impact on 
cable conductor material and size. 

5 Changes in 
elevation 

Undulations within the topography heading south from tower 
PK11 that may require cable anchoring systems to be 
designed and installed to minimise migration of the cable 
down a slope over the long term. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

6 Burn crossings 
adjacent to 
tower PK11 

HDD or dam and pump over crossing of burns adjacent to 
tower PK11 would be required.  

7 Peat Cable route passes through peat habitats next to tower PK13. 
Peat ground preparation work may be required. This may also 
impact on cable conductor material and size. 

8 Archaeological 
sensitive area 

Cable route enters an archaeological sensitive area, west of 
Carsfad Loch, from tower PK14 to PK18 at Carsfad.  

9 Burn crossings 
and peat at 
Owlet Knowe 

HDD or dam and pump over crossing of burns near Owlet 
Knowe would be required. Intermittent peat habitats are also 
noted in this area. Peat ground preparation work may be 
required. This may also impact on cable conductor material 
and size. 

10 Native 
woodlands at 
Carsfad Loch 

A native woodland is situated between the A713 and Carsfad 
Loch to the east, the cable route passes alongside it. 

11 Flood zone A medium likelihood (1 in 200 years) flood zone is located to 
the east at the southern end of Carsfad Loch. The cable route 
avoids this area by remaining within the archaeological 
sensitive area to the west. 

12 Carsfad dam and 
Power Station 
and private 
water supply 

Utility avoidance of any supplies to Carsfad dam and 
hydroelectric Power Station which is located either side of the 
A713. The cable route passes through a private water supply 
zone of influence that is located at the Power Station. 
Residential properties are also noted at this location. 

13 Peat, non-
inventory 
designed 
landscapes 
ancient and 
native 
woodlands 

The cable route passes through intermittent peat habitats 
adjacent to tower PK18 south of Carsfad Loch. Peat ground 
preparation work may be required. This may also impact on 
cable conductor material and size. Non-inventory designed 
landscapes are located west of the cable route along with 
ancient woodlands at Knocknalling Wood. Native woodlands 
were also noted to the east of the A713, alongside the cable 
route. 

14 Flood zone The cable route passes through a medium likelihood (1 in 200 
years) flood zone at the south of Carsfad Loch, associated 
with the Water of Ken. 

15 Polharrow burn 
crossing 

HDD or use of the road bridge deck at the crossing of 
Polharrow burn would be required. Scaring on the 
carriageway surface was noted at Polharrow burn suggestive 
of buried services. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

16 Peat, native 
woodlands at 
Polharrow 
bridge 

Peat habitats within the cable route south of Polharrow bridge. 
Peat ground preparation work may be required. This may also 
impact on cable conductor material and size. Native 
woodlands were noted to the west of the A713, alongside the 
cable route. 

17 Lane crossing Lane crossing required south of Polharrow bridge, with either 
HDD or duct block solution sought. 

18 Listed Building 
south of 
Polharrow 
bridge 

The cable route passes close to a category B listed building 
that is located east of the A713, south of Polharrow bridge.  

19 Peat and ancient 
woodlands 

Peat habitats within the cable route at Barchock Wood. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. Ancient 
woodlands are located west of the route at Barchock Wood. 

20 Burn Crossing HDD or dam and pump over crossing of burns at Glen Strand 
would be required. 

21 Ancient and 
native 
woodlands at 
White Hill 

An area of ancient and native woodlands is located to the east 
of the cable route at White Hill. The area ancient and native 
woodlands continue south to Fairy Knowe and the Earlstoun 
dam.  

22 Peat and private 
water supply 
zone of 
influence 

The cable route passes through intermittent peat habitats and 
a private water supply zone of influence west of White Hill. 
Peat ground preparation work may be required. This may also 
impact on cable conductor material and size.     

23 Burn Crossing HDD or dam and pump over crossing of burns south of 
Barskeoch Mains would be required. 

24 Peat Peat habitats present on the cable route at Fairy Knowe. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

25 Changes in 
elevation 

Undulations within the topography that may require cable 
anchoring systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 

26 Earlstoun dam 
crossing  

Earlstoun dam is located to the east of the cable route. 
Infrastructure relating to the dam could be located within the 
area. Ancient woodlands are also noted at this location, 
extending south towards Allangibbon Bridge. The cable route 
avoids these obstacles by remaining in the OHL wayleave to 
the west. 

27 Listed buildings, 
flood zone and 

Two category B listed buildings are located on the A762 
adjacent to the Power Station associated with Earlstoun dam. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

outflow crossing 
at Earlstoun 
Power Station 

Infrastructure relating to the dam and Power Station could be 
located within the carriageway. A medium (1 in 200 year) 
flood risk zone is located east of the cable route at Earlstoun 
Power Station. Residential properties are located adjacent to 
the A762 at this location. The cable route avoids these 
obstacles by remaining in the OHL wayleave to the west. 

28 Peat Peat habitats present on the cable route at Craiggubble Wood. 
Peat ground preparation work may be required. This may also 
impact on cable conductor material and size.  

29 Native 
woodlands  

Native woodlands are located to the west of the cable route at 
Craiggubble Wood.  

30 Flood risk zones The cable route passes close to a medium (1 in 200 year) and 
low (1 in 1000 year) flood risk zone at Covenanters’ Grave. 

31 Private water 
supply zone of 
interest  

The route passes through a private water supply zone of 
interest at tower PK33. A residential property is located 
directly east of the cable route. 

32 Peat Peat habitats adjacent to PK33. Peat ground preparation work 
may be required. This may also impact on the cable conductor 
material and size. 

33 Native 
woodland 

The cable route crosses an area of native woodlands at Hag 
Wood close to PK34.  

34 Peat Peat habitats south of Hag Wood. Peat ground preparation 
work may be required. This may also impact on cable 
conductor material and size. 

35 Flood risk zone The cable route passes through a medium (1 in 200 year) flood 
risk zone at Knockensee associated with Coom Burn. 

36 Coom Burn 
crossing and 
listed building 

The cable route crosses Coom Burn at two locations where an 
HDD would be required. The land adjacent to the Coom burn 
at this location is within a medium (1 in 200 year) flood risk 
zone. The nearby road bridge is noted to be a category C listed 
building. 

37 Entry to Glenlee 
Substation 

Entry into Glenlee substation via land that falls within a 
medium (1 in 200 year) flood risk zone. Native woodlands 
and peat habitats are situated within the cable route adjacent 
to the substation boundary. Non-inventory designed 
landscapes are located south of the substation site. Multiple 
residential properties are situated along the access lane. 
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Figure 22 – Black line showing cable route UGC2C sections 5U+41U(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
 
 
 
 
 
 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 57 of  184 

 
 

 

Figure 23 – Black line showing cable route UGC2C sections 41U(part)+44U 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.2.6 UGC2 Kendoon Substation – Glenlee Substation Route Appraisal 
Summary 

 
Three cable route options have been studied for undergrounding between Kendoon 
substation and Glenlee substation. The cable route studies have been based on the 21 
criteria and other information detailed within section 3  of this study. 
 
Installation of a cable route within the A713 and A762 carriageways are expected to 
provide a solid and reliable installation base when compared to installing cable within 
peat habitats and undulating woodland and offers the best solution from a 
constructability perspective. Working in the carriageway does introduce a risk to the 
workforce associated with moving traffic, but this risk can be managed with an effective 
traffic management system.  
 
LUC maps3 provided to CCI show environmental features located on the proposed OHL 
wayleave. The cable route following the A713 and A762 pass through several medium 
likelihood (1 in 200 year) flood risk zones, cross several burns and pass two 
hydroelectrical Power Stations. In addition, the A713 and A762 pass in close proximity 
to ancient and native woodlands, peat habitats, archaeological sensitive areas, non-
inventory designed landscapes, multiple residential dwellings and listed buildings. 
Although the list of environmental features is considerable it is substantially fewer than 
those encountered when following a cable route along the OHL wayleave. 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation for UGC2 is Wacke with a band of siltstone between towers PK25 to PK27. 
Outcrops were noted at several locations on the route most notable PK11 to PK17 and 
PK24 to PK33. The superficial geology varies along the route from clay, sand and silt, 
sand and gravel. There were also long sections of the route where no superficial layer is 
recorded. Considering the OHL wayleave for UGC2, it can be calculated that some 
superficial geology will be present for approximately 37% of the route, with the 
remaining 63% containing none. 
 
Installing up to 12 HV cables is likely to prove challenging within the A713 and A762 
carriageways and diverting to utilise space that could be provided within the carriageway 
verge would need to be considered if buried services were encountered. 
 
Cabling into Kendoon and Glenlee substations provide multiple points of engineering 
difficulty including peat habitats, river and burn crossings, shallow Wacke formations, 
flood zones,  elevational changes and native woodlands. Therefore, a solution that avoids 
cabling into both Kendoon and Glenlee substations would be beneficial. 
 
Cabling along the OHL wayleave (cable option UGC2C) poses many additional 
installation and environmental risks in comparison to the other cable route options 
presented and is therefore not the preferred cabling solution.  
 
LUC indicated an overal environmental preference for route UGC2C as it is the shortest 
cable route and requires the least tree felling and will result in substantially fewer visual 
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effects on residential receptors in comparison to UGC2B while crossing fewer flood risk 
zones than UGC2A and UGC2B, refer to Appendix 2. 
 
CCI recommends cable route option UGC2B from the three route options investigated 
for the proposed OHL section between Kendoon and Glenlee substation. Although 
1.13km would not be undergrounded, this cable route option presents the most 
practicable option for undergrounding. CCI deems installation of the cable system within 
a flood plain (1 in 200 years) to present less buildability risk than following a cable route, 
the majority of which is away from the carriageway crossing undulating rocky terrain. 
 
The inclusion of an overhead line section into Kendoon and Glenlee substations negate 
many of the points of engineering difficulty associated with accessing the Kendoon and 
Glenlee substation sites, even though construction of OHL cable sealing end compounds 
at PK10 and PK33 would require the placement of additional above ground structures 
within sight of the A713 and A762 respectively. 
 
The selection of the preferred cable route will result in changes to wayleave 
requirements. Cable routes installed within existing carriageways would not require 
wayleaves for this section of the route. Other alternative cable routes will require 
changes to the proposed wayleaves, with wayleaves associated with the existing OHL 
routes being removed if they are not required. 
 
4.2.7 UGC2 Kendoon Substation – Glenlee Substation Cable Route Appraisal 

Conclusion 
 
Following a joint review between CCI, LUC and SPEN, LUC stated a preferred route 
option UGC2C, in preference to CCI’s preferred route option UGC2B. Option UGC2C 
being the environmental preference as it is the shortest and will result in fewer visual 
effects on residential receptors. 
 
However, cabling into Kendoon and Glenlee substations provide multiple points of 
engineering difficulty including peat habitats, river and burn crossings, shallow Wacke 
formations, flood zones,  elevational changes and native woodlands. Therefore, a 
solution that avoids cabling into both Kendoon and Glenlee substations would be 
beneficial. 
 
The selection of UGC2B as CCI’s preferred cable route for this study is predicated on 
this cable route being buildable, which on balance was felt to have precedence over the 
specific environmental considerations in this instance.  
 
Furthermore, it was agreed that the selection of cable route UGC2B partially met the 
objective (as the UGC will still have an impact on the Water of Ken valley, particularly 
during construction) for the UGC2 cable study which was to identify a route that 
mitigates potential landscape and a loss of visual amenity of the proposed overhead line 
on the Water of Ken valley. 
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4.3 UGC3 Queen’s Way Crossing Cable Route Options  
 
SPEN advised CCI that they had been asked to consider undergrounding as an alternative 
where this has been identified through pre-application consultation. As follows: 
 
At the Queen’s Way crossing the key issue which has been raised during consultation is 
to mitigate potential landscape, visual, tourism and recreation impacts on the Queen’s 
Way crossing tourist route between New Galloway and Newton Stewart, the gateway 
into the Galloway Forest Park. 
 
Consistent with SPEN’s transmission licence duties and environmental obligations 
under Schedule 9 of the Electricity Act 19891, cable routes will have to establish a 
balance between engineering requirements, economic viability, land use and the 
environment. SPEN’s objective for cable routeing at the Queen’s Way crossing is to 
“identify a technically feasible and economically viable cable route, at the Queen’s Way 
crossing, which causes, on balance, the least disturbance to people and the 
environment”. 
 
As listed in Table 3, the following 2 cable route options were identified for the Queen’s 
Way crossing: 
 

• UGC3A Cable route  
• UGC3B Undergrounding of the proposed OHL route within its wayleave 

 
Table 12 contains the approximate route length comparisons, and it can be seen that the 
proposed cable route is longer than the overhead line equivalent by 16.6%. This addition 
to UGC3A cable route alternative is due to the topographic limitations associated with 
Peal hill. 
 

Table 12 – Approximate route length comparisons for the Queen’s Way Crossing 

Cable Route Route Description Route Length (km) 
UGC3A Cable route  4.2 
UGC3B Undergrounding proposed OHL route 3.6 
GT08 – GT21 Straight line distance 3.3 
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4.3.1 UGC3 Queen’s Way Crossing Current Rating and Circuit Details  
 
The cable routing options considered under UGC3 require a continuous current rating of 
815A to be transmitted through each of the two circuits connecting proposed OHL tower 
GT08 to GT21.  
 
To deliver this magnitude of current it is expected that one cable per phase will be 
required for each circuit. The total number of cables required would therefore be 6 (3 
per circuit).  
 
Consideration must also be given to the number of cable sealing ends required at terminal 
positions. To accommodate the 6 terminations required, towers containing elevated cable 
sealing end platforms (sealing end platforms attached to the tower body) will be 
necessary at either end of the route.  
 
4.3.2 UGC3 Queen’s Way Crossing Geotechnical Review 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation is noted to be Wacke formation for the section of the route between towers 
GT08 and GT17 and then granite from GT17 to GT21. The superficial geology varies 
from clay/silt with gravel and boulders, sand and gravel and peat habitats up to 2.2m 
deep. Rocky outcrops of siltstone bedrock were also noted. 
 
Superficial geology refers to geological deposits typically of the Quaternary age which 
extends back about 2.6 million years. These deposits rest on the underlying rock, often 
referred to as bedrock.  
 
Considering the OHL wayleave for UGC3, it can be calculated that some superficial 
geology will be present for approximately 38.5% of the route, with the remaining 61.5% 
containing none. Where the superficial geology layer is shallow or non-existent, a 
different approach for cable installation may be required. For example, where shallow 
rock is not able to be broken up and dug out using a bucket on a backhoe excavator.  
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4.3.3 Queen’s Way Crossing Route Option UGC3A   
 
Figure 24 is a magnified extract of the Glenlee – Tongland key plan, with cable route 
option UGC3A (11C+14C) shown in red. 
 

Figure 24 – Magnified extract of key plan with red line showing cable route UGC3A  

 
 
The UGC3A cable route in Figure 25, shown as a black line, runs from north to south, 
from the proposed new OHL towers GT08 to GT21 and includes the Queen’s Way 
crossing.  
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT08 and GT21. 
Tower position GT08 is noted to be situated in a peat habitat, within a private water 
supplies zone of influence, which would likely necessitate civil works to make the 
ground suitable for construction. In addition, both tower positions would likely require 
some levelling work and temporary haul road access to be constructed. Any adverse 
visual impacts associated with these tower positions have been assessed by LUC, refer 
to Appendix 2. 
 
A preliminary route for UGC3A was selected which aimed to avoid areas containing 
peat habitats and outcropping rock as it passes down Achie Hill to the Queen’s Way 
crossing. The approximate A712 crossing location aims to offer a position with minimal 
surface elevational change across a proposed HDD length. The cable has been 
preliminary routed around the east side of Peal Hill following existing tracks where 
possible, here the land appeared more open and accessible than the west side. However, 
as access was restricted in this area additional site survey work may clarify these 
assumptions.  
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A review of the cable route  option UGC3A was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts by LUC.  
 
Table 13 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 25.  
 

Table 13 – Key points of engineering difficulty and environmental sensitivity for 
UGC3A 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to tower GT08 the ground was noted to contain 
significant peat. Peat ground preparation work may be 
required. This may also impact on cable conductor material 
and size. Tower GT08 is within a private water supplies 
zone of interest. Any adverse visual impact associated with 
the terminal tower has been assessed by LUC, refer to 
Appendix 2. 

2 Shallow rock The cable route bypasses rocky outcrops on the hill side 
north of the A712.  

3 Significant 
changes in 
elevation 

Steep undulations within the topography from the hill 
locations either side of the valley containing the A712, that 
may require cable anchoring systems to be designed and 
installed to minimise migration of the cable down a slope 
over the long term. 

4 Crossing of A712 HDD crossing under A712 would be required with 
launch and reception pit identification to be developed. 
This HDD would pass through native woodland areas and 
medium (1 in 200 year) flood risk zones. 

5 Knocknairling 
Burn crossing 

HDD or dam and pump over crossing of burns and any 
associated tributaries adjacent to Peal hill would be 
required. Medium flood risk zone (1 in 200 years) is located 
adjacent to the burn. 

6 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland, temporary access roads 
would need to be constructed during the installation and for 
future maintenance. 

7 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. The 
cable route passes through a section of native woodland 
southwest of Peal Hill. 
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Figure 25 – Black line showing cable route UGC3A 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.3.4 Queen’s Way Crossing Route Option UGC3B   
 
Figure 26 is a magnified extract of the Glenlee – Tongland key plan, with cable route 
option UGC3B (10U) shown in red. 
 

Figure 26 – Magnified extract of key plan with red line showing cable route UGC3B  

 
 
The UGC3B cable route in Figure 27, shown as a black line, runs from north to south, 
following the proposed OHL wayleave starting from the proposed new OHL tower GT08 
through to GT21, and includes the Queen’s Way crossing. The OHL wayleave passes 
through areas of peat habitats, shallow rock formations and dense forest where extensive 
forestry clearance would be required. 
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT08 and GT21. 
Both tower positions GT08 and GT21 are situated in peat habitats, within a private water 
supplies zone of interest, which would likely necessitate civil works to make the ground 
suitable for construction. In addition, both tower positions would likely require some 
levelling work and temporary haul road access to be constructed. Any loss of visual 
amenity associated with these tower positions has been assessed by LUC, refer to 
Appendix 2. 
 
This proposed cable route contains more points of engineering difficulty than the other 
route options investigated within this study for UGC3. There would be a requirement for 
a permanent access road to allow construction and maintenance access to the cable route 
along its entire length. A-road access points for the maintenance and haul road would 
also be required. The installation of cables within forestry roads (which are temporary 
in their nature) may not be appropriate due to the requirements of future maintenance 
and access requirements. 
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A review of the cable route option UGC3B was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts by LUC. 
 
Table 14 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 27.  
 

Table 14 – Key points of engineering difficulty and environmental sensitivity for 
UGC3B 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to tower GT08 the ground was noted to contain 
significant peat. Peat ground preparation work would be 
required. This may also impact on cable conductor material 
and size. Tower GT08 is within a private water supplies 
zone of interest. Any loss of visual amenity associated with 
the terminal tower has been assessed by LUC, refer to 
Appendix 2. 

2 Shallow rock The cable route bypasses rocky outcrops on the hill side 
north of the A712, this may have implications for cable 
installation methods adopted.  

3 Significant 
changes in 
elevation 

Steep undulations within the topography from the hill 
locations either side of the valley containing the A712 that 
may require cable anchoring systems to be designed and 
installed to minimise migration of the cable down a slope 
over the long term. 

4 Crossing of A712 HDD crossing under A712, launch and reception pit 
identification required. This HDD would pass through 
native woodland areas and medium (1 in 200 year) flood 
risk zones.  

5 Knocknairling 
Burn crossing 

HDD or dam and pump over crossing of Knocknairling 
burn south of A712 would be required. Medium flood risk 
zone (1 in 200 years) is located adjacent to the burn. 

6 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland, temporary access roads 
would need to be constructed during the installation and for 
future maintenance. 

7 Peat Peat habitats located south of A712, continuing along the 
route to approximately GT15. Peat ground preparation 
work may be required. This may also impact on cable 
conductor material and size. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

8  Burn crossing HDD or dam and pump over crossing of burns and any 
associated tributaries would be required adjacent to Peal 
hill. 

9 Pine Martin 
Exclusion Zone 

Pine Martin den box and 30m exclusion zone marked 
between GT15 and GT16. 

10 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland, temporary access roads 
would need to be constructed during the installation and for 
future maintenance. 

11 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. 

12 Peat Peat habitats adjacent to the tower GT18. Peat ground 
preparation work may be required. This may also impact 
on cable conductor material and size.  

13 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland, temporary access roads 
would need to be constructed during the installation and for 
future maintenance. 

14 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. 

15 Pultarson Burn 
Crossing 

HDD or dam and pump over crossing of Pultarson burn 
south of GT20 would be required. 

16 Peat Peat habitats adjacent to the tower GT21. Peat ground 
preparation work may be required. This may also impact 
on cable conductor material and size. Any loss of visual 
amenity associated with the terminal tower has been 
assessed by LUC, refer to Appendix 2. 
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Figure 27 – Black line showing cable route UGC3B 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.3.5 UGC3 Queen’s Way Crossing Cable Route Appraisal Summary 
 
Two cable route options have been studied for undergrounding between tower GT08 and 
GT21, the Queen’s way crossing. The cable route studies have been based on the 21 
criteria and other information detailed within section 3 of this study. 
 
Installation of a cable route that bypasses peat habitats, runs adjacent to existing forest 
tracks where possible and avoids steep changes in elevation offers the best solution from 
a constructability perspective. 
 
LUC maps3 provided to CCI show environmental features located on the proposed OHL 
wayleave.  The HDD under the Queen’s Way crosses under areas of natural woodland 
and through a 1 in 200 year flood risk zone. Other environmental features along the OHL 
route include a pine martin den and peat habitats which may impact on cable conductor 
material and size . 
 
From a review of a geotechnical report provided by SPEN, the underlying rock formation 
is noted to be Wacke formation for the section of the route between towers GT08 and 
GT17 and then granite from GT17 to GT21. The superficial geology varies from clay/silt 
with gravel and boulders, sand and gravel and peat habitats up to 2.2m deep. Rocky 
outcrops of siltstone bedrock were also noted. Considering the OHL wayleave for 
UGC3, it can be calculated that some superficial geology will be present for 
approximately 38.5% of the route, with the remaining 61.5% containing none. 
 
Cabling along the OHL wayleave (cable option UGC3B) poses many additional 
installation and environmental risks in comparison to the other cable route options 
presented and is therefore not the preferred cabling solution. 
 
LUC indicated an overal environmental preference for route UGC3A as less tree felling 
would be required in comparison to the other route options considered within cable study 
UGC3, refer to Appendix 2.  
 
CCI recommends cable route option UGC3A from the two route studies for the proposed 
OHL crossing of the Queen’s Way. This option, though longer than the OHL route is 
more practicable for cabling installation as it follows established forest tracks where 
possible, thus reducing the requirement for felling and forest clearance. In addition, 
access to the cable route for future maintenance and repair operations could be more 
easily achieved and the replacement track maintained.  
 
Access to the UGC3 routes was limited during the site survey, accordingly this 
preliminary route investigation is based largely on a desktop assessment, particularly to 
the southern side of the Queen’s Way. 
 
The selection of the preferred cable route will result in changes to wayleave 
requirements. Cable routes installed within existing carriageways would not require 
wayleaves for this section of the route. Other alternative cable routes will require 
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changes to the proposed wayleaves, with wayleaves associated with the existing OHL 
routes being removed if they are not required. 
 
4.3.6 UGC3 Queen’s Way Crossing Cable Route Appraisal Conclusion 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC3A as the preferred cable route option for the Queen’s Way 
crossing. This conclusion was predicated on cable route UGC3A being the preference 
for both the technical and environmental considerations.  
 
Furthermore, it was agreed that the selection of cable route UGC3A partially met the 
objective (as the UGC will still have an impact on the Queen’s Way crossing, particularly 
during construction) for the UGC3 cable study which was to mitigate potential 
landscape, visual, tourism and recreation impacts on the Queen’s Way crossing tourist 
route between New Galloway and Newton Stewart, the gateway into the Galloway 
Forest Park. 
 
4.4 UGC4 Bennan, Slogarie and Laurieston Forests Route Options  
 
SPEN advised CCI that they had been asked to consider undergrounding as an alternative 
where this has been identified through pre-application consultation. As follows: 
 
At the Bennan, Slogarie and Laurieston forest the key issue which has been raised during 
consultation is to mitigate potential landscape, visual, tourism and recreation, forestry, 
ecology and ornithology impacts on receptors within the Bennan, Slogarie and 
Laurieston forest areas within the Galloway Forest Park.  
 
Consistent with SPEN’s transmission licence duties and environmental obligations 
under Schedule 9 of the Electricity Act 19891 cable routes will have to establish a 
balance between engineering requirements, economic viability, land use and the 
environment. SPEN’s objective for cable routeing within the Bennan, Slogarie and 
Laurieston forest areas is to “identify a technically feasible and economically viable 
cable route, within the Bennan, Slogarie and Laurieston forest areas, which causes, on 
balance, the least disturbance to people and the environment”. 
 
As listed in Table 3, the following 3 cable route options were identified for the crossing 
the Bennan, Slogarie and Laurieston Forests: 
 

• UGC4A Cable route from GT25 to GT74 
• UGC4B Undergrounding proposed OHL route from GT25 to GT74 
• UGC4C Cable route following the A762 from GT25 to GT78  

 
Table 15 contains the approximate route length comparisons, and it can be seen that the 
underground cable routes are longer than the OHL route by up to 23.8%. 
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Table 15 – Approximate route length comparisons for UGC4 

Cable Route Route Description Route Length (km) 
UGC4A Cable route  14.2 
UGC4B Undergrounding proposed OHL route 13 
UGC4C Cable route following the A762  16.1 
GT25 – GT74 Straight line distance 11.9 

 
 
4.4.1 UGC4 Bennan, Slogarie and Laurieston Forests Current Rating and 

Circuit Details 
 
The cable routing options considered under UGC4 require a continuous current rating of 
815A to be transmitted through each of the two cable circuits connecting proposed OHL 
tower GT25 to GT78.  
 
To deliver this magnitude of current it is expected that one cable per phase will be 
required for each circuit. The total number of cables required would therefore be 6 (3 
per circuit). Consideration must also be given to the number of cable sealing ends 
required at terminal positions. To accommodate the 6 terminations required, towers 
containing elevated cable sealing end platforms (sealing end platforms attached to the 
tower body)  will be necessary at either end of the route.  
 
4.4.2 UGC4 Bennan, Slogarie and Laurieston Forests Geotechnical Review 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation is noted to be granite for the section of the route between towers GT25 and 
GT44, where outcrops comprising granite were noted, and then Wacke from GT45 to 
GT78. The superficial geology varies from gravel, sand and silt, clay / silt with gravel 
and boulders, and peat habitats up to 3.3m deep located at GT48.  
 
Superficial geology refers to geological deposits typically of the Quaternary age which 
extends back about 2.6 million years. These deposits rest on the underlying rock, often 
referred to as bedrock.  
 
Considering the OHL wayleave for UGC4, it can be calculated that some superficial 
geology will be present for approximately 26% of the route, with the remaining 74% 
containing none. Where the superficial geology layer is shallow or non-existent, a 
different approach for cable installation may be required. For example, shallow rock is 
not able to be broken up and dug out using a bucket on a backhoe excavator. 
 
4.4.3 Bennan, Slogarie and Laurieston Forests Route Option UGC4A  
 
Figure 28 is a magnified section of the Glenlee – Tongland key plan, with cable route 
option UGC4A (19C) shown in red. Figure 29 and Figure 30, shown as a black line, runs 
from north to south, from OHL tower GT25 to GT74, and includes parts of the Bennan, 
Slogarie and Laurieston forests. 
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Figure 28 – Magnified extract of key plan with red line showing cable route UGC4A  
 

 
 
 
A preliminary cable route for UGC4A was selected which follows pre-existing forest 
tracks where possible, to mitigate environmental and other impacts associated with 
cabling through dense forest. The crossing position at the River Dee was identified as 
the area with the most potential to be suitable for an HDD, with the reception position 
on the southern bank located approximately 200 metres south of the riverbank at a 
position clear of dense woodland. The preliminary cable route passes east of Slogarie, 
Bennan and Kenick Hill’s to avoid both the extensive peat habitats and the 
archaeologically sensitive areas identified by LUC.  
 
Access to the UGC4A cable route was limited during the site survey; accordingly, this 
preliminary route investigation is based largely on a desktop assessment. However, from 
the observations made during the survey, it was noted that the geological and 
topographical features combine to make this route far from ideal for HV cable 
installation. Specific obstructions included densely wooded ground, sloping ground, 
shallow rock and peat habitats.  
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT25 and GT74. 
Both tower positions GT25 and GT74 are situated in or close to peat habitats which 
would likely necessitate civil works to make the ground suitable for construction. In 
addition, both tower positions would likely require some levelling work and temporary 
haul road access to be constructed. Possible adverse visual impacts associated with these 
tower positions are to be assessed by LUC, refer to Appendix 2. 
 
There would be a requirement for a permanent access road to allow maintenance access 
to the cable route along its entire length. A-road access points for the maintenance and 
haul road would also be required. The installation of cables within forestry roads (which 
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are temporary in their nature) may not be appropriate due to the requirements of future 
maintenance and access requirements. 
 
A review of the cable route option UGC4A was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts. Table 16 
contains points of engineering difficulty and environmental sensitivity identified along 
the route, with each item number marked in red circles on Figure 29 and Figure 30.  
Confidential data on the locations of European protected species is provided in 
confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 

Table 16 – Key points of engineering difficulty and environmental sensitivity for 
UGC4A 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Potential for unquantifiable peat located in dense woodland 
within the forests adjacent to tower. Peat ground preparation 
work may be required. This may also impact on cable 
conductor material and size. Any loss of visual amenity 
associated with the terminal tower has been assessed by 
LUC, refer to Appendix 2. 

2 Significant 
changes in 
elevation 

Steep undulations within the forest topography associated 
with Cairn Edward Hill that may require cable anchoring 
systems to be designed and installed to minimise migration 
of the cable down a slope over the long term. 

3 Mid Burn 
crossing 

HDD or dam and pump over crossing of Mid Burn adjacent 
to Upper Gairloch would be required. 

4 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland adjacent to Forest Drive. 
The forest areas at this location are noted to be a mix of 
native and ancient woodlands. 

5 Heavy forestry 
machinery 

Risk to the cable being traversed by heavy forestry 
machinery along Forest Drive. 

6 Acre Burn 
crossing 

HDD or dam and pump over crossing for Acre Burn 
adjacent to Knowle Happle would be required. Low (1 in 
1000 year) and medium (1 in 200 year) flood risk zones are 
located just south of the cable route. 

7 Clachrum Burn 
crossing 

HDD or dam and pump over crossing of Clachrum Burn 
adjacent to Clachrum would be required. Low (1 in 1000 
year) and medium (1 in 200 year) flood risk zones are 
located just south of the cable route. A pine marten den is 
noted north east of the cable route. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

8 Dismantled 
railway crossing 

HDD crossing, or open cut trenching would be required at 
the embankment associated with the dismantled railway line 
adjacent to the Stroan viaduct. This would be dependent on 
the crossing position. Native wood lands and pine marten 
dens are located adjacent to the cable route. 

9 Dense woodland Clearing works would be required when cabling through 
dense woodland north of the river Dee crossing.  

10 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. 

11 River Dee 
crossing 

HDD under river Dee would be required, extending to 
access track on the southern bank adjacent to Slogarie 
bridge. Launch and reception pit identification and access 
for drilling rigs to be developed. 

12 Dense woodland Clearing works would be required when cabling through 
dense woodland south of Slogarie Bridge. The forest areas 
at this location are noted to be a mix of native and ancient 
woodlands. Medium (1 in 200 year) flood risk zones are 
located just west of the cable route. A residential property 
is also sited east of the cable route. Non-inventory designed 
landscape is also situated west of the cable route south  of 
Slogarie Bridge. 

13 Significant 
changes in 
elevation 

Steep undulations within the forest topography associated 
with Bennan Hill that may require cable anchoring systems 
to be designed and installed to minimise migration of the 
cable down a slope over the long term. The cable route 
passes east of an area of native woodland south of White 
Hill. 

14 Unnamed Burn 
crossings 

HDD or dam and pump over crossing of unnamed Burn’s 
south of Little White Hill would be required. 

15 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery south of Slogarie Bridge and adjacent to 
Craig Hill. 

16 Unnamed Burn 
crossing 

HDD or dam and pump over crossing of unnamed Burn 
south of Craig Hill would be required. 

17 Dense woodland Clearing works would be required when cabling through 
dense woodland east of Kenick Hill.  

18 Kenick Burn 
crossing 

HDD crossing of Kenick Burn, west of Barlue Hill would 
be required. With HDD extended to include an unnamed 
country lane. Medium (1 in 200 year) flood risk zones are 
located just west of the cable route. The cable route passes 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

south of an area of ancient woodland south of the Kenick 
Burn. 

19 Dense woodland Clearing works would be required when cabling through 
dense woodland east of Crow Whits. The cable passes 
through a private water source protection zone and within 
150m of a residential property sited to the east at Cullenoch. 

20 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. 

21 Gatehouse Burn 
crossing 

HDD or dam and pump over crossing of Gatehouse Burn, 
east of Craigelwhan would be required.  
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Figure 29 – Black line showing cable route UGC4A section 19C(part) 

 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 30 – Black line showing cable route UGC4A section 19C(part) 

 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.4.4 Bennan, Slogarie and Laurieston Forests Route Option UGC4B  
 
Figure 31 is a magnified section of the Glenlee – Tongland key plan, with cable route 
option UGC4B (18U) shown in red. 

Figure 31 – Magnified extract of key plan with red line showing cable route UGC4B 
 

 
 
The UGC4B cable route in Figure 32 and Figure 33, shown as a black line, runs from 
north to south, following the proposed OHL wayleave, from OHL tower GT25 to 
GT74 and includes parts of the Bennan, Slogarie and Laurieston forests. The OHL 
wayleave passes through peat habitats, dense forest and an archaeological sensitive 
area. 
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT25 and GT74. 
Both tower positions GT25 and GT74 are situated in or close to peat habitats which 
would likely necessitate civil works to make the ground suitable for construction. In 
addition, both tower positions would likely require some levelling work. A temporary 
haul road access would need to be constructed. Any loss of visual amenity associated 
with these tower positions has been assessed by LUC, refer to Appendix 2. Terminal 
towers would be a large tension design with basket SEP or terminal compound. 
 
This proposed cable route contains more points of engineering difficulty than the other 
route options investigated within this study for UGC4. There would be a requirement for 
a permanent access road to allow maintenance access to the cable route along its entire 
length. A-road access points for the maintenance and haul road would also be required. 
The installation of cables within forestry roads (which are temporary in their nature) may 
not be appropriate due to the requirements of future maintenance and access 
requirements. 
 
A review of the cable route option  was undertaken by LUC in June 2019 and finalised 
in February 2020, refer to Appendix 2.  LUC noted that the OHL wayleave passes 
through the Grobdale ASA and recommends that the OHL route is re-routed to avoid 
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this area, which has not been included for the cable route in this study, to maintain 
position within the OHL wayleave.  
 
Table 17 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 32 and 
Figure 33.  Confidential data on the locations of European protected species is provided 
in confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 
 

Table 17 - Key points of engineering difficulty and environmental sensitivity for 
UGC4B  

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests. Peat ground preparation 
work may be required. This may also impact on cable 
conductor material and size. Any loss of visual amenity 
associated with the terminal tower has been assessed by 
LUC, refer to Appendix 2. 

2 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Cairn Edward Hill that may require cable anchoring 
systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 

3 Mid Burn crossing HDD or dam and pump over crossing of Mid Burn 
adjacent to Upper Gairloch would be required. 

4 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland adjacent to Sannoch. The 
forest areas at this location are noted to be a mix of native 
and ancient woodlands. 

5 Heavy forestry 
machinery 

Risk to the cable being traversed by heavy forestry 
machinery at Sannoch. 

6 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests adjacent to Sannoch. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

7 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Millminnoch that may require cable anchoring 
systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 
The forest areas at this location are noted to be a mix of 
native and ancient woodlands. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

8 Acre Burn crossing HDD or dam and pump over crossing of Acre Burn would 
be required. 

9 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests adjacent to Clachrum Rig. 
Peat ground preparation work may be required. This may 
also impact on cable conductor material and size. 

10 Native Woodland Area of native woodland is cut through, east of Craigdoon. 
11 Clachrum Burn 

crossing 
HDD or dam and pump over crossing of Clachrum Burn 
would be required. 

12 Burn crossing HDD or dam and pump over crossing of Burn south of 
Bennan Moss would be required. A pine marten den is 
noted south of the cable route at this location. 

13 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Airds Craig that may require cable anchoring 
systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 
An area of native woodland is passed through south of 
Airds Craig. 

14 Dismantled railway 
crossing 

HDD or open cut trench crossing of the embankment 
would be required associated with the dismantled railway 
line adjacent to the Stroan viaduct. This would be 
dependent on the crossing position. An area of native 
woodland is passed through south of the dismantled 
railway line. 

15 Dense woodland Clearing works would be required when cabling through 
dense woodland north of the River Dee crossing. 

16 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. 

17 River Dee crossing HDD under river Dee would be required, with launch and 
reception pit identification and access for drilling rigs to 
be developed. Medium (1 in 200 year) flood risk zones are 
located either side of the River Dee crossing position. 

18 Grobdale ASA Route passes through Grobdale archaeological sensitive 
area. Peat habitats are also noted in this location. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

19 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Stroan and Bennan Hill that may require cable 
anchoring systems to be designed and installed to 
minimise migration of the cable down a slope over the 
long term. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

20 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests west of Brennan Hill. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

21 Dense woodland Clearing works would be required when cabling through 
dense woodland west of Brennan Hill.  

22 Unnamed Burn 
crossings 

HDD or dam and pump over crossing of unnamed Burn’s 
east of Slogarie Hill would be required. 

23 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Slogarie and Tormollan Hill that may require cable 
anchoring systems to be designed and installed to 
minimise migration of the cable down a slope over the 
long term. 

24 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests west of Kenick Hill. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

25 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery west of Kenick Hill. 

26 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Kenick Hill that may require cable anchoring 
systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 

27 Dense woodland Clearing works would be required when cabling through 
dense woodland west of Kenick Hill, with areas of native 
woodland sited along the cable route.  

28 Ancient and Native 
woodlands 

Route crosses through areas of both ancient and native 
woodlands adjacent to Kenick Burn. 

29 Kenick Burn 
crossing 

HDD crossing of Kenick Burn, south of Kenick Hill 
would be required. With HDD extended to include an 
unnamed country lane. 

30 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests south of Kenick burn. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. 

31 Dense woodland Clearing works would be required when cabling through 
dense woodland south of Kenick burn. The cable passes 
through a private water source protection zone south of 
Kenick Burn. 

32 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery in woodland south of Kenick burn. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

33 Gatehouse Burn 
crossing 

HDD or dam and pump over crossing of Gatehouse Burn, 
east of Craigelwhan would be required.  
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Figure 32 – Black line showing cable route UGC4B section 18U(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 33 – Black line showing cable route UGC4B section 18U(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.4.5 Bennan, Slogarie and Laurieston Forests Route Options UGC4C 
 
Figure 34 is a magnified section of the Glenlee – Tongland key plan, with cable route 
option UGC4C (36C) shown in red. 
 

Figure 34 – Magnified extract of key plan with red line showing cable route UGC4C 
 

 
 
The UGC4C cable route in Figure 35 and Figure 36, shown as a black line, runs from 
north to south, from OHL tower GT25 to GT78, and includes part of Bennan forest 
before diverting east at the Stroan viaduct along a dismantled railway line to follow the 
A762, to terminate at tower GT78.  
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT25 and GT78. 
Both tower positions GT25 and GT78 are situated in or close to peat habitats which 
would likely necessitate civil works to make the ground suitable for construction. In 
addition, both tower positions would likely require some levelling work. A temporary 
haul road access would need to be constructed at GT25 and GT78. Any loss of visual 
amenity associated with these tower positions has been assessed by LUC, refer to 
Appendix 2.  
 
There would be a requirement for a permanent access road to allow maintenance access 
to the northern section of the cable route from tower GT25 to the Stroan viaduct. The 
installation of cables within forestry roads (which are temporary in their nature) may not 
be appropriate due to the requirements of future maintenance and access requirements. 
 
The UGC4C cable route was selected to mitigate environmental and other impacts 
associated with cabling through dense forest, by diverting east out of the forest area, via 
the dismantled railway line between the Stroan viaduct and Mossdale and onto the A762. 
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The cable route remains in the carriageway heading south until it dissects the proposed 
OHL route at tower GT78.  
 
By utilising the A762, UGC4C cable route negates many of the points of engineering 
difficulty associated with cabling through dense forest areas and peat habitats, although 
it is the longest of the three cable route options considered under the UGC4 study and 
there is some concern at the usability of the A762 due to its width. This route reduces 
the number of burns that require crossing and provides potential to develop alternative 
methods for crossing the River Dee. As the UGC4C cable route crosses the River Dee 
at Hensol road bridge in the A762, where the existing road bridge deck, a specially 
designed cable bridge adjacent to the road bridge or an HDD could be developed to 
provide a crossing solution.  
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway with the other carriageway kept open for traffic. Joint bays would be 
positioned in the verge or in laybys wherever reasonably practicable. 
 
Access to the northern section of the UGC4C cable route was limited during the site 
survey; accordingly, this section of the preliminary route investigation is based largely 
on a desktop assessment.  
 
A review of the cable route option UGC4C was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts. 
 
Table 18 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 35 and 
Figure 36.  Confidential data on the locations of European protected species is provided 
in confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 
 

Table 18 - Key points of engineering difficulty and environmental sensitivity for 
UGC4C 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Potential for unquantifiable peat located in dense 
woodland within the forests adjacent to tower. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size. Any loss of 
visual amenity associated with the terminal tower has 
been assessed by LUC, refer to Appendix 2. 

2 Significant changes 
in elevation 

Steep undulations within the forest topography associated 
with Cairn Edward Hill that may require cable anchoring 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 

3 Mid Burn crossing HDD or dam and pump over crossing of Mid Burn 
adjacent to Upper Gairloch would be required. 

4 Dense woodland Tree and stump clearing works would be required when 
cabling through dense woodland adjacent to Forest Drive. 
The forest areas at this location are noted to be a mix of 
native and ancient woodlands. 

5 Heavy forestry 
machinery 

Risk to the cable being traversed by heavy forestry 
machinery for all forestry shown on the map. 

6 Acre Burn crossing HDD or dam and pump over crossing for Acre Burn 
adjacent to Knowle Happle would be required. Low (1 in 
1000 year) and medium (1 in 200 year) flood risk zones 
are located just south of the cable route.  

7 Clachrum Burn 
crossing 

HDD or dam and pump over crossing of Clachrum Burn 
adjacent to Clachrum would be required. Low (1 in 1000 
year) and medium (1 in 200 year) flood risk zones are 
located just south of the cable route. A pine marten den is 
noted north east of the cable route, which the cable route 
avoids. 

8 Dismantled railway 
cutting 

Native wood lands and pine marten dens are located 
adjacent to the cable route where it merges with the 
dismantled railway line adjacent to the Stroan viaduct. 
The native woodland extends along the railway line east 
where the railway line is cut into the rock. Due 
consideration is required of the elevational change as the 
cable route aligns with the disused railway line. 

9 Dismantled railway 
embankment 

Cabling within an elevated embankment with dense forest 
and peat habitats located on either side. Public access to 
be restricted temporarily during cable installation works. 

10 Cabling within 
A762 at Mossdale 

Potential disruption associated with cabling through 
Mossdale. Traffic management plan would need to be 
developed and adopted. Cabling in close proximity to 
residential properties within Mossdale. 

11 River Dee Crossing 
at Hensol Bridge 

River Dee crossing adjacent to Hensol Bridge requiring 
either HDD or installation in bridge deck. Low (1 in 1000 
year) and medium (1 in 200 year) flood risk zones are 
located either side of Hensol Bridge. 

12 Listed Buildings 
and Native 
Woodlands 

A762 and the cable route pass two grade 2 category B 
listed buildings and through a section of native woodland 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

South of Hensol Bridge. The native woodland extends 
south to a third category C listed building at little Duchrae. 

13 Cabling within 
A762 

Potential for several tributary crossings and shallow 
bridge sections within A762 adjacent to Woodhall Loch. 
Low (1 in 1000 year) and medium (1 in 200 year) flood 
risk zones are located east of Woodhall Loch. The A762 
passes through sections of native woodland adjacent to 
Woodhall Loch. 

14 Laurieston Hall Cabling in A762 adjacent to Laurieston Hall a non-
inventory designed landscape and category B listed 
building. 

15 Services within 
A762 

Both OHL and buried services were noted on A762 north 
of Laurieston. 

16 Cabling within 
Laurieston  

Difficulties associated with cabling within a narrow road 
in a populated area. An appropriate traffic management 
plan would need to be developed and adopted. The cable 
route passes within close proximity to multiple residential 
properties. Unknown quantity of buried existing utilities 
within the carriageway. 

17 Burn crossing at 
Mill Lade 

Burn crossing adjacent to Mill Lade requiring either HDD 
or dam and pump over. 

18 Services within 
A762 

OHL services were noted along the A762 running the 
extent of Laurieston village.  

19 Cabling at junction 
with B795 

Evidence of services buried in the carriageway and 
overhead services noted at the junction of the A762 and 
B795. Potential disruption associated with cabling across 
a reasonably busy road junction. Traffic management plan 
would need to be developed and adopted. 

20 Cabling within 
A762 

Potential for several tributary crossings and shallow 
bridge sections within A762 south of Laurieston. 

21 Otter resting point 
and PWS zone of 
influence 

The A762 passes close to an otter resting point and private 
water supply zone of influence south of Gatehouse bridge. 
By cabling within the A762 these are avoided.  

22 Otter resting point 
and native 
woodland 

The cable route dissects a native woodland north east of 
Camelon bridge. Due consideration was also given to 
three otter resting points which were noted in close 
proximity to the cable route.  

23 Peat habitat and 
otter resting points  

Potential for unquantifiable peat located adjacent to tower 
GT78. Peat ground preparation work may be required. 
This may also impact on cable conductor material and 
size. Any loss of visual amenity associated with the 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 89 of  184 

 
 

 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

terminal tower has been assessed by LUC. Reference 
should be made to Appendix 2. Tower position is close to 
two otter resting points. 
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Figure 35 – Black line showing cable route UGC4C section 36C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
 
 
 
 
 
 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 91 of  184 

 
 

 

Figure 36 – Black line showing cable route UGC4C section 36C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
 
 
 
 
 
 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 92 of  184 

 
 

 

4.4.6 UGC4 Bennan, Slogarie and Laurieston Forests Cable Route Appraisal 
Summary 

 
Three cable route options have been studied for undergrounding between tower GT25 
and GT74 a section of the proposed OHL route that crosses the Bennan, Slogarie and 
Laurieston forests. The cable route studies have been based on the 21 criteria and other 
information detailed within section 3 of this study. 
 
Installation of a cable route within the A762 carriageway provides a solid and reliable 
installation base when compared to installing cable within dense forest and peat habitats 
and offers the best solution from a constructability perspective. Installation in the A762 
also reduces the number of burns that require crossing and provides potential to develop 
alternative methods for crossing the River Dee. However, there is some concern at the 
usability of the A762 due to its width in places and the carriageway introduces a risk to 
the workforce associated with moving traffic, but this risk can be managed with an 
effective traffic management system.  
 
Cabling within an existing carriageway would also offer improved access both during 
the installation works and after when access for maintenance would be required. This is 
particularly relevant when considering access to the terminal tower positions at either 
end of the UGC4 cabling route. Where tower GT78 is located relatively close to the 
A762 and would require less civil works during the construction phase and would be 
easier to access for maintenance than GT74. 
 
Where existing forest tracks are used for cable routing, consideration must be given to 
the risk of future damage to the cable system by heavy forestry plant and machinery that 
frequently use the tracks. A solution which limits use of forestry tracks for the cable 
would be of preference. Cabling within the dismantled railway line is anticipated to 
prove challenging both from an engineering and permissions perspective, with 
ownership of disused lines often proving complex.  
 
LUC maps3 provided to CCI show environmental features located on the proposed OHL 
wayleave. The A762 passes in close proximity to multiple dwellings at Mossdale and 
Laurieston and contains several watercourse crossings including the River Dee. The 
A762 also passes through sections of native woodlands and through medium (1 in 200 
year) flood risk zones. However, as the cable installation work is following the existing 
carriageway no new clearance of woodlands would be required. With regards flood risk, 
the carriageway construct contains an integrated drainage system which should assist 
with protection of the cable system from wash out both during the installation phase and 
whilst in operation. Overall these risks were deemed manageable, especially when 
considered  in comparison to the impact and associated risks cabling within dense, forest 
areas that contain peat habitats. 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation is noted to be granite for the section of the route between towers GT25 and 
GT44, where outcrops comprising granite were noted, and then Wacke from GT45 to 
GT78.  
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The superficial geology varies along the route from gravel, sand and silt, clay / silt with 
gravel and boulders. Peat habitats up to 3.3m deep were recorded at GT48. Considering 
the OHL wayleave for UGC4, it can be calculated that some superficial geology will be 
present for approximately 26% of the route, with the remaining 74% containing none. 
 
Cabling with the A762 would be expected to create more disturbance for residents during 
the installation phase when compared to cabling within the forests. However, as the 
installation phase is temporary and with the possibility that traffic management systems 
could be designed to maintain traffic flow using a single carriageway, disturbance for 
residents could be managed and kept to a minimum. 
  
Cabling along the OHL wayleave (cable option UGC3B) poses many additional 
installation and environmental risks in comparison to the other cable route options 
presented, including passing through the Grobdale archaeologically sensitive area, and 
is therefore not the preferred cabling solution. Furthermore, cabling within the OHL 
route would require a permanent access road to be constructed through the forests, to 
allow maintenance access to the cable route along its entire length.  
 
LUC indicated an overal environmental preference for route UGC4C as although longer, 
it requires the least tree felling and will have the least impact on the Raiders Road and 
other recreational routes through paralleling the A762, refer to Appendix 2.  
 
CCI recommends cable route option UGC4C from the three route options investigated 
for the proposed OHL crossing of Bennan, Slogarie and Laurieston forests. This cable 
route option presents the most practicable option for cable installation as it negates many 
of the points of engineering difficulty associated with cabling through dense forest and 
peat habitats. In addition, UGC4C offers the best access both during the installation 
phase and after when access for future maintenance work is required. 
 
Access to the northern section of UGC4C cable route was limited during the site survey, 
accordingly this section of the cable route investigation is based largely on a desktop 
assessment. 
 
The selection of the preferred cable route will result in changes to wayleave 
requirements. Cable routes installed within existing carriageways would not require 
wayleaves for this section of the route. Other alternative cable routes will require 
changes to the proposed wayleaves, with wayleaves associated with the existing OHL 
routes being removed if they are not required. 
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4.4.7 UGC4 Bennan, Slogarie and Laurieston Forest Cable Route Appraisal 
Conclusion 

 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC4C as the preferred cable route option for the Bennan, 
Slogarie and Laurieston forests. This conclusion was predicated on cable route UGC4C 
being the preference for both the technical and environmental considerations.  
 
Furthermore, it was agreed that the selection of cable route UGC4C partially (as the 
UGC will still have an impact on the Bennan Forest, particularly during construction) 
met the objective for the UGC4 cable study which was to mitigate potential landscape, 
visual, tourism and recreation, forestry, ecology and ornithology impacts on receptors 
within the Bennan, Slogarie and Laurieston forest areas within the Galloway Forest Park. 
 
4.5  UGC5 A75 Crossing Cable Route 
 
SPEN advised CCI that they had been asked to consider undergrounding as an alternative 
where this has been identified through pre-application consultation. As follows: 
 
At the A75 crossing the key issue which has been raised during consultation is to mitigate 
potential landscape and visual impacts of the proposed overhead line crossing of the 
A75 tourist route between Dumfries and Stranraer. 
 
Consistent with SPEN’s transmission licence duties and environmental obligations 
under Schedule 9 of the Electricity Act 19891 cable routes will have to establish a 
balance between engineering requirements, economic viability, land use and the 
environment. SPEN’s objective for cable routeing at the A75 crossing is to “identify a 
technically feasible and economically viable cable route, at the A75 crossing, which 
causes, on balance, the least disturbance to people and the environment”. 
 
As listed in Table 3, the following 2 cable route options were identified for the A75 
crossing: 
 

• UGC5A Cable route  
• UGC5B Undergrounding of the proposed OHL route within its wayleave 

 
Table 19 contains the approximate route length comparisons for the two options. It can 
be seen that the underground cable route options are within 8% of each other. 
 

Table 19 – Approximate route length comparisons for the UGC 5 A75 Crossing 

Cable Route Route Description Route Length (km) 
UGC5A Cable route  2.2 
UGC5B Undergrounding proposed OHL route 2.03 
GT97 – GT104 Straight line distance 2.0 
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4.5.1 UGC5 A75 Crossing Current Rating and Circuit Details  
 
The cable routing options considered under UGC5 require a continuous current rating of 
815A to be transmitted through each of the two cable circuits connecting proposed OHL 
GT97 to GT104.  
 
To deliver this magnitude of current it is expected that at one cable per phase will be 
required for each circuit. The total number of cables required would therefore be 6 (3 
per circuit). 
 
Consideration must also be given to the number of cable sealing ends required at terminal 
positions. To accommodate the 6 terminations required, towers containing elevated cable 
sealing end platforms (sealing end platforms attached to the tower body) will be 
necessary at either end of the route.  
 
4.5.2 UGC5 A75 Crossing Geotechnical Review 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation is noted to be Wacke formation for the section of the route between towers 
GT97 and GT104, comprising parallel-sided thin to medium bedded turbidite rock. The 
superficial geology varies from clay/silt with gravel and boulders, with a majority of the 
route having no superficial geology recorded. 
 
Superficial geology refers to geological deposits typically of the Quaternary age which 
extends back about 2.6 million years. These deposits rest on the underlying rock, often 
referred to as bedrock.  
 
Considering the OHL wayleave for UGC5, it can be calculated that some superficial 
geology will be present for approximately 12.5% of the route, with the remaining 87.5% 
containing none. Where the superficial geology layer is shallow or non-existent, a 
different approach for cable installation may be required. For example, where shallow 
rock is not able to be broken up and dug out using a bucket on a backhoe excavator.  
 
4.5.3 A75 Crossing Route UGC5A 
 
Figure 37 is a magnified section of the Glenlee – Tongland key plan, with cable route 
option UGC5A (26C+28C) shown in red. 
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Figure 37 – Magnified extract of key plan with red line showing cable route UGC5A 
 

 
 
The UGC5A cable route in Figure 38, shown as a black line, runs from north to south, 
from OHL tower GT97 to GT104 and includes the crossing of A75. LUC reset the tower 
position to GT97 and GT104 to achieve a required level of visual amenity.  
 
A preliminary cable route for UGC5A was selected which largely follows the proposed 
overhead line route. This is reflected in the cable route length being similar to that of the 
overhead line route length. With deviations from the overhead line route being 
associated with avoidance of rocky outcrops, peat habitats, residential properties and 
steep changes in elevation.  
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT97 and GT104. 
GT97 has good access available from a lane which joins the A75. At GT104, access is 
more restricted with temporary haul roads being required to link the tower position to 
lanes that lead onto the A711. Any loss of visual amenity associated with these tower 
positions has been assessed by LUC, refer to Appendix 2. 
 
A review of the cable route option UGC5A was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts. 
 
Table 20 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circle on Figure 38. 
Confidential data on the locations of European protected species is provided in 
confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU.  
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Table 20 – Key points of engineering difficulty and environmental sensitivity for 
UGC5A  

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to tower GT97 the ground was noted to contain 
significant peat. Peat ground preparation work may be 
required. This may also impact on cable conductor material 
and size. Any loss of visual amenity associated with the 
terminal tower has been assessed by LUC, refer to 
Appendix 2. 

2 Residential 
Properties 

Several residential properties are located on the lane west 
of the cable route at White Hill. 

3 A75 crossing HDD under A75 would be required, launch and reception 
pit identification and access for drilling rigs is likely to be 
good. 

4 Native 
woodlands and 
Peat 

Native woodland is located east of the cable route adjacent 
to Ardgrennan Cottages but is unlikely to be directly 
affected. Intermittent peat habitats . Several residential 
properties are also situated east of the cable route at 
Barstibly. 

5 Significant 
changes in 
elevation 

Steep undulations within the topography heading south 
from the A75 towards proposed tower GT103 that may 
require cable anchoring systems to be designed and 
installed to minimise migration of the cable down a slope 
over the long term  

6 Shallow rock Rocky outcrops are bypassed by the cable route on the hill 
side south of the A75 close to proposed tower location 
GT103 and GT104.  
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Figure 38 – Black line showing cable route UGC5A  

 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.5.4 A75 Crossing Route UGC5B 
 
Figure 39 is a magnified section of the Glenlee – Tongland key plan, with cable route 
option UGC5B (27U-29U) shown in red. 
 

Figure 39 – Magnified extract of key plan with red line showing cable route UGC5B 
 

 
 
The UGC5B cable route in Figure 40, shown as a black line, runs from north to south 
following the proposed OHL wayleave, from OHL tower GT97 to GT104 and includes 
the crossing of A75. The OHL wayleave passes through areas of peat habitats, shallow 
rock formations and undulating topography. 
 
Towers with an elevated sealing end platform (sealing end platform attached to the tower 
body) would be required at both ends of this route at tower position GT97 and GT104. 
GT97 has good access available from a lane which joins the A75. At GT104, access is 
more restricted with temporary haul roads being required to link the tower position to 
lanes that lead onto the A711. Construction may also be hampered by an adjacent area 
of native woodland. Any loss of visual amenity associated with these tower positions 
has been assessed by LUC, refer to Appendix 2. 
 
This proposed cable route contains more points of engineering difficulty than the other 
route options investigated within this study for UGC5. There would be a requirement for 
a permanent access road to allow construction and maintenance access to the cable route 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 100 of  184 

 
 

 

along its entire length. A-road access points for the maintenance and haul road would 
also be required.  
 
A review of the cable route option UGC5B was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts.  
 
Table 21 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circle on Figure 40.  
Confidential data on the locations of European protected species is provided in 
confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 
 

Table 21 – Key points of engineering difficulty and environmental sensitivity for 
UGC5B  

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Peat  Adjacent to tower GT97 the ground was noted to contain 
significant peat. Peat ground preparation work may be 
required. This may also impact on cable conductor material 
and size. Any loss of visual amenity associated with the 
terminal tower has been assessed by LUC, refer to 
Appendix 2. 

2 Residential 
Properties 

Several residential properties are located on the lane west 
of the cable route at White Hill. 

3 A75 crossing HDD under A75 would be required, launch and reception 
pit identification and access for drilling rigs is likely to be 
good. 

4 Native 
woodlands and 
Peat 

Native woodland is located east of the cable route adjacent 
to Ardgrennan cottages but is unlikely to be directly 
affaceted. Intermittent peat habitats. Several residential 
properties are also situated east of the cable route at 
Barstibly. 

5 Significant 
changes in 
elevation 

Steep undulations within the topography heading south 
from the A75 towards proposed tower GT103 that may 
require cable anchoring systems to be designed and 
installed to minimise migration of the cable down a slope 
over the long term.  

6 Shallow rock Rocky outcrops are crossed by the cable route on the hill 
side south of the A75 close to proposed tower location 
GT103 and GT104.  
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Figure 40 – Black line showing cable route UGC5B  
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
 
4.5.5 UGC5 A75 Crossing Cable Route Appraisal Summary  
 
Two cable route options have been studied for undergrounding between tower GT97 and 
GT104, the A75 crossing. The cable route studies have been based on the 21 criteria and 
other information detailed within section 3 of this study. 
 
Installation of a cable route that bypasses peat habitats, avoids steep changes in elevation 
and rocky outcrops offers the best solution from a constructability perspective. LUC 
maps3 provided to CCI show environmental features located on the proposed OHL 
wayleave.  Environmental features along the OHL route include native woodlands and 
peat habitats which may impact on cable conductor material and size. 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation is noted to be Wacke formation for the section of the route between towers 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 102 of  184 

 
 

 

GT97 and GT104, comprising parallel-sided thin to medium bedded turbidite rock. The 
superficial geology is formed of clay/silt with gravel and boulders, with a majority of 
the route having no superficial geology recorded. Considering the OHL wayleave for 
UGC5, it can be calculated that some superficial geology will be present for 
approximately 12.5% of the route, with the remaining 87.5% containing none. 
 
Cabling along the OHL wayleave (cable option UGC5B) poses some additional 
installation risks associated with rocky outcrops and changes in elevation in comparison 
to the other cable route options presented and is therefore not the preferred cabling 
solution. 
 
LUC provided no overall environmental preference between the cable route options 
considered within cable study UGC5, due to the presence of few environmental 
constraints within this UGC, and with both routes following the alignment of the existing 
OHL wayleave. Refer to Appendix 2. 
 
CCI recommends cable route option UGC5A from the two route options investigated for 
the proposed OHL crossing of the A75. This option, though slightly longer than the OHL 
route is more practicable for cabling installation as it avoids steep changes in elevation 
and rocky outcrops. Access to the UGC5 routes was limited during the site survey, 
accordingly this preliminary route investigation is based on a desktop assessment, 
particularly to the southern side of the A75. 
 
The selection of the preferred cable route will result in changes to wayleave 
requirements. Cable routes installed within existing carriageways would not require 
wayleaves for this section of the route. Other alternative cable routes will require 
changes to the proposed wayleaves, with wayleaves associated with the existing OHL 
routes being removed if they are not required. 
 
4.5.6 UGC5 A75 Crossing Route Appraisal Conclusion  
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC5A as the preferred cable route option for the A75 crossing. 
This conclusion was predicated on cable route UGC5A being the preference for the 
technical considerations, as in this instance no environmental preference was given 
owing to presence of few environmental constraints within the UGC5 study extents.  
 
Furthermore, it was agreed that the selection of cable route UGC5A wholly met the 
objective for the UGC5 cable study which was to mitigate potential landscape and visual 
impacts of the proposed overhead line crossing of the A75 tourist route between 
Dumfries and Stranraer. 
 
  



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 103 of  184 

 
 

 

4.6 UGC6 Glenlee Substation – Tongland Substation Route Options  
 
SPEN advised CCI that they had been asked to consider undergrounding as an alternative 
where this has been identified through pre-application consultation. As follows: 
 
Between Glenlee substation and Tongland substation, the key issue which has been 
raised during consultation is to ensure consistency with the approach to routeing of 
overhead line i.e. a ‘blank sheet’ approach to identifying potential cable route options 
both east and west of Loch Ken. 
 
Consistent with SPEN’s transmission licence duties and environmental obligations 
under Schedule 9 of the Electricity Act 19891, cable routes will have to establish a 
balance between engineering requirements, economic viability, land use and the 
environment. SPEN’s objective for cable routeing between Glenlee substation and 
Tongland substation is to “identify a technically feasible and economically viable cable 
route, between Glenlee substation and Tongland substation, which causes, on balance, 
the least disturbance to people and the environment”.  
 
As listed in Table 3, the following 5 cable route options were identified between Glenlee 
substation and Tongland substation: 
 

• UGC6A 
• UGC6B   
• UGC6C   
• UGC6D  
• UGC6E  

 
Figure 41 provides a key plan that shows each section of cable and OHL route under 
consideration between Glenlee substation and Tongland substation. 
 
 

 
 

 
 

 
 

 
 

 
 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 104 of  184 

 
 

 

Figure 41 – Key plan for Glenlee Substation – Tongland Substation  
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Table 22 contains the approximate route lengths for the five route options, compared to 
the proposed OHL wayleave and the straight-line alternative.  
 
The underground cable route options vary markedly in length, with cable route 
alternatives that follow the west side of the Loch Ken, routes UGC6A and UGC6B 
generally being shorter than the proposed OHL route. In comparison, the two cable route 
options UGC6D and UGC6E that follow the east side of Loch Ken are up to 
approximately 17.8% longer than the proposed OHL route option. 
 

Table 22 – Approximate route length comparisons for Glenlee S/S – Tongland S/S 

Cable Route Route Description Route Length (km) 
UGC6A Cable route alternative following 

the west side of Loch Ken. 
31.24 

UGC6B Cable route alternative following 
the proposed OHL wayleave to the 
Queen’s Way crossing before 
following the west side of Loch 
Ken. 

31.34 

UGC6C Cable route alternative following 
west side of Loch Ken and crossing 
the A75 close to the proposed OHL 
wayleave. 

33.15 

UGC6D Cable route alternative following 
the east side of Loch Ken. 

37.79 

UGC6E Cable route alternative following 
the east side of Loch Ken and then 
diverting to follow the A762 into 
Tongland substation. 

38.31 

Proposed OHL Route OHL route. 32.5 
Glenlee S/S – Tongland S/S Straight line distance. 28.2 

 
4.6.1 UGC6 Glenlee Substation – Tongland Substation Installation in Loch Ken 
 
Further to the five options covered within this study, CCI also considered the option of 
installing the cable within Loch Ken. CCI have experience of this installation method 
both from extensive work on subsea cable projects and having worked to review a similar 
solution for a transmission project elsewhere within Scotland. 
 
SPEN within the summary of feedback from the second round of consultation4 provided 
the following key factors for consideration of installing cable within Loch Ken: 

• A further environmental assessment for placing cable sealing end compounds on 
either side of Loch Ken; 

• Potential additional costs associated with the technical design of underwater 
cable in terms of manufacturing and rating requirements; 

• Costs associated with securing spare underwater cable to facilitate fault repairs; 
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• Installation method for placing cable in the water is likely to be via a specialised 
boat or a barge. These vessels are limited in availability which would add cost; 

• Access and transport considerations wold require a detailed transport plan to 
deliver the installation equipment to the Loch which could cause disruption to 
the local community during transportation; and 

• Future maintenance and reliability. Any fault which occurs during the lifetime of 
the underwater cable would require the same installation equipment to be 
brought back to the Loch to facilitate repair. A double circuit fault would have 
an extended repair time to restore supplies on the transmission network which 
could affect the supplies to around 13,000 customers in Tongland, Castle 
Douglas, Gatehouse and Dalbeattie 

  
Based on CCI’s installation experience, the following additional key points have been 
considered:    
 
• The logistics to lay cable in Loch Ken would be complex and expensive, with both 

financial and environmental implications needing consideration, when compared to 
more traditional land installation techniques. 

• Extensive geophysical, environmental and bathymetry surveys would be required to 
understand the depth of Loch Ken and loch bed features. 

• A detailed technical installation design would be required to ensure the cables 
performance over its service lifetime.  

• A reliability study would be required to understand and contrast the service reliability 
of a land cable with an embedded submersible cable section, compared to a land 
cable connection end to end. 

• A special vessel or barge would be required for installing cable within Loch Ken, 
including an anchoring system for laying the cable. This barge would have to be 
delivered in sections by road and then assembled at the loch side.  

• An extensive operations area including cranage, delivery space and storage both 
permeant and temporary would be required at either the northern or southern loch 
shore. 

• The operations area would also need to provide access for submersible cable 
installation equipment e.g. transpooling of the submersible cable from drums to the 
installation vessel 

• The operations area would be likely to become a permeant feature for assembly of 
the barge, carrying out maintenance, and for spare submersible cable necessary for 
future maintenance and / or fault repair. 

• The cable installation process is expected to disturb the loch bed and could impact 
on wildlife and / or water quality, with the potential for dredging and boulder 
clearance of the cable route pre-installation and rock dumping or concrete mattress 
laying post installation.  

• Where the cable enters and exits the loch, transition joints and joint bays would be 
required on the loch shore, with a permeant right of access required for future 
maintenance. 
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• The cable installation works and the visual impact of having construction areas 
positioned on the loch shore could potentially damage local business who rely on use 
of Loch Ken for tourism. 

• The loch covers only the middle section of the route between Glenlee substation and 
Tongland substation, approximate maximum of 15km, which leaves approximately 
53% of the route that would still require underground cable or OHL routing. 

 
Based on these factors, CCI has not developed cable installation within Loch Ken further 
within this study. 
 
4.6.2 UGC6 Glenlee Substation - Tongland Substation Current Rating and 

Circuit Details 
 
The cable routing options considered under UGC6 require a continuous current rating of 
815A to be transmitted through each of the two cable circuits connecting Glenlee 
substation to Tongland substation. Refer to Figure 42 which shows a schematic of the 
electrical connection arrangement as issued by SPEN. 
 
To deliver this magnitude of current it is expected that one cable per phase will be 
required for each circuit. The total number of cables required would therefore be 6 (3 
per circuit). Consideration must also be given to the number of cable sealing ends 
required at terminal positions. To accommodate the 6 terminations required, towers 
containing elevated cable sealing end platforms (sealing end platforms attached to the 
tower body) or a sealing end compound within the substation boundary will be necessary 
at either end of the route.  
 

Figure 42 – Electrical schematic for Glenlee substation to Tongland substation 

 

 
 
  



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 108 of  184 

 
 

 

4.6.3 UGC6 Glenlee Substation - Tongland Substation Geotechnical Review 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formation for UGC6 is as follows: 
 

• GT01 – GT16 Wacke  
• GT17 – GT44 Granite 
• GT45 – GT108 Wacke 
• GT109 – Microdiorite (medium grained intrusive igneous rock) 
• GT110 – GT112 Wacke 
• GT113 – Mircodiorite (medium grained intrusive igneous rock) 
• GT114 – GT117 Wacke 

 
Rocky outcrops were noted at several locations on the route most notable GT100 to 
GT117, and sporadically from GT1 to GT10 and GT17 to GT44. The superficial geology 
varies along the route from clay, clay/silt with gravel and boulders, sand and silt, sand 
and gravel and peat. The peat was noted to be at depths up to 5m deep at GT86. There 
were also long sections of the route where no superficial layer is recorded.  
 
Superficial geology refers to geological deposits typically of the Quaternary age which 
extends back about 2.6 million years. These deposits rest on the underlying rock, often 
referred to as bedrock.  
 
Considering the OHL wayleave for UGC6, it can be calculated that some superficial 
geology will be present for approximately 27% of the route, with the remaining 73% 
containing none. Where the superficial geology layer is shallow or non-existent, a 
different approach for cable installation may be required. For example, where shallow 
rock is not able to be broken up and dug out using a bucket on a backhoe excavator. 
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4.6.4 Glenlee Substation - Tongland Substation Route Option UGC6A   
 
Figure 43 is the Glenlee – Tongland key plan, with cable route option UGC6A 
(9C+12C+16C+22C+30C+33C) shown in red. 
 

Figure 43 – Key plan with red line showing cable route UGC6A  
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The UGC6A cable route in Figure 44, Figure 45, Figure 46 and Figure 47, shown as a 
black line, runs from north to south, from Glenlee to Tongland substation and includes 
OHL tower GT001 to GT120. This underground cable route option was selected to 
follow roadways from Glenlee to Tongland substation around the western side of Loch 
Ken on the A762, with the exception of cross-country routing around Ringford.  
 
This preliminary cable route has the advantage of being shorter than cable routes 
following the eastern side of Loch Ken and the proposed overhead line route. Refer to 
Table 22 . However, the A762 road is noted to be narrow, winding, undulating and with 
many water crossings making cable installation within it likely to pose many engineering 
difficulties. In addition, the sections of cross-country cabling around Ringford are also 
likely to be problematic owing to the steep undulating topography, peat habitats, densely 
forested areas and multiple watercourses. 
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway with the other carriageway kept open for traffic. Joint bays would be 
positioned in the verge or in laybys wherever reasonably practicable. 
 
A review of the cable route option UGC6A was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. Two alterations to an intial route plot 
were proposed, at Kenmure Castle and Laurieston Hall, both areas are categorised as 
non-inventory designed landscapes. These sensitive landscapes were avoided by re-
routing the cable along the A762. These route changes combined to increase the total 
route length by approxiamtely 140m and this change is included in this study.  
 
Table 23 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 44, 
Figure 45, Figure 46 and Figure 47. Confidential data on the locations of European 
protected species is provided in confidential appendix ER1003-1 which has been 
provided to SNH, DGC and the Scottish Government ECU. 
 

Table 23 - Key points of engineering difficulty and environmental sensitivity for 
UGC6A 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Glenlee Substation Approaching the substation in the road, requiring 
appropriate traffic management plan to be developed 
and adopted. The road dissects native woodlands to the 
north and a non-inventory design landscape, five 
category B listed buildings. The road is located within 
a medium likelihood (1-200 year) flood zone associated 
with the adjacent Water of Ken. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

2 Burn crossing at 
Coom Bridge 

Burn crossing adjacent to Coom Bridge requiring either 
HDD or installation in bridge deck. Several residential 
dwellings are located to the south. The road is located 
within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken. 

3 Burn crossing at 
Finlay’s Burn 

Burn crossing at Finlay’s Burn requiring either HDD or 
installation in bridge deck. Several residential dwellings 
are located to the south. 

4 Cabling within A762 Cabling in A762 roadway, requiring appropriate traffic 
management plan to be developed and adopted. With 
joints and link equipment located in the verge where 
practicable. 

5 Services within 
A762 

Evidence was noted of services within A762 
approaching New Galloway from Glenlee, limiting 
space for cable route. Several residential dwellings are 
situated along the road including three category B listed 
properties. The road passes through a small section of 
native woodland. The dwellings and woodland are 
bypassed by the cable route as it is positioned within the 
carriageway. 

6 Junction A762 and 
A712 

Disruption associated with cabling across a reasonably 
busy A-road intersection. An appropriate traffic 
management plan would need to be developed and 
adopted. 

7 Mill Burn crossing  Burn crossing adjacent to Mill Burn requiring either 
HDD or installation in bridge deck. 

8 Cabling within New 
Galloway  

Difficulties associated with cabling within a narrow 
road in a densely populated area containing multiple 
residential properties including category B and C listed 
building. An appropriate traffic management plan 
would need to be developed and adopted.  

9 Services within 
A762 

Both OHL and an unknown quantity of buried services 
were noted on A762 south of New Galloway. The road 
passes through areas of native woodland south of New 
Galloway. 

10 Kenmure Castle Cabling in A762 adjacent to Kenmure Castle which is a 
category B listed building and its associated non-
inventory designed landscapes.  

11 Burn crossing at 
Burnfoot Bridge 

Burn crossing adjacent to Burnfoot Bridge requiring 
either HDD or dam and pump over. The road is located 
within a medium likelihood (1-200 year) flood zone 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

associated with the adjacent Water of Ken. Several 
residential properties are located along the road. 

12 Cabling within A762 Cabling in A762 roadway, requiring appropriate traffic 
management plan would need to be developed and 
adopted. With joints and link equipment located in the 
verge where practicable. The road cuts through sections 
of both native and ancient woodlands adjacent to Loch 
Ken. 

13 Cabling within A762 Potential for several tributary crossings and shallow 
bridge sections within A762 adjacent to Loch Ken. Pine 
marten dens are noted within the woodlands west of the 
road within Bennan forest. The carriageway width may 
prove problematic adjacent to Loch Ken. 

14 Cabling within A762 
at Mossdale 

Potential disruption associated with cabling through 
Mossdale. Traffic management plan would need to be 
developed and adopted. Cabling in close proximity to 
residential properties within Mossdale. 

15 River Dee Crossing 
at Hensol Bridge 

River Dee crossing adjacent to Hensol Bridge requiring 
either HDD or installation in bridge deck. Low (1 in 
1000 year) and medium (1 in 200 year) flood risk zones 
are located either side of Hensol Bridge. A762 passes 
two grade 2 category B listed buildings and through a 
section of native woodland south of Hensol Bridge. The 
native woodland extends south to a third category C 
listed building at little Duchrae. 

16 Cabling within A762 Potential for several tributary crossings and shallow 
bridge sections within A762 adjacent to Woodhall 
Loch. Low (1 in 1000 year) and medium (1 in 200 year) 
flood risk zones are located east of Woodhall Loch. The 
A762 passes through sections of native woodland 
adjacent to Woodhall Loch. The carriageway width may 
prove problematic adjacent to Woodhall Loch. 

17 Laurieston Hall Cabling in A762 adjacent to Laurieston Hall a non-
inventory designed landscape and category B listed 
building. 

18 Services within 
A762 

Both OHL and buried services were noted on A762 
north of Laurieston. 

19 Cabling within 
Laurieston  

Difficulties associated with cabling within a narrow 
road in a populated area. An appropriate traffic 
management plan would need to be developed and 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

adopted. The cable route passes within close proximity 
to multiple residential properties. 

20 Burn crossing at Mill 
Lade 

Burn crossing adjacent to Mill Lade requiring either 
HDD or dam and pump over. 

21 Services within 
A762 

OHL services were noted along the A762 running the 
extent of Laurieston village.  

22 Cabling at junction 
with B795 

Evidence of services buried in the carriageway and 
overhead services noted at the junction of the A762 and 
B795. Potential disruption associated with cabling 
across a reasonably busy road junction. Traffic 
management plan would need to be developed and 
adopted. 

23 Cabling within A762 Cabling in A762 roadway, requiring appropriate traffic 
management plan would need to be developed and 
adopted. 

24 Otter resting point 
and PWS zone of 
influence 

The A762 and cable route pass close to an otter resting 
point and private water supply zone of influence south 
of Gatehouse bridge.  

25 Otter resting point 
and native woodland 

The A762 and cable route pass close to three otter 
resting points and dissects a native woodland adjacent 
to Camelon bridge. 

26 PWS zone of 
influence and peat 
habitat 

Potential for unquantifiable peat located adjacent to the 
A762. Peat ground preparation work may be required. 
This may also impact on cable conductor material and 
size.  Road passes through a private water supply zone 
of influence south of Camelon bridge 

27 Flood zone and 
Native woodlands 

The A762 passes through a medium likelihood (1 in 200 
year) flood zone adjacent to Back Fell. The road also 
passes through sections of native woodland.  

28 Lane crossing Lane crossing required west of Ringford, with either 
HDD or duct block solution sought. 

29 Tarff Water crossing 2 x HDD’s under Tarff Water west of Ringford would 
be required, with launch and reception pit identification 
and access for drilling rigs to be developed. 

30 A75 crossing HDD under A75 would be required, with launch and 
reception pit identification and access for the drilling 
rigs to be developed. 

31 Shallow rock The cable route bypasses rocky outcrops on the hill 
sides in land south of the A75 adjacent to the A762. 

32 Significant changes 
in elevation 

Steep undulations within the topography in land south 
of the A75 adjacent to the A762 that may require cable 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

anchoring systems to be designed and installed to 
minimise migration of the cable down a slope over the 
long term. 

33 High pressure gas 
pipeline crossing 

Cable circuits cross a high-pressure gas pipeline at 
Chapel. Early correspondence with the pipeline 
operators is advised to understand constraints including 
spacing requirements, protection, supervised digging 
arrangements etc.  

34 Cabling within A762 Cabling in A762 roadway for a short section adjacent to 
Castle Hill, requiring appropriate traffic management 
plan to be developed and adopted. With joints and link 
equipment located in the verge where practicable. 

35 Shallow rock The cable route bypasses rocky outcrops on the hill 
sides in the western approach to Tongland substation. 

36 
 

Watercourse and 
residential properties 

Several residential properties are located to the east of 
the cable route as it heads towards Tongland substation. 
A watercourse is marked directly north of the cable 
route. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 115 of  184 

 
 

 

 

Figure 44 – Black line showing cable route UGC6A sections 9C+12C+16C(Part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 45 – Black line showing cable route UGC6A sections 16C(Part) 

 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 46 – Black line showing cable route UGC6A sections 16C(part)+22C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 47 – Black line showing cable route UGC6A sections 22C(part)+30C+33C  
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.6.5 Glenlee Substation - Tongland Substation Route Option UGC6B  
 
Figure 48 is the Glenlee – Tongland key plan, with cable route option UGC6B 
(8C+11C+13C+16C+22C+30C+33C) shown in red. 
 

Figure 48 – Key plan with red line showing cable route UGC6B 
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Cable route UGC6B follows the route covered in section 4.6.1 of this study, except for 
routing into Glenlee substation which is shown as a black line in Figure 49.  
 
Here the proposed overhead line route was followed, from Glenlee substation to the 
proposed OHL tower GT09, north of the Queen’s Way crossing and although likely to 
be more engineeringly challenging than following the A762, this deviation would utilise 
the proposed overhead line wayleaves. From GT09, the route continues south crossing 
the Queen’s Way at the same position as specified in UGC3A, refer to section 5.3.3 of 
this study. Once south of the Queen’s way, the route diverts back to join the A762 
carriageway south of New Galloway. From here, the route continues down the west side 
of Loch Ken on the A762, with the exception of cross-country routing around Ringford. 
Although route 8C+11C+13C is an alternative route to 9C+12C, it is marginally longer 
and is likely to be more challenging to install.  
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway with the other carriageway kept open for traffic. Joint bays would be 
positioned in the verge or in laybys wherever reasonably practicable. 
 
A review of the cable route option UGC6B was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. One alteration to the route was proposed, 
at Laurieston Hall, as the grounds are categorised as non-inventory designed landscapes. 
The cable was re-routed to avoid this area by routing the cable along the A762. This 
route change acted to decrease the total route length by approxiamtely 60m and is 
included within this revision. 
 
Table 24 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 49. 
Confidential data on the locations of European protected species is provided in 
confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 
 

Table 24 – Key points of engineering difficulty and environmental sensitivity for 
UGC6B sections 8C+11C+13C 
 
Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Significant 
changes in 
elevation 

Steep slope on cable route out of Glenlee substation that 
may require cable anchoring systems to be designed and 
installed to minimise migration of the cable down a slope 
over the long term. Requirement for HDD or other 
engineering solution would need to be developed. Multiple 
residential dwellings are located adjacent to Glenlee 
substation. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

2 Peat and Native 
Woodlands 

Potential for peat in ground southwest of Glenlee 
substation. Peat ground preparation work may be required. 
This may also impact on cable conductor material and size.  
The cable route dissects a section of  native woodlands. 

3 Significant 
changes in 
elevation 

Steep undulations within the topography in land southwest 
of Glenlee substation that may require cable anchoring 
systems to be designed and installed to minimise migration 
of the cable down a slope over the long term. The cable 
route dissects a private water supply zone of influence. 

4 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land southwest of Glenlee substation. The cable route 
bypasses a private water supply zone of influence and peat 
habitats to the east. 

5 Tributary 
crossing 

Tributary crossing requiring either an HDD or dam and 
pump over solution, located within land southwest of 
Glenlee substation, near to Bucks Linn Bridge. The cable 
route bypasses  a private water supply zone of influence 
and peat habitats to the east. 

6 Lane crossing Lane crossing required south of Glenlee substation, with 
either HDD or duct block solution sought.  

7 Shallow rock The cable route bypasses rocky outcrops in land section 
from west of Shiel hill to A712 crossing. The cable route 
passes adjacent to a private water supply zone of influence 
and peat habitats to the east. 

8 Peat  Potential for significant peat in land section from west of 
Shiel hill to A712 crossing. Peat ground preparation work 
may be required. This may also impact on cable conductor 
material and size.  The cable route passes through three 
private water supply zones of influence. 

9 Significant 
changes in 
elevation 

Steep undulations within the topography from the hill 
locations either side of the valley containing the A712 that 
may require cable anchoring systems to be designed and 
installed to minimise migration of the cable down a slope 
over the long term. 

10 Crossing of A712 HDD crossing under A712 would be required, with launch 
and reception pit identification to be developed. This HDD 
would pass through native woodland areas and medium (1 
in 200 year) flood risk zones. 

11 Dense woodland Clearing works would be required when cabling through 
dense woodland south of A712 crossing. Temporary access 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

roads would need to be constructed during the installation 
and for future maintenance. 

12 Heavy forestry 
machinery 

Risk to the cable being traversed and damaged by heavy 
forestry machinery for all forestry shown on the map. 
Several residential properties are bypassed by the cable 
route at this location. 

13 Significant 
changes in 
elevation 

Steep undulations within the topography in land southwest 
of New Galloway that may require cable anchoring systems 
to be designed and installed to minimise migration of the 
cable down a slope over the long term.  

14 Peat  Potential for peat within land southwest of New Galloway. 
Peat ground preparation work may be required. This may 
also impact on cable conductor material and size.   

15 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land southwest of New Galloway. The cable route passes 
in close proximity to an area of non-inventory designed 
landscape to the north associated with Kenmure Castle. 

16 Tributary 
crossings 

Potential for several tributary crossings within land 
southwest of New Galloway. The development of a suitable 
crossing solution would be required. A medium risk (1-200 
years) flood risk zone is located east of the cable route, 
including where the route re-joins the A762 south of New 
Galloway. 
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Figure 49 – Black line showing cable route UGC6B sections 
8C+11C+13C+16C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.6.6  Glenlee Substation - Tongland Substation UGC6C 
 

Figure 50 is the Glenlee – Tongland key plan, with cable route option UGC6C 
(9C+12C+16C+22C+25C+28C+31C+32C+33C) shown in red. 
 

Figure 50 – Key plan with red line showing cable route UGC6C 
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Cable route UGC6C follows the route covered in section 4.6.4 of this study, with the 
exception of the routing at Ringford and into Tongland substation which is shown as a 
black line in Figure 51.  
 
Here the proposed cable route passes to the east of Ringford, aiming to avoid peat 
habitats and water crossings associated with the land around Tarff Water. The route then 
utilises the existing overhead line wayleave to cross the A75 and broadly keeps with the 
overhead line route until Loch Hill. The cable route then sweeps west towards Castle 
Hill taking a more gradual incline into Tongland substation from the south west, thus 
avoiding the steeper incline into Tongland substation to the north.  
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway with the other carriageway kept open for traffic. Joint bays would be 
positioned in the verge or in laybys wherever reasonably practicable. 
 
A review of the cable route option UGC6C was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. Two alterations to the route were 
proposed, at Kenmure Castle and Laurieston Hall, both areas are categorised as non-
inventory designed landscapes. These sensitive landscapes were avoided by re-routing 
the cable along the A762. These route changes combined to increase the total route 
length by approxiamtely 140m and this change is included in this study.  
 
Table 25 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 51. 
Confidential data on the locations of European protected species is provided in 
confidential appendix ER1003-1 which has been provided to SNH, DGC and the 
Scottish Government ECU. 
 
Table 25 – Key points of engineering difficulty and environmental sensitivity for 
UGC6C sections 25C+28C+31C+32C+33C 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Shallow rock The cable route bypasses rocky outcrops in land north of 
Ringford. 

2 Tributary 
Crossing 

Tributary crossing at adjacent to Glentarff Bridge requiring 
HDD or dam and pump over solution. The cable route 
passes adjacent to several residential dwellings. 

3 A75 crossing HDD under A75 would need be required, with launch and 
reception pit identification and access for drilling rigs to be 
developed. 

4 Significant 
changes in 
elevation 

Steep undulations within the topography in land south of 
A75 and Tongland substation that may require cable 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

anchoring systems to be designed and installed to minimise 
migration of the cable down a slope over the long term.  

5 High pressure gas 
pipeline crossing 

Cable circuits cross a high-pressure gas pipeline at Chapel. 
Early correspondence with the pipeline operators is advised 
to understand constraints including spacing requirements, 
protection, supervised digging arrangements etc.  

6 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land south of A75 and Tongland substation. The cable route 
passes through a private water supplies zone of influence. 
Several residential properties are located to the east of the 
cable route as it heads towards Tongland substation. 

7 Watercourse and 
residential 
properties 

Several residential properties are located to the east of the 
cable route as it heads towards Tongland substation. A 
watercourse is marked directly north of the cable route. 
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Figure 51 – Black line showing cable route UGC6C sections 
22C(part)+25C+28C+31C+32C+33C 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.6.7 Glenlee Substation - Tongland Substation UGC6D 
 
Figure 52 is the Glenlee – Tongland key plan, with cable route option UGC6D 
(9C+17C+23C+26C+28C+31C+34C) shown in red. 
 

Figure 52 – Key plan with red line showing cable route UGC6D 
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The UGC6D cable route in Figure 53, Figure 54, Figure 55, Figure 56 and Figure 57, 
shown as a black line, runs from north to south, from Glenlee to Tongland substation 
and includes OHL tower GT001 to GT120. This cable route was selected to follow 
roadways from Glenlee to Tongland substation around the eastern side of Loch Ken, 
with the exception of cross-country routing around Crossmichael and Glenlochar, before 
following the existing overhead line route over the A75 and into Tongland substation.  
 
Though this route is one of the longest, it has the advantage of being positioned in what 
is likely to be a sufficiently wide roadway with relatively few points of engineering 
difficulties and good scope for joint bay positions, in comparison to the cable route 
alternatives on the western side of Loch Ken.  
 
Where the cable is laid in the road, it is envisaged that the cable route would be installed 
in one carriageway with the other carriageway kept open for traffic. Joint bays would be 
positioned in the verge or in laybys wherever reasonably practicable. 
 
The HDD positions across Loch Ken, both at the northern and southern end of the Loch, 
have been selected as they provide relatively narrow crossing positions, offer relatively 
good locations for launch and reception pits and have minimal elevational changes along 
the HDD length. 
 
Access to the land around Crossmichael and Glenlochar where the cable route leaves the 
roadway and cuts across country was limited during the site survey, accordingly these 
sections of the route are primarily based on a desktop assessment. Here the preliminary 
cable route aims to avoid excessively steep changes in elevation, rocky outcrops, 
dwellings, peat habitats and known archaeological sites.  
 
A review of the cable route option UGC6D was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts. 
 
Table 26 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 53, 
Figure 54, Figure 55, Figure 56 and Figure 57. Confidential data on the locations of 
European protected species is provided in confidential appendix ER1003-1 which has 
been provided to SNH, DGC and the Scottish Government ECU. 
 

Table 26 – Key points of engineering difficulty and environmental sensitivity for 
UGC6D 

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 Glenlee 
Substation 

Approaching the substation in the road, requiring  appropriate 
traffic management plan to be developed and adopted. The 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

road and cable route dissects native woodlands to the north 
and a non-inventory design landscape and five category B 
listed buildings to the south. The road is located within a 
medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. 

2 Burn crossing 
at Coom 
Bridge 

Burn crossing adjacent to Coom Bridge requiring either HDD 
or installation in bridge deck. Several residential dwellings 
are located to the south. The road is located within a medium 
likelihood (1-200 year) flood zone associated with the 
adjacent Water of Ken. 

3 Water of Ken 
crossing 

HDD under water of Ken would be required, with launch and 
reception pit identification and access for drilling rigs to be 
developed. The cable route is located within a medium 
likelihood (1-200 year) flood zone associated with the 
adjacent Water of Ken. 

4 Cabling within 
A713 

Cabling in A713 carriageway requiring appropriate traffic 
management plan to be developed and adopted. With joints 
and link equipment located in the verge where practicable. 
The road is located within a medium likelihood (1-200 year) 
flood zone associated with the adjacent Water of Ken. Several 
residential properties are situated along the A713 which the 
cable route passes. 

5 Burn crossing 
at Garple 
Bridge 

Burn crossing at Garple Bridge requiring either HDD or 
installation in bridge deck. The road is located within a 
medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. Several residential properties are 
situated along the A713 which the cable route passes 
including a category A listed building to the west. 

6 Burn crossing 
at Shirmers 
Bridge 

Burn crossing at Shirmers Bridge requiring either HDD or 
installation in bridge deck. Several sections of native 
woodland are located west of the A713. The road is located 
within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken. Several residential 
properties are situated along the A713 alongside the cable 
route. 

7 Listed 
buildings at 
Loch Ken 
Viaduct 

The road is located within a medium likelihood (1-200 year) 
flood zone associated with the adjacent Water of Ken. Several 
residential properties are situated along the A713 which the 
cable route passes, including several category b listed 
buildings to the east with associated non-inventory designed 
landscapes. 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

8 Listed 
buildings at 
Parton 

Several residential properties are situated along the A713 
alongside the cable route, including several category b listed 
buildings close to the road at Parton. A scheduled monument 
is also noted south of the A713 at Parton. The road is located 
within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken. 

9 Non-inventory 
designed 
landscape 
south of Parton  

The A713 and cable route pass south of Parton passing non-
inventory designed landscapes. The road is located within a 
medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. 

10 Burn crossing 
at Spearford 
culvert 

Burn crossing at Spearford culvert requiring either HDD or 
installation in bridge deck. The road is located within a 
medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. 

11 Lane crossing Three lane crossings required around Crossmichael, with 
either HDD or duct block solution sought. Directly south of 
the cable route are non-inventory designed landscapes and a 
category A listed building. 

12 Significant 
changes in 
elevation 

Steep undulations within the topography in land east of 
Crossmichael that may require cable anchoring systems to be 
designed and installed to minimise migration of the cable 
down a slope over the long term. Multiple residential 
properties are bypassed by the cable route to the west at 
Crossmichael 

13 Peat  Potential for peat within land east of Crossmichael. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size.   

14 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land east of Crossmichael. 

15 B795 crossing B road crossing required east of Glenlochar, with either HDD 
or duct block solution to be developed. 

16 A713 crossing HDD under A713 at Glenlochar would be required, with 
launch and reception pit identification and access for drilling 
rigs to be developed. 

17 Mains of 
Greenlaw 

The cable route passes adjacent to the Mains of Greenlaw, a 
site of cultural heritage. Additional care when installing in this 
area would be required. The cable route is located within a 
medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. 

18 Peat  Potential for peat within land adjacent to River Dee. Peat 
ground preparation work may be required. This may also 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

impact on cable conductor material and size. The cable route 
is located within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken.  

19 Burn crossing 
at Barony Isle 

Burn crossing at Barony Isle requiring either HDD or 
installation in bridge deck. The cable route is located within a 
medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. Scheduled monuments are sited 
directly north and south of the cable route. 

20 River Dee 
crossing 

HDD under river Dee would be required, with launch and 
reception pit identification and access for drilling rigs to be 
developed. The cable route is located within a medium 
likelihood (1-200 year) flood zone associated with the 
adjacent Water of Ken. 

21 Peat  Potential for peat within land adjacent to River Dee. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size.  The cable route 
is located within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken. 

22 Lane crossing Five lane crossings required between land south of Glenlochar 
and the A75 crossing, with either HDD or duct block solution 
sought. The cable route is located within a medium likelihood 
(1-200 year) flood zone associated with the adjacent Water of 
Ken. 

23 Significant 
changes in 
elevation 

Steep undulations within the topography in land south of 
Glenlochar that may require cable anchoring systems to be 
designed and installed to minimise migration of the cable 
down a slope over the long term. The cable route is located 
within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken and passes through 
a low likelihood (1-1000 years) flood zone south of Braefoot. 
The cable route passes through an area of non-inventory 
designed landscape extending to the north. Several residential 
properties are located in close proximity north of the cable 
route. 

24 Peat  Potential for peat within land south of Glenlochar. Peat 
ground preparation work may be required. This may also 
impact on cable conductor material and size.  The cable route 
is located within a medium likelihood (1-200 year) flood zone 
associated with the adjacent Water of Ken. 

25 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land south of Glenlochar. The cable route is located within a 
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Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

medium likelihood (1-200 year) flood zone associated with 
the adjacent Water of Ken. The cable route passes south of 
native woodlands.  

26 A75 crossing HDD under A75 would be required, with launch and reception 
pit identification and access for drilling rigs to be developed. 
The cable route passes adjacent to several residential 
dwellings to the north of the A75. 

27 Significant 
changes in 
elevation 

Steep undulations within the topography in land south of A75 
and Tongland substation that may require cable anchoring 
systems to be designed and installed to minimise migration of 
the cable down a slope over the long term. The cable route 
passes adjacent to several residential dwellings. 

28 High pressure 
gas pipeline 
crossing 

Cable circuits cross a high-pressure gas pipeline at Chapel. 
Early correspondence with the pipeline operators is advised 
to understand constraints including spacing requirements, 
protection, supervised digging arrangements etc.  

29 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land south of A75 and Tongland substation. The cable route 
passes through a private water supplies zone of influence. The 
cable route passes adjacent to several residential dwellings to 
the east. 

30 Significant 
changes in 
elevation 

Steep undulations within the topography in land directly north 
of Tongland substation that may require cable anchoring 
systems to be designed and installed to minimise migration of 
the cable down a slope over the long term. Several residential 
properties are located to the east of the cable route as it heads 
towards Tongland substation.  
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Figure 53 – Black line showing cable route UGC6D sections 9C+17C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 54 – Black line showing cable route UGC6D section 17C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 55 – Black line showing cable route UGC6D section 17C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 56 – Black line showing cable route UGC6D sections 
17C(part)+23C+26C+28C(part) 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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Figure 57 – Black line showing cable route UGC6D sections 
23C(part)+26C+28C+31C+34C 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.6.8 Glenlee Substation - Tongland Substation UGC6E 
 
Figure 58 is the key plan for Glenlee – Tongland, with cable route option UGC6E 
(9C+17C+23C+26C+28C+31C+32C+34C) shown in red.  

Figure 58 – Key plan with red line showing cable route UGC6E 
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Cable route UGC6E follows the route covered in section 4.6.7 of this study, with the 
exception of the route into Tongland substation which is shown as a black line in Figure 
59.  
 
Here the proposed cable route sweeps west towards Castle Hill taking a more gradual 
incline into Tongland substation from the south west, thus avoiding the steeper incline 
into Tongland substation to the north. This additional deviation makes this route the 
longest of all the options considered. 
 
A review of the cable route option UGC6E was undertaken by LUC in June 2019 and 
finalised in February 2020, refer to Appendix 2. No alterations to the route were 
proposed with regards to environmental features, sensitivities or impacts.  
 
Table 27 contains points of engineering difficulty and environmental sensitivity 
identified along the route, with each item number marked in red circles on Figure 59. 
 
Table 27 – Key points of engineering difficulty and environmental sensitivity for 
cable route UGC6E sections 32C+33C  

Item 
No. 

Points of 
Engineering 
Difficulty and 
Environmental 
Sensitivity 

Comment 

1 High pressure gas 
pipeline crossing 

Cable circuits cross a high-pressure gas pipeline at Chapel. 
Early correspondence with the pipeline operators is advised 
to understand constraints including spacing requirements, 
protection, supervised digging arrangements etc.  

2 Significant 
changes in 
elevation 

Steep undulations within the topography in land south of 
A75 and Tongland substation that may require cable 
anchoring systems to be designed and installed to minimise 
migration of the cable down a slope over the long term. 

3 Shallow rock The cable route bypasses rocky outcrops on the hill sides in 
land south of A75 and Tongland substation.  

4 Watercourse and 
residential 
properties 

Several residential properties are located to the east of the 
cable route as it heads towards Tongland substation. A 
watercourse is marked directly north of the cable route. 
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Figure 59 – Black line showing cable route UGC6E sections 
28C(part)+31C+32C+33C 
 

 
© Crown copyright and database rights 2019 Ordnance Survey 0100031673 
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4.6.9 UGC6 Glenlee – Tongland Cable Route Appraisal Summary 
 
Five cable route options have been studied for undergrounding between Glenlee 
substation and Tongland substation. The cable route studies have been based on the 21 
criteria and other information detailed within section 3 of this study . 
 
Installation of a cable route within the carriageway provides a solid and reliable 
installation base when compared to installing cable within dense forest, over steep 
changes in elevation and within peat habitats. Of the two carriageway options, the A762 
following the west of Loch Ken, or the A713 following the east of Loch Ken, the A713 
following the east of Loch Ken offers the best solution from a constructability 
perspective. Working in the carriageway does introduce a risk to the workforce 
associated with moving traffic, but this risk can be managed with an effective traffic 
management system.  
 
The route down the eastern side of Loch Ken requires crossing of watercourses at the 
northern and southern extremities of the loch which introduces an engineering risk, 
however the risk associated with these crossings is offset by the advantages of cabling 
within the A713 carriageway. The A713 is generally, of sufficient width to accommodate 
the two cable circuits within a single carriageway and has relatively few points of 
engineering difficulties, in addition to providing good scope for joint bay positions. 
Cabling within an existing carriageway would also offer improved access both during 
the installation works and after when access for maintenance would be required. 
 
LUC maps3 provided to CCI show environmental features located on the proposed OHL 
wayleave. Both the A713 and A762 pass through or are in close proximity to ancient and 
native woodlands, flood risk zones, peat habitats, archaeological sensitive areas, non-
inventory designed landscapes, multiple residential dwellings and listed buildings. 
However, as the cable installation work is following the existing carriageway no new 
clearance of woodlands would be required. With regards flood risk, the carriageway 
construct contains an integrated drainage system which should assist with protection of 
the cable system from wash out both during the installation phase and whilst in operation. 
Overall these risks were deemed manageable, when compared to the environmental 
impact and associated risks of clearing the working swathe required to install cables 
within dense forest areas that contain peat habitats. 
 
From a review of a geotechnical report2 provided by SPEN, the underlying rock 
formations along the proposed OHL route between Glenlee substation to Tongland 
substation include Wacke, granite and Microdiorite (medium grained intrusive igneous 
rock). Rocky outcrops were noted at several locations on the route most notable GT100 
to GT117, and sporadically from GT1 to GT10 and GT17 to GT44. The superficial 
geology varies along the route from clay, clay/silt with gravel and boulders, sand and 
silt, sand and gravel and peat. The peat was noted to be at depths up to 5m deep at GT86. 
There were also long sections of the route where no superficial layer is recorded. 
Considering the OHL wayleave for UGC6, it can be calculated that some superficial 
geology will be present for approximately 27% of the route, with the remaining 73% 
containing none. 
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Cabling within either of the carriageways, the A762 or the A713, would be expected to 
create more disturbance for residents during the installation phase when compared to 
cabling within the forests. However, as the installation phase is temporary and with the 
possibility that traffic management systems could be designed to maintain traffic flow 
using a single carriageway, disturbance for residents could be managed and kept to a 
minimum. 
  
Cabling along the OHL wayleave was not considered within UGC6 as five alternative 
options were investigated. Furthermore, the sections of the OHL wayleave covered 
within UGC3 and UGC4 posed many additional installation and environmental risks in 
comparison to the other cable route options presented.  
 
LUC indicated an overal environmental preference for route UGC6D or UGC6E as 
although longer, these options require the least forestry felling, cross fewer flood risk 
zones and have the greatest potential to minimise effects on tourism and recreation 
receptors than route options west of Loch Ken. Refer to Appendix 2. 
 
CCI recommends cable route option UGC6E from the five route options investigated for 
the route between Glenlee and Tongland substation. This route option, though the 
longest of the five options investigated, is routed mainly along a sufficiently wide 
roadway with relatively few points of engineering difficulty in comparison to the 
alternative route options following the western side of Loch Ken. Access into both 
substations is via practicable routes for cable installation with reasonable options for 
joint bay locations and future access to the circuit for maintenance or repair operations 
presented along the length of the route. 
 
Access to the land around Crossmichael, Glenlochar and south of the A75 where the 
cable route leaves the roadway and cuts across country, was limited during the site 
survey, accordingly these sections of the route are primarily based on a desktop 
assessment. 
 
The selection of the preferred cable route will result in changes to wayleave 
requirements. Cable routes installed within existing carriageways would not require 
wayleaves for this section of the route. Other alternative cable routes will require 
changes to the proposed wayleaves, with wayleaves associated with the existing OHL 
routes being removed if they are not required. 
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4.6.10 UGC6 Glenlee Substation – Tongland Substation Cable Route Appraisal 
Conclusion 

 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC6E as the preferred cable route option between Glenlee and 
Tongland substation. This conclusion was predicated on cable route UGC6E being the 
preference for both the technical and environmental considerations.  
 
Furthermore, it was agreed that the selection of cable route UGC6E wholly met the 
objective for the UGC6 cable study which was to ensure consistency with the approach 
to routeing of overhead line i.e. a ‘blank sheet’ approach to identifying potential cable 
route options both east and west of Loch Ken. 
 
 
5 Underground Cable Route Length Summary Table 
 
Table 28 provides a summary table of all the underground cable study route lengths 
covered within this study and includes comparisons to the OHL route length and straight-
line lengths. 
 

Table 28 – Underground cable route length summary table  

Document 
Section 

Cable Route 
Study ID 

Straight Line 
Length (km) 

Overhead Line 
Length (km) 

Proposed 
Cable 
Length 
(km) 

5.1.4 UGC1A 2.3 2.9 3.2 
5.1.5 UGC1B 2.3 2.9 2.9 
5.1.6 UGC1C 2.3 2.9 2.9 
5.2.3 UGC2A 7.2 7.7 8.9 
5.2.4 UGC2B 7.2 7.7 8.43 
5.2.5 UGC2C 7.2 7.7 7.7 
5.3.3 UGC3A 3.3 3.6 4.2 
5.3.4 UGC3B 3.3 3.6 3.6 
5.4.3 UGC4A 11.9 13 14.2 
5.4.4 UGC4B 11.9 13 13 
5.4.5 UGC4C 11.9 13 16.1 
5.5.3 UGC5A 2.0 2.03 2.2 
5.5.4 UGC5B 2.0 2.03 2.03 
5.6.4 UGC6A 28.2 32.5 31.24 
5.6.5 UGC6B 28.2 32.5 31.34 
5.6.6 UGC6C 28.2 32.5 33.15 
5.6.7 UGC6D 28.2 32.5 37.79 
5.6.8 UGC6E 28.2 32.5 38.31 
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6 Summary of Agreed UGC Routes 
 
Following discussion between CCI, LUC and SPEN, agreement was reached on the 
preferred cable routes for each of the 6 UGC study areas. These agreed cable routes are 
to be taken forward to a final cable routeing report. A summary of the agreed cable routes 
is provided below.  
 
6.1 Agreed Cable Route for Polquhanity – Kendoon Substation UGC1 
 
CCI recommends cable route option UGC1B from the three route options investigated 
for the proposed OHL section between Polquhanity and Kendoon substation. This cable 
route option presents the most practicable option for cable installation and is of a similar 
length to the OHL route option. The inclusion of an overhead line section into Kendoon 
substation negates the many points of engineering difficulty associated with accessing 
the Kendoon substation site, even though construction of an OHL cable sealing end 
compound at PK10 would require the placement of additional above ground structures 
within sight of the A713. This option would also require the use of this OHL option on 
UGC2 into Kendoon substation from PK10. 
 
LUC indicated an overal environmental preference for route UGC1B as substantially 
less tree felling would be required than for UGC1C. Additionally, in comparison to 
UGC1A, UGC1B can span the Water of Ken and potentially the areas of peatland habitat 
and flood risk zone in the vicinity of Kendoon substation. However, very localised 
significant landscape and visual effects will arise from the introduction of a sealing end 
compound and terminal tower to facilitate the transition between OHL and UGC. Refer 
to Appendix 2. 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC1B as the preferred cable route option between Polquhanity 
and Kendoon substation. This conclusion was predicated on cable route UGC1B being 
the preference for both the technical and environmental considerations.  
 
Refer to section 4.1 page 16 of this study for additional detail on the selection of this 
buried cable route preference. 
 
Figure 60 shows the key plan for cable route UGC1B and Figure 61 a map of cable route 
UGC1B, where the route is marked with a black line. For detail relating to the numbering 
on the map, refer to section 4.1.5 of this study.  
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Figure 60 – Key plan with red line showing cable route UGC1B  
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Figure 61 – Black line showing cable route UGC1B  
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6.2  Agreed Cable Route for Kendoon – Glenlee Substation UGC2 
 
CCI recommends cable route option UGC2B from the three route options investigated 
for the proposed OHL section between Kendoon and Glenlee substation. Although 
1.13km would not be undergrounded, this cable route option presents the most 
practicable option for undergrounding. CCI deems installation of the cable system within 
a flood plain (1 in 200 years) to present less buildability risk than following a cable route, 
the majority of which is away from the carriageway crossing undulating rocky terrain.  
 
The inclusion of an overhead line section into Kendoon and Glenlee substations negate 
many of the points of engineering difficulty associated with accessing the Kendoon and 
Glenlee substation sites, even though construction of OHL cable sealing end compounds 
at PK10 and PK33 would require the placement of additional above ground structures 
within sight of the A713 and A762 respectively. 
 
LUC indicated an overal environmental preference for route UGC2C as it is the shortest 
cable route and requires the least tree felling and will result in substantially fewer visual 
effects on residential receptors in comparison to UGC2B while crossing fewer flood risk 
zones than UGC2A and UGC2B. Refer to Appendix 2. 
 
Following a joint review between CCI, LUC and SPEN, CCI’s route preference UGC2B 
was selected as the preferred cable route option between Kendoon and Glenlee 
substations. This conclusion was predicated on cable route UGC2B being the preference 
for the technical considerations, which on balance were given precedence to the specific 
environmental considerations in this instance.  
 
Refer to section 4.2 on page 34  of this study for additional detail on the selection of this 
buried cable route preference. 
 
Figure 62 shows the key plan for cable route UGC2B. Figure 63 and Figure 64 shows a 
map of cable route UGC2B, where the route is marked with a black line. For detail 
relating to the numbering on the maps, refer to section 4.2.4 of this study.  
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Figure 62 – Key plan with red line showing cable route UGC2B  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 150 of  184 

 
 

 

Figure 63 – Black line showing cable route UGC2B 6A+38C+42C(part)  
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Figure 64 – Black line showing cable route UGC2B 42C(part)+43C+46A  
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6.3 Agreed Cable Route for the Queen’s Way Crossing UGC3 
 
CCI recommends cable route option UGC3A from the two route studies for the proposed 
OHL crossing of the Queen’s Way. This option, though longer than the OHL route is 
more practicable for cabling installation as it follows established forest tracks where 
possible, thus reducing the requirement for felling and forest clearance. In addition, 
access to the cable route for future maintenance and repair operations could be more 
easily achieved and the replacement track maintained.  
 
Access to the UGC3 routes was limited during the site survey, accordingly this 
preliminary route investigation is based largely on a desktop assessment, particularly to 
the southern side of the Queen’s Way. 
 
LUC indicated an overal environmental preference for route UGC3A as less tree felling 
would be required in comparison to the other route options considered within cable study 
UGC3. Refer to Appendix 2. 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC3A as the preferred cable route option for the Queen’s Way 
crossing. This conclusion was predicated on cable route UGC3A being the preference 
for both the technical and environmental considerations.  
 
Refer to section 4.3 page 60 of this study for additional detail on the selection of this 
buried cable route preference. 
 
Figure 65 shows the key plan for cable route UGC3A and Figure 66 a map of cable route 
UGC3A, where the route is marked with a black line. For detail relating to the numbering 
on the map, refer to section 4.3.3 of this study.  

Figure 65 – Magnified extract of key plan with red line showing cable route UGC3A  
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Figure 66 – Black line showing cable route UGC3A 
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6.4 Agreed Cable Route for Bennan, Slogarie and Laurieston Forests UGC4 
 
CCI recommends cable route option UGC4C from the three route options investigated 
for the proposed OHL crossing of Bennan, Slogarie and Laurieston forests. This cable 
route option presents the most practicable option for cable installation as it negates many 
of the points of engineering difficulty associated with cabling through dense forest and 
peat habitats. In addition, UGC4C offers the best access both during the installation 
phase and after when access for future maintenance work is required. 
 
Access to the northern section of UGC4C cable route was limited during the site survey, 
accordingly this section of the cable route investigation is based largely on a desktop 
assessment. 
 
LUC indicated an overal environmental preference for route UGC4C as although longer 
it requires the least tree felling and will have the least impact on the Raiders Road and 
other recreational routes through paralleling the A762. Refer to Appendix 2. 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC4C as the preferred cable route option for the Bennan, 
Slogarie and Laurieston forests. This conclusion was predicated on cable route UGC4C 
being the preference for both the technical and environmental considerations.  
 
Refer to section 4.4 page 70  of this study for additional detail on the selection of this 
buried cable route preference. 
 
Figure 67 shows the key plan for cable route UGC4C. Figure 68 and Figure 69 show a 
map of cable route UGC4C, where the route is marked with a black line. For detail 
relating to the numbering on the map, refer to section 4.4.5 of this study.  
 

Figure 67 – Magnified extract of key plan with red line showing cable route UGC4C 
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Figure 68 – Black line showing cable route UGC4C section 36C(part) 
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Figure 69 – Black line showing cable route UGC4C section 36C(part) 
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6.5 Agreed Cable Route for the A75 Crossing UGC5 
 
CCI recommends cable route option UGC5A from the two route options investigated for 
the proposed OHL crossing of the A75. This option, though slightly longer than the OHL 
route is more practicable for cabling installation as it avoids steep changes in elevation 
and rocky outcrops.  
 
Access to the UGC5 routes was limited during the site survey, accordingly this 
preliminary route investigation is based on a desktop assessment, particularly to the 
southern side of the A75. 
 
LUC provided no overall environmental preference between the cable route options 
considered within cable study UGC5, due to the presence of few environmental 
constraints within this UGC, and with both routes following the alignment of the existing 
OHL wayleave. Refer to Appendix 2. 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC5A as the preferred cable route option for the A75 crossing. 
This conclusion was predicated on cable route UGC5A being the preference for the 
technical considerations, as in this instance no environmental preference was given 
owing to presence of few environmental constraints within the UGC5 study extents. 
 
Refer to section 4.5 page 94  of this study for additional detail on the selection of this 
buried cable route preference. 
 
Figure 70 shows the key plan for cable route UGC5A and Figure 71 show a map of cable 
route UGC5A, where the route is marked with a black line. For detail relating to the 
numbering on the map, refer to section 4.5.3 of this study.  
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Figure 70 – Magnified extract of key plan with red line showing cable route UGC5A 
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Figure 71 – Black line showing cable route UGC5A  
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6.6 Agreed Cable Route for Glenlee - Tongland Substation UGC6 
 
CCI recommends cable route option UGC6E from the five route options investigated for 
the route between Glenlee and Tongland substation. This route option, though the 
longest of the five options investigated, is routed mainly along a sufficiently wide 
roadway with relatively few points of engineering difficulty in comparison to the 
alternative route options following the western side of Loch Ken. Access into both 
substations is via practicable routes for cable installation with reasonable options for 
joint bay locations and future access to the circuit for maintenance or repair operations 
presented along the length of the route. 
 
Access to the land around Crossmichael, Glenlochar and south of the A75 where the 
cable route leaves the roadway and cuts across country, was limited during the site 
survey, accordingly these sections of the route are primarily based on a desktop 
assessment. 
 
LUC indicated an overal environmental preference for route UGC6D or UGC6E as 
although longer, these options require the least forestry felling, cross fewer flood risk 
zones and have the greatest potential to minimise effects on tourism and recreation 
receptors than route options west of Loch Ken. Refer to Appendix 2. 
 
Following a joint review between CCI, LUC and SPEN, agreement was reached to adopt 
CCI’s route preference UGC6E as the preferred cable route option between Glenlee and 
Tongland substation. This conclusion was predicated on cable route UGC6E being the 
preference for both the technical and environmental considerations.  
 
Refer to section 4.6 page 103  of this study for additional detail on the selection of this 
buried cable route preference. 
 
Figure 72 shows the key plan for cable route UGC6E. Figure 73, Figure 74, Figure 75, 
Figure 76 and Figure 77 show a map of cable route UGC6E, where the route is marked 
with a black line. For detail relating to the numbering on the map, refer to sections 4.6.7 
and 4.6.8 of this study.  
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Figure 72 – Key plan with red line showing cable route UGC6E 
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Figure 73 – Black line showing cable route UGC6E sections 9C+17C(part) 
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Figure 74 – Black line showing cable route UGC6E section 17C(part) 
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Figure 75 – Black line showing cable route UGC6E section 17C(part) 
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Figure 76 – Black line showing cable route UGC6E sections 
17C(part)+23C+26C+28C(part) 
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Figure 77 – Black line showing cable route UGC6E sections 
23C(part)+26C+28C+31C+32C+33C 
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7 Future Detailed Development of Preferred Cable Routes 
 
CCI has identified subsequent detailed design work for each preferred cable route option, 
in order to enable the definition of the UGC cable route alternatives to an OHL. This 
detailed design work includes: 
 

• Cable trench cross sections 
• Thermal ratings against MVA 
• Swathe calculation and drawings 
• Route access points and joint bay arrangements 
• Bill of quantities for each cable route 
• Additional site visits targeted at specific locations of interest along the preferred 

cable routes 
 

This information would be compiled and submitted in a separate final cable routeing 
report. 
 
 
S Lloyd    D Carpenter 
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Appendix  1 – SPEN Document Defining the Kendoon to Tongland Reinforcement 
Project  
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Appendix  2 – Cable Route Appraisal Document By LUC 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 173 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 174 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 175 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 176 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 177 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 178 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 179 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 180 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 181 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 182 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 183 of  184 

 
 

 

 



 

CCI Cable Consulting International Ltd 
 

 
PO Box 1, Sevenoaks TN14 7EN 
United Kingdom 

Engineering Study ER1003 C   
         14th April 2020 

 

 
Page 184 of  184 

 
 

 

 
References 

 
1 SPEN publication Major Electrical Infrastructure Projects: Approach to Routeing and 
Environmental Impact Assessment 
2 Desktop Ground Investigation Study (Stage 1) – Geotechnical Assessment Kendoon – 
Tongland 132kV OHL Development (PK, RR, EG & GT Routes) by Energyline Report 
No 90ID727-Rep—01  Issue 2 April 2018 
3 LUC maps drawing no. 6113-001-r0_KTR_Undergrounding_7500_index and 6113-
001-r0_KTR_Undergrounding_E_Lochken_25K_index received in email dated 
09.11.2018 
4 SPEN publication The Kendoon to Tongland 132kV Reinforcement Project Summary 
of Feedback from Second Round of Consultation March 2017 


