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1 Introduction 
This report details the abnormal load assessment and subsequent improvements or modifications required 
to the public roads to facilitate the transportation of the Abnormal Indivisible Loads (AILs) and general 
construction traffic as part of the Fanellan 400kV Switching Station and HVDC Convertor Station, on behalf 
of Scottish and Southern Energy Networks (SSEN) Transmission. The information contained in this report 
details the proposed route the transformer units and construction traffic could take from the port of entry to 
the sub-station site and summarises any improvements to the existing road network required to facilitate the 
proposed vehicle types. 

1.1 Site Location 
The proposed Fanellan development lies approximately 5km south west of Beauly within the Highland 
Council local authority. The OS Grid northings and eastings of the site are approximately 248404, 843094 
(to the middle of the proposed development site). Access to the site can be taken from the A831 via the A862 
and C1106 over the Black Bridge and finally onto Fanellan Road. Refer to Figure 1.1 for details of the location 
and Appendix A for the location drawing. 

 

Figure 1.1 Site location plan 

The site is currently a mixture of arable and grassland used for agricultural operations with some areas of 
plantation forest. The Upper Fanellan Cottages are located within close proximity to the site, however, these 
will be removed as part of the works. There is also an existing small holding farm building located within the 
proposed site boundary. 

1.2 Proposed Development 
The development consists primarily of a new 400kV convertor station and adjoining sub-station with 
associated access roads and drainage features. There are also a number of new or diverted high voltage 
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overhead lines terminating into the sub-station. To form a level platform for the sub-station and convertor 
station, significant earthworks is required with surplus material being used to form landscape landforms to 
shiel the eastern extents of the site, adjacent to Fanellan Road. 

1.3 Purpose of this Report 
This report has been prepared to detail the assessment of the transportation of AILs and larger construction 
vehicles to the site and describe any improvements which are required to the public road network in line with 
the requirements of Planning Advice Note (PAN) 75. PAN 75 requires a transport assessment to be 
undertaken where significant vehicle and travel movements will be generated due to the scale of the 
development. The report provides a summary of the roads on the route and highlights any modification 
required. The report considers a number of routes to the site based on the port of entry of the transformer 
units and routes where minimal improvement work or modification is required to the road network. Where 
improvement works are noted on the swept path analysis drawings, these are outline high level 
improvements and not confirmed due to the potential of the route assessed being unsuitable. Detailed public 
road improvement drawings are provided in Appendix F. Finally, after each route assessment, a summary 
and recommendation is provided with respect to the feasibility of using the route. 

Where structures are noted as being crossed in this report, the suitability of the structure from a capacity 
point of view has not been confirmed. Once a preferred route has been identified, structural assessments 
can be undertaken to confirm the capacity of the asset. 

For details of the Construction Traffic Management Plan, reference should be made to report LT459-SWE-
XX-XX-T-H-1002. 

1.4 Abnormal Indivisible Loads (AILs) 
The route assessment has been based on a tractor and trailer arrangement provided by Allelys Group 
totalling almost 80.3m in length. The weight of the transformer on the trailer unit is 290 tonnes with the total 
AIL weight being 433.75 tonne and a weight per axel of 14.45 tonne. A schematic of the vehicle is shown in 
Figure 1.2 and the drawing provided in Appendix B. Details of the transformer unit being transported are 
provided in Appendix C. 

 

Figure 1.2 Proposed abnormal indivisible load arrangement (Image courtesy of Allelys Transport) 

The trailer units used are Goldhofer Modular Trailer units, Figure 1.3. The trailer width is 3m and can support 
a maximum load of 30 tonnes per axel. The heigh of the trailer units is 1.150m with an allowance of 300mm 
up or down, where required. 
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Figure 1.3 Proposed steerable trailer units (Image courtesy of Allelys Transport) 

A full AutoCAD Vehicle Tracking model has been created to b mimic the AIL ( as shown in Figure 1.2). This 
vehicle tracking is the basis on which recommendations for any required modifications or improvements to 
the public road network are based. 

Due to the size of the tractor and trailer unit and the payload it is moving, notification and authorisation is 
required as the weight is over 44 tonnes, the length is greater than 18.3m and width is greater than 2.9m. 
The AIL requires a Special Order to move between the port of entry and the site location at Fanellan. 
Consultation and agreement with Police Scotland is also required.  

1.5 Construction Vehicles 
A number of standard Heavy Goods Vehicles (HGVs) have been considered as part of the assessment. 
These focused on standard artic lorry of a maximum length of 16.5m with a maximum weight of 44 tonnes  
through to 400 tonne cranes which will be required at various points during the construction. It is considered 
that HGVs shall be coming to the site via a number of routes, however, the routes assessed in this report, 
primarily focusing on the AIL, are relevant to typical HGVs. Section 6 of this report looks at specific 
improvements required to facilitate HGV movements near the development site.
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2 Route Assessment �± Invergordon to Fanellan 

2.1 Invergordon to Fanellan 
The first route considered as part of this assessment report is between the heavy lift port at Invergordon (Port 
of Cromarty Firth) and the site at Fanellen, Figure 2.1. This route has previously been utilised as a heavy 
load route between Invergordon and the existing Beauly sub-station and utilises the B817 between 
Invergordon and Alness, the A9 over the Cromarty Bridge to Tore Roundabout, the A832 to Muir of Ord 
before using the A862, A831 and Black Bridge to reach the site. The route is approximately 27 miles and 
consists of roads owned and operated by both Transport Scotland (A9) and The Highland Council (B817, 
A862, A831, C1106 Fanellan Road).  

 

Figure 2.1 Proposed route to Fanellan from Invergordon (image courtesy of Google maps) 

2.2 Swept Path Analysis and Road Modifications 
The chapters below describe the assessment undertaken and the corresponding improvements required to 
the public road network to facilitate the passage of the AILs. The chapters below should be read in 
conjunction with the route assessment drawings provided in Appendix D. The drawings are based on OS 
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master map data and C2 utility enquiries where appropriate. The information contained within the drawings 
assess the horizontal geometry of the route and highlights where above ground services are present. The 
vertical geometry of the routes and any structures has not been assessed. Due to the variability of the 
overhead lines, the report cannot confirm that there is sufficient headroom for the AIL to pass under it. 
Targeted survey will be required to confirm this. A video assessment has already been completed in August 
2023 and C2 enquires were returned in November 2023.  

2.3 Port of Cromarty Firth, Invergordon, to Alness 
The AIL leaves the Port of Cromarty Firth at Invergordon heading west on the B817 towards Alness. The 
load will take the full width of the carriageway cross-section, therefore, traffic heading east will need to 
temporarily be stopped in Alness to allow the AIL to reach the A9. Limited improvement measures are need 
along this section of the route. Refer to swept path analysis drawings 65209842-SWE-XX-XX-D-H-0001 to 
65209842-SWE-XX-XX-D-H-0005 inclusive for the specific locations of the improvements or modifications 
required. The route is summarised in Table 2.1, below. 

Table 2.1 Summary of B817 improvements or modifications 

Location Image from Route Survey Improvement or Modification Works Required 

 

The entrance to the Cromarty Firth Port at 
Invergordon has a substantial bell mouth to facilitate 
AILs, however, some hardening of the verge is 
required to allow the load to exit the port and head 
west. The B817 route to Alness appears to be in the 
region of 7.5 �± 8.0m wide in cross section, therefore, 
traffic will need to be stopped in both directions (at 
Alness Lidl junction and at the junction with the port 
entrance) to allow the AIL to pass. 

 

The AIL passes over the Rosskeen bridge which is 
a relatively modern structure.. The available cross 
section accommodates the AIL. The structure is 
owned by The Highland Council. 

IMPORTANT 

Rosskean Bridge is located on the B817 between 
Invergordon and the A9. No further information was 
available for the structure. 

The structure was assessed as part of the 2016 
route report and deemed to have the required 
capacity for the 16 axle AIL. No further assessment 
information was provided. 

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL crosses the A9 via the Alness Bridge which 
is operated by Transport Scotland.  

IMPORTANT 

The Alness bridge has a capacity a factor of safety 
of 1.16.  

No structural information was provided for the 
structure. 

The structure was assessed via Scotland Transerv 
for the 2016 route report and deemed to have the 
required capacity for the 16 axle AIL if straddling the 
lanes with no other vehicles present on the bridge.  

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 

 

 

At the B817 mini roundabout junction in Alness 
heading towards the A9 dedicated slip road, there 
are a number of Diagram 610 non-illuminated 
bollards located on the deflection islands. Due to the 
width of the AIL and required oversail area, these will 
need to be removed and reinstated. The swept path 
analysis undertaken assumes that the trailer units 
can overrun the 75mm upstand splay kerbs. This 
haulage company will be required to confirm this. 

 

The AIL will require the full cross section of the 
carriageway to access the A9 (southbound). To 
enter the A9, the load will need to pass on to the 
northbound A9 off slip carriageway. The first non-
illuminated deflection bollard will need to be 
removed and reinstated to allow the load to pass 
through. 
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2.4 Dalmore to Tore Roundabout via A9 
The A9 is of a high geometric standard between Alness and Tore Roundabout, therefore any improvement 
required is limited to Ardullie and Tore Roundabouts where the AIL needs to make a reasonable change in 
direction to negotiate the junctions. Refer to swept path analysis drawings 65209842-SWE-XX-XX-D-H-0006 
to 65209842-SWE-XX-XX-D-H-0027 inclusive for the specific locations of the improvements or modifications 
required. The route is summarised in Table 2.2 below. 

Table 2.2 Alness to Tore Roundabout 

Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL heads south along the A9 for approximately 
6.8 miles to Tore Roundabout. The A9 is of a good 
geometric standard with carriageway widths of 
3.75m or greater. Due to the width of the AIL, 
northbound traffic will have to be controlled to pass 
the AIL safely. The load passes under a bridge 
structure which carries the B817 over the A9. The 
headroom of this bridge is a minimum of 5.3m. 
Overhead services are at sufficient clearance to not 
impact the load. however, targeted survey will be 
required to confirm this, 

 

The AIL passes over a number of structures while 
travelling south on the A9 namely the River Averon 
Bridge, Allt Graad Bridge, River Sgitheah 
Bridge/Culvert and A9 bridge over Airfiled Road near 
Evanton 

IMPORTANT 

No assessment information is currently known about 
the structure. BEAR Scotland have been contacted 
and asked to provide additional information. 

 

The AIL passes over an existing culvert on the A9. 
The carriageway cross section remains of a high 
standard. 

IMPORTANT 

No assessment information is currently known about 
the structure. BEAR Scotland have been contacted 
and asked to provide additional information. 

 

There are numerous services passing over the A9 
carriageway. The overhead lines appear to have 
more than sufficient clearance to allow the AIL to 
pass under them, however, targeted survey will be 
required to confirm this. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

 

The entrance to Tore Roundabout is wide enough to 
allow the load to enter the roundabout. The load will 
be required to pass through part of the centre of the 
roundabout.. A temporary running surface will be 
required through the area of central roundabout 
island. No modification will be required at the entries 
or exists to the roundabout which would be more 
complex. See drawing 65209842-SWE-XX-XX-D-H-
0016 for the extents of the improvement required. 

The exit of the roundabout is similarly wide and able 
to facilitate the AIL passing without the need to 
modify any of the existing roadside furniture. 

 

 

2.5 Tore Roundabout to Muir of Ord via A832 
A summary and proposed improvements or modification relating to the road network between Tore 
Roundabout and Muir of Ord are noted in Table 2.3, below. Refer to swept path analysis drawings 65209842-
SWE-XX-XX-D-H-000 to 65209842-SWE-XX-XX-D-H-0037 inclusive for the specific locations of the 
improvements or modifications required.  

Table 2.3 Tore to Muir of Ord Assessment 

Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL passes over the Cromarty Frith bridge, 
owned by Transport Scotland, which has a cross 
section capable of accommodating the transformer 
unit. The load continues south on the A9 towards 
Tore Roundabout. The AIL will straddle over both 
the north and southbound A9 carriageways, 
therefore, traffic will need to be held to allow the load 
to pass. 

IMPORTANT 

Cromarty Bridge comprises 68no. 21.5m long spans 
of beam and slab construction. 

The structure was assessed via Scotland Transerv 
for the 2016 route report and deemed to have the 
required capacity for the 16 axle AIL if straddling the 
lanes with no other vehicles present on the bridge. 
The factor of safety derived during that assessment 
was 1.07 for a  load much smaller than the AIL 
considered under this report. 
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Location Image from Route Survey Improvement or Modification Works Required 

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 

 

Tore Roundabout is a significant interchange on the 
A9 to which the AIL will take the exit to the A832 
heading west towards Muir of Ord. Some minor 
hardening of verges may be required on the entry to 
Tore Roundabout. Due to the very minor nature of 
widening shown on drawing 65209842-SWE-XX-
XX-D-H-0027, the specialist haulage contractor 
should be consulted to confirm if is required. 

 

The A832 has a suitable cross section to allow the 
AIL to pass. The load will need the full width of the 
carriageway. From the route survey carried out, 
there does not appear to be any factors which would 
impact the AIL. There are numerous overhead 
services along the route, however, these appear 
from visual survey to have suitable clearance to the 
load, however, targeted survey will be required to 
confirm this. 

 

The junction with the A832 to the B9169 �V�K�R�X�O�G�Q�¶�W��
require any modification. It is proposed the AIL 
maintains its direction on the A832 heading west and 
then manoeuvres into the B9169 using the existing 
informal widening which is already present at the 
junction. The suitability of this movement should be 
confirmed with the appointed haulage contractor as it 
likely needs a change of direction of the tractors 
pulling and pushing the load. 

 

The B9169 has lane widths of approximately 3.3m 
and total cross section width of 6.6m �± 6.8m. The 
AIL will need the full width of the road, therefore, 
traffic will need to be held in Muir of Ord. 

 

 

 

The junction with the B9169 and A862 requires 
widening into the nearside verge to allow the AIL to 
pass safely. There may also be interaction with a 
small wall on the northbound verge of the B9169 
which may  need to be removed to facilitate the load 
passing. This will need to be confirmed by the 
specialist haulage company. 
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2.6 Muir of Ord to Wester Balblair via A862 
A summary and proposed improvements or modification relating to the road network between Muir of Ord 
and Wester Balblair are noted in Table 2.4, below. Refer to swept path analysis drawings 65209842-SWE-
XX-XX-D-H-00038 to 65209842-SWE-XX-XX-D-H-0041 for the specific locations of the improvements or 
modifications required.  

Table 2.4 Muir of Ord to Wester Balblair Assessment 

Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL heads south on the A862 heading towards 
Beauly. The road is of a good standard with cross 
section in the region of 7.0m. The AIL will take the 
full cross section of the road. Large sections of the 
route are tree lined which may require localised 
trimming so not to damage the transformer unit. 

 

The AIL passes over the Blackburn bridge which 
carries the A862 over a minor watercourse. The 
cross section is adequate to let the AIL pass over. 

IMPORTANT 

Blackburn Bridge is located on the A832, north of 
Beauly. The structure comprises precast 
prestressed concrete beams, with insitu concrete 
infill supported by reinforced concrete abutments 
with piled foundations. 

The structure was assessed by Arup in 2011 and 
deemed to have the required capacity for the 16 axle 
AIL if straddling the lanes, with no other vehicles 
present on the bridge.  

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 

 

The AIL makes its way south through Beauly town 
centre. Parking restrictions will need to be put in 
place to prevent on street parking. There are speed 
control table tops and humps in the road which it is 
assumed the load can negotiate. This will need to be 
confirmed by the specialist haulage company. 

 



 
 

 

Sweco | Fanellan  

Project Number LT459 

Date 25-02-2025 Ver P05  

Document reference LT459-SWE-XX-XX-T-H-1001-P05.docx  15/46 

Location Image from Route Survey Improvement or Modification Works Required 

 

Through Beauly the load crosses the existing 
Bridgend Burn bridge. 

IMPORTANT 

Bridgend Bridge is located on the A832, north of 
Beauly. The bridge is a single span masonry arch 
spanning a small stream. 

The structure was assessed by Arup in 2011 and 
deemed to have the required capacity for the 16 axle 
AIL if straddling the lanes with no other vehicles 
present on the bridge. The spandrels were not 
assessed for the AIL deviating from the centre line 
of the carriageway.  

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 

 

The load passes over the Beauly Railway bridge to 
the south of the town.  

IMPORTANT 

Beauly Railway Bridge is located on the A832, in 
Beauly. The structure is a single span masonry arch. 

The structure was assessed as part of the 2016 
route report and deemed to have the required 
capacity for the 16 axle AIL. No further assessment 
information was provided. 

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 

 

Image above taken from Google Earth 

IMPORTANT 

Teawig culvert is located on the A832, south of 
Beauly. The structure is corrugated steel pipe with 
concrete headwalls at both ends. 

The structure was assessed by Arup in 2011 and 
deemed to have the required capacity for the 16 axle 
AIL if straddling the lanes with no other vehicles 
present on the bridge. The headwalls were not 
assessed for the AIL deviating from the centre line 
of the carriageway.  

The structure would need to be reinspected and 
assessed for the proposed AIL if to be used as part 
of the route for Fanellan. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

The load then negotiates the junction at the A862 and 
A831. Turning the AIL directly into the A831 would 
require significant works. It is proposed the load 
continues to towards the Lovat bridge and the current 
tractor detach and new tractors are connected which 
provide a straight run towards the A831. The existing 
no entry road signs and diagram 610 bollards will 
need to be removed as the load will overhang into the 
verge and deflection island. 

 

2.7 Wester Balblair to Fanellan 
The last section of the route leaves the A862 head south towards the C1106 Fanellan Road via the Black 
Bridge (C1106). Refer to swept path drawings 65209842-SWE-XX-XX-D-H-00042 to 65209842-SWE-XX-
XX-D-H-0045 and 65209842-SWE-XX-XX-D-H-0084 and 65209842-SWE-XX-XX-D-H-0087. The Black 
Bridge has undergone a full structural assessment undertaken by Sweco and Category 3 check by Tony Gee 
and Partners. The current bridge does not have suitable capacity to carry the AIL , therefore, 
improvement and strengthening works are  required. The Black Bridge assessment report provides detailed 
analysis of the condition of the structure. Table 2.5 below summaries the route. 

Table 2.5 Wester Balblair to Fanellan Assessment 

Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL heads west along the A831 past the existing 
Beauly sub-station. The carriageway cross section 
is of a reasonable standard and no modification 
works are required. The AIL will require the full cross 
section of the road. 

 

The existing junction on the A831 needs some 
reasonably substantial widening to facilitate the load 
passing through. There is existing communications 
chambers and cabinets which will require re-located 
to allow the AIL to safely negotiate the junction. The 
widening to the north of the junction extents outwith 
the highway boundary into private land which will 
require consultation and agreement with the 
landowner. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

 

The AIL is proposed to access Fanellan over the 
Black Bridge (C1106) heading towards the C1106 
Fanellan Road. The current cross section is narrow 
due to temporary vario guard being in place to 
protect the substandard parapets. Temporary 
removal of the vario guard is likely needed, however 
confirmation by the haulage company would be 
required. 

IMPORTANT 

***The Black Bridge does not have sufficient 
capacity to carry the proposed AIL. It is also 
considered from the route assessment work that it 
would be unsuitable to carry daily construction traffic 
or specialist construction vehicles.*** 

 

Immediately prior to the junction with the U1604 just 
beyond the access to Forest Lodge, the AIL will head 
south onto a purpose built access route towards the 
Fanellan site. The access track will be appropriately 
sized to accommodate the load. The haulage 
company is required to confirm gradients can be 
negotiated by the AIL. 

 

2.8 Summary and Recommendation 
The Invergordon to Beauly route has been used previously by SSEN to transport AILs to the existing Beauly 
sub-station, however, having reviewed the previous route assessments, the load proposed under this 
commission is significantly larger. The road improvements from a horizontal perspective are relatively minor 
consisting of removal of street furniture and localised road widening, however some localised intrusion into 
private land is required. 

There are concerns regarding the suitability of a number of structures on the route, primarily the Cromarty 
Bridge. Previous assessments of the bridge for much lighter loads confirm a factor of safety of 1.07. It is 
considered this is not suitable to carry the proposed Fanellan AIL. Any improvement to the Cromarty Bridge 
would be significant, costly and take a considerable amount of time. It is not considered effective to undertake 
strengthening works of the existing bridge to achieve the current works programme. 

The full length of the route is considered acceptable for all other types of non-abnormal vehicles which will 
attend the site with the proposed improvement works noted in Section 6. 
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3 Route Assessment �± Port of Nigg to Alness 

3.1 Route Assessed 
Should the port at Invergordon not have suitable lifting equipment, the route from the Port of Nigg has been 
assessed as an alternative. This section of the report only assess the B9175 the junction on the A9 at Alness. 
The remainder of the route is assessed under Section 2 of this report. This route assessment section 
assumes the same vehicle parameters as noted in Section 1.  

 

Figure 3.1 Route from Nigg to Alness (image courtesy of Google maps) 

3.2 Port of Nigg to Nigg Roundabout 
The improvements or modifications required to the route between the Port of Nigg and Nigg Roundabout 
junction on the A9 are summarised in Table 3.1 below. Refer to drawings 65209842-SWE-XX-XX-D-H-0058 
to 65209842-SWE-XX-XX-D-H-0067, inclusive, for details of the swept path analysis and proposed outline 
locations of public road improvements or modifications. 
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Table 3.1 Port of Nigg to Nigg Roundabout Summary 

Location Image from Route Survey Improvement or Modification Works Required 

 

 

The AIL leaves the Port of Nigg heading north on the 
B9175. The current egress from the port requires 
over-run onto the existing verge. This requires 
hardening of the verge to facilitate the AIL safely 
leaving the port.  

From the swept path analysis it is likely modification 
to the port security building, placed in the centre of 
the egress from the port, requires temporarily 
removed to allow the load to pass. 

 

 

The B9175 is of a good horizontal standard and has 
a suitable cross section for the AIL. There are 
numerous overhead services along the route 
(electricity and openreach). These appear to be at 
suitable clearance so not to impact the AIL. 
however, targeted survey will be required to confirm 
this. 

 

There are numerous junctions and private dwellings 
along the route which will need to be temporarily 
controlled as the AIL will need the full width of the 
carriageway. 

 

IMPORTANT 

The AIL is required to pass over a railway level 
crossing on the B9175 at Nigg Station. Close 
consultation with Network Rail is required to confirm 
crossing sequencing. Indemnity insurance is 
required for crossing the Network Rail asset. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL is required to enter the Nigg Roundabout in 
an anti-clockwise direction. The diagram 610 non-
illuminated bollards located on the deflection island 
at the B9175 will be required to be removed and 
replaced and the load will over run the deflection 
island. The AIL enters the A9 on the northbound 
carriageway, towards oncoming traffic. Some 
localised widening of the carriageway is required in 
both the inner and outer circumference of the 
roundabout to allow the load to pass. 

3.3 Nigg Roundabout to Alness 
The improvements or modifications required to the route between the Port of Nigg and Nigg Roundabout 
junction on the A9 are summarised in Table 3.2 below. Refer to drawings 65209842-SWE-XX-XX-D-H-0068 
to 65209842-SWE-XX-XX-D-H-0083, inclusive, for details of the swept path analysis and proposed outline 
indicative public road improvements or modifications. 

Table 3.2 Nigg Roundabout to Alness Summary 

Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL enters the A9 heading south towards 
Alness. The A9 is of a high geometric standard. 
Numerous services pass overhead but these appear 
to have suitable clearance ,however, targeted 
survey will be required to confirm this. The AIL will 
require the full width of the carriageway cross 
section. 

 

The AIL continues south on the A9 passing over the 
Kildary Bridge which carries the A9 over B817. The 
structure has suitable cross section to allow the load 
to pass over. The structure is operated by Transport 
Scotland. 

IMPORTANT 

No assessment information is currently known about 
the structure. BEAR Scotland have been contacted 
and asked to provide additional information. 

 

Image above taken from Google Earth 

The AIL continues south on the A9 passing over the 
Railway structure carrying the A9 over the northern 
railway line. The structure has suitable cross section 
to allow the load to pass over. The structure is 
operated by Network Rail. 

IMPORTANT 

No assessment information is currently known about 
the structure. BEAR Scotland and Network Rail have 
been contacted and asked to provide additional 
information. 
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Location Image from Route Survey Improvement or Modification Works Required 

The AIL then reaches the Alness junction. The 
remainder of the route is summarised in Section 2 of 
this report. 

3.4 Summary and Recommendation 
Minor road widening modification is required along the length of the route. As shown on the swept path 
drawings, the A9 requires no modification beyond some minor widening at Nigg Roundabout. Similarly, the 
B817 is of suitable standard to allow the AIL to pass with the exception of modification works at the Port of 
Nigg entrance. Network Rail are required to confirm the AIL can pass over the level crossing at Nigg Station 
without causing any damage to the tracks. 

Reference should be made the Section 2.8 of this report which summarises the potential issue with the 
Cromarty Bridge in terms of its factor of safety for carrying such loads associated with the AILs considered 
in this report. Due to this, it likely makes the route from Nigg unfeasible due any improvements required to 
the Cromarty Bridge. 

The full length of the route is considered acceptable for all other types of non-abnormal vehicles which will 
attend the site. 
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4 Route Assessment - Lovat Bridge to Fanellan via 
Kiltarlity 

4.1 Route Assessed 
A route assessment has also been undertaken on an additional route to the Fanellan site which avoids the 
Black Bridge. Prior to the finalisation of the Black Bridge assessment, there was already queries whether the 
bridge would be able to accommodate the significant weight of the AIL and that of day to day construction 
traffic. The route assessed begins to the west of the Lovat Bridge on the A862 heading east to the junction 
with the A833, then heading south to the village of Kiltarlity via Allarburn Drive, Figure 4.1. The AIL would 
then head north along the eastern extents of Fanellan Wood before reaching the purpose built access track 
at Forest Lodge approximately 200m south of the existing Black Bridge abutment. 

 

Figure 4.1 Lovat Bridge to Fanellan Route via Kiltarlity (image courtesy of Google maps) 

4.2 Lovat Bridge to Fanellan 
The improvements or modifications required to the route between the Lovat Bridge and Fanellan are 
summarised in Table 4.2 below. Refer to drawings 65209842-SWE-XX-XX-D-H-0048 to 65209842-SWE-XX-
XX-D-H-0057, inclusive, for details of the swept path analysis and proposed public road improvements or 
modifications. 
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Table 4.1 Lovatt Bridge to Fanellan via Kiltarlity Assessment Summary 

Location Image from Route Survey Improvement or Modification Works Required 

 

 

The AIL begins by crossing the Lovat Bridge built by 
Thomas Telford and a Category A listed structure 
and scheduled monument. The bridge is signal 
controlled as its cross section only accommodates a 
single lane of approximately 6m in width. The bridge 
is a masonry bridge and has sandstone parapets 
and significant vertical curvature. The vertical 
curvature would potentially bottom out the 
transformer cradle unit due to the transport height, 
however this would need to be confirmed by the 
specialist haulage company. 

IMPORTANT 

***The Lovat Bridge has insufficient cross section to 
allow the AIL to pass over it without interacting with 
the existing parapets. Extensive modification would 
be required to the listed structure and scheduled 
monument. *** 

 

The junction between the A862 and A833 is too 
small currently to allow the AIL to pass. Significant 
road widening is required which extents out with the 
highway boundary. This requires the removal of the 
small walls which delineate the bell mouth to the 
A833. 

 

The A833 is narrow in cross section. The verges are 
narrow which does not allow any accommodate 
vehicle overhand due to stone walls being located 
on either side. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

The AIL then heads from the A833 to Allarburn Drive 
into Kiltarlity. The cross section of Allarburn Drive is 
a narrow two-way road with significant mature tree 
overgrowth above the road. Through Kiltarlity the 
AIL passes in close proximity to a primary school 
with associated zebra crossings. 

 

To the west of Kiltarlity there is a small structure 
which carries the road over the Bruiach Burn. The 
cross section of the carriageway here is narrow with 
stone parapets either side.  

IMPORTANT 

The Bruiach Burn structure does not have sufficient 
cross section to allow the AIL to pass over it. 
Modification of the existing parapets would be 
required as a minimum 

 

 

IMPORTANT 

The Black Burn structure does not have sufficient 
cross section to accommodate the AIL. A new 
structure would be required to allow the AIL to pass. 

 

 

IMPORTANT 

The Culburnie Burn structure does not have 
sufficient cross section to accommodate the AIL. 
Improvement work would not be economical and a 
full new structure would be required. 
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Location Image from Route Survey Improvement or Modification Works Required 

 

Image above taken from Google Earth 

The load continues north towards Fanellan using a 
single track road (U1604). The road is not of suitable 
standard to allow the AIL to progress and significant 
widening is required at various points combined with 
significant vegetation clearance. 

4.3 Summary 
The route to Fanellan via the Lovat Bridge and Kiltarlity is not considered feasible for an AIL to negotiate. 
Any modification to the Lovat Bridge would require significant consultation with statutory bodies to modify the 
listed structure and scheduled monument. To the west of Kiltarlity there are a number of minor structures 
which are not adequate due to restricted cross section and load limitations. These structures would need to 
be replaced with new bridges or box culvert sections. Taking the above into consideration, this route is 
deemed to increase costs and project durations due to the significant improvement works required. 

The route may be suitable for other types of site traffic including HGVs to access the development site when 
the Black Bridge is being replaced. Some minor modification/widening would be required to facilitate this. 
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5 Route Assessment: North Kessock to Tore 
Roundabout 

5.1 Route Assessed 
A further route assessment has been undertaken between North Kessock and Tore Roundabout with the 
anticipation that larger loads can be brought to a dedicated quay at Oakleigh Road, North Kessock. This 
route would remove any uncertainty regarding the capacity of the Cromarty Firth bridge and would ultimately 
join the previously assessed routes at Tore Roundabout on the A9, Figure 5.1. The route comprises of leaving 
North Kessock via Millbank, then heading north on the A9 through the Black Isle to Tore Roundabout. At 
Tore Roundabout, the route followed matches that of Section 2.0 of this report. 

 

Figure 5.1 North Kessock to Tore Roundabout Route 

5.2 North Kessock to Tore Roundabout 
The route from North Kessock to Tore Roundabout is summarised in Table 5.1, below. The route would use 
a temporary quay located in the Beauly Firth to land barges carrying the transformer units at which point they 
would be loaded onto the road train. This section of the report only deals with the assessment of the road 
network and not the suitability of landing barges at North Kessock, which has been assessed by others. Refer 
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to drawings 65209842-SWE-XX-XX-D-H-0088 to 65209842-SWE-XX-XX-D-H-0095 for details of the swept 
paths. 

Table 5.1 North Kessock to Tore Roundabout 

Location Image from Route Survey Improvement or Modification Works Required 

 

Image above taken from Google Earth 

The AIL will be loaded at the existing car park in 
North Kessock at Oakleigh Road. The transformer 
shall be unloaded from a barge and onto the road 
train before heading west along Oakleigh Road. 
Separate assessments shall be produced to confirm 
the suitability of landing the loads via barge in the 
Beauly Firth. 

 

Image above taken from Google Earth 

The AIL continues west onto Millbank taking up the 
full cross section of the road. There are utilities 
passing overhead which appear to have suitable 
clearance. Millbank is of reasonable vertical gradient 
but there are no steep gradient signs, therefore, it is 
assumed the AIL has capacity to negotiate this. 

 

Image above taken from Google Earth 

The AIL reaches the roundabout oat Millbank and 
the access/exit to the northbound A9. Modification of 
a number of street furniture elements is required to 
allow the vehicle to overrun and oversail the verges. 
This includes street lighting columns, a traffic signal 
pole and a number of road signs and deflection 
bollards. 

 

Image above taken from Google Earth 

The AIL heads north on the A9 towards Tore 
Roundabout. The A9 is dual carriageway between 
North Kessock and Tore Roundabout, therefore, no 
modification of the carriageway or furniture is 
required. There are a number of small span 
structures along the route which need their structural 
capacity to be confirmed. 

Upon reaching Tore Roundabout, the AIL follows the 
route described in Section 2.5 of this report, 
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5.3 Hitachi Route Assessment 
In December 2023, Hitachi, commissioned a route feasibility report to be undertaken by Allelys to assess the 
suitability of the route from North Kessock to Tore Roundabout continuing to the site at Fanellan. The draft 
report is appended to this documents in Appendix E. The Hitachi report provides details of the assessment 
works undertaken and the suitability of bringing the heavy loads into North Kessock via a barge. It must be 
noted that this report is still in draft and subject to change. 

5.4 Summary 
The route from North Kessock to Tore Roundabout is suitable to accommodate the AIL vehicle with minor 
modification of the of the existing road side furniture. Consultation with both The Highland Council and 
Transport Scotland is required due to ownership responsibilities along the route and further work is required 
to ensure the landing area for the barge is suitable in terms of the depth of water.
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6 Heavy Goods Vehicles (HGVs) Routing 
A number of varying HGVs shall be attending the development site over the course of the construction 
programme which are much less onerous than the AIL units. Specific points on the road network have been 
assessed to ensure there is suitable capacity to handle the HGV movements without requiring unsafe 
manoeuvres or impacting wider traffic movements. There will be far more HGV vehicle movements on a day 
to day basis than the AILs, therefore, swept path analysis has been undertaken to identify where 
improvement is required. The swept paths shown in this section use the vehicle noted in Figure 6.1 as the 
largest non-abnormal load vehicle accounting for older wagons being used on the site. Reference should be 
made to the Outline Construction Traffic Management Plan (CTMP), document number LT459-SWE-XX-XX-
T-H-1002, for details of the proposed routes to the site and when they will be used. 

 

 

Figure 6.1 Proposed swept path vehicle 

6.1 A831 / C1106 Fanellan Road Junction 
The A831 carriageway is approximately 6.5m (minimum) wide and is suitable to accommodate HGVs passing 
each other in different directions. The junction of the A831 and C1106 requires to be widened to allow the 
AIL to pass through but also benefits from widening to allow two HGVs to enter and exit the junction at the 
same time which may not be uncommon during the construction works. Figures 6.2 and 6.3 show the swept 
paths of the HGVs with the junction improvements. This junction will only be used for HGVs upon completion 
of the Black Bridge replacement works. It is anticipated these works will be complete by August 2027. 
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Figure 6.2 HGVs entering / existing the C1106 heading (east) 

 

 
Figure 6.3 HGVs entering / existing the C1106 (west) 

 

It is proposed to widen the C1106 Fanellan Road between the A831 junction and the U1604 Kiltarlity Road 
Junction to a 6.5m cross section to accommodate two HGVs passing each other. 

6.2 C1106 Fanellan Road / U1604 Kiltarlity Road Junction 
The existing junction at the C1106 Fanllen Road and the U1604 Kiltarlity Road requires improvement to 
facilitate the passing of the AIL vehicle which will take up the whole of the new junction, however, the junction 
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also needs to be of suitable standard for normal HGV activity. Figure 6.4 shows the proposed widened 
junction available to accommodate two articulated vehicles in conjunction with the widened C1106 and partial 
widening of the U1604 to accommodate the new junction.  

 

Figure 6.4 HGVs entering / existing junction with U1604 Kiltarlity Road 

6.3 C1106 Fanellan Road to Sub-Station Access Road Junction 
At the junction with Kiltarlity Road, Fanellan Road reduces to single carriageway with passing places and is 
unsuitable for the proposed volumes of construction traffic, particularly HGVs. This section of Fanellan Road 
shall be widened to 6.5m cross section, minimum, to facilitate two way running of HGVs, between the U1604 
junction with the new sub-station access road located 120m to the south. Figure 6.5 shows the swept paths 
of the HGVs passing each other when accessing the development access road. It is proposed that all 
construction traffic leaves the C1106 Fanellan Road at this point and no traffic continues south along Fanellan 
Road. This shall be the case all phases of the project. 
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Figure 6.5 HGVs entering / existing C1106 / sub-station access road junction 

6.4 A862 to A833 Junction 
During the initial months of the construction programme, HGVs will need to be routed to site avoiding the 
Black Bridge as the replacement works will be commencing. It is proposed to route HGVs, vans and cars via 
the A862, A833 and through the grounds of Beaufort Castle. The A862 and A833 have suitable cross sections 
to allow two HGVs to pass each other in opposite directions. Figure 6.6 and Figure 6.7 show the swept path 
arrangement of two HGVs entering and existing the A833  

 

Figure 6.6 HGVs entering / exiting the A833 junction with the A862 westbound 
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Figure 6.7 HGVs entering / exiting the A833 junction with the A862 eastbound 

It is recommend a topographical survey of the junction is procured to validate the swept paths noted in the 
figures above. Some overhang of the verges is noted in both arrangements which is considered acceptable 
in the worst case arrangement of two artic lorries negotiating the junction at the same time. 

6.5 A833 to Beaufort Castle 
There is potential option to route construction traffic through the Beaufort Castle estate leaving the A833 
southbound approximately 2.0km north of Kiltarlity, at the eastern access to the castle. This would require 
prior agreement with the land owner to proceed with this option. The access to the castle is via a narrow gate 
which will be supervised by an operative to ensure HGVs can without impacting other road users. Only a 
single vehicle can pass through the gate at a time. A holding area within the castle estate where construction 
traffic can be managed to ensure vehicles are not meeting each other at the gates could be implemented. 
Figure 6.8 shows the swept path arrangement entering the castle grounds from the A833. There is good 
visibility on approaches to the castle grounds which will allow the HGVs to safely make the turn. It is 
recommended the clearance to the gate towers is confirmed. 
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Figure 6.8 Access to Beaufort Castle from the A833 

6.6 Beaufort Castle to C1106 Fanellan Road 
HGVs shall leave the grounds of Beaufort Castle at the west access approximately 0.5km to the south east 
of the C1106 junction with the U1604. Traffic will head north west on the U1604 to the junction with the C1106 
Fanellan Road. The U1604 is of varying cross section but can facilitate small cars, vans and light good 
vehicles passing each other safely between the C1106 and the castle access. It is proposed to hold HGVs 
within the castle grounds until such time they can safely negotiate the U1604 without meeting other HGVs. 

7 Preferred Route and Public Road Improvements 

7.1 Preferred Route 
This report has assessed in detail, the suitability of a number of route to the Fanellan site and concluded that 
landing the transformers at North Kessock and transporting the loads via the A9 and then to Fanellan via 
Muir of Ord and Beauly is the most suitable route. Utilisation of this route still requires replacement/upgrade 
to the Black Bridge on the C1106 and a number of junction modifications, however, this route will minimise 
the impact on local communities. Figure 7.1 shows the most feasible route of the AIL to the site.  
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Figure 7.1 The preferred route of the AIL from North Kessock (image courtesy of Bing Maps) 

General construction traffic will use two routes to access the site at Fanellan. In the early parts of the project 
(September 2025 to August 2027) construction traffic shall be route via the A833 and Beaufort Castle estate, 
Figure 7.2. Acceptability of the using Beaufort Castle shall be agreed with the landowner and any 
accommodation works provided. 



 
 

 

Sweco | Fanellan  

Project Number LT459 

Date 25-02-2025 Ver P05  

Document reference LT459-SWE-XX-XX-T-H-1001-P05.docx  36/46 

 

Figure 7.2 Preferred route via the A833 and Beaufort Castle Estate before the Black Bridge completion (image courtesy of Bing Maps) 

Upon completion of the Black Bridge replacement works, all construction traffic shall be routed as shown in 
Figure 7.3, using the Black Bridge to pass over the River Beauly. 
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Figure 7.3 Access route for all construction traffic post the Black Bridge replacement (image courtesy of Bing Maps) 

7.2 Construction Traffic Impact Assessment 
During the construction phase of the works, an increase in traffic associated with the development will be felt 
on the local roads surrounding the development. The anticipated vehicle movements to the site over the 
course of the works is noted in Table 7.1 which are subject to refinement as the works are programmed in 
more detail. AILs are not considered in this table as these will move under special traffic orders and the 
impact on the road network will be managed by specialist sub-contractors and Police Scotland. 

Table 7.1 Anticipated vehicles movements associated with the works 

Haulage  Expected Vehicle 
Type  

Duration  Peak Two-
way Trips 
per Day / 

Week 

Total Two -
way Trips  

Staff  Cars / Vans  
Sep 2025 �± Feb 

2031 
110 / day 54,500 

Workforce and 
subcontractor  

Cars / Vans  
Sep 2025 �± Feb 

2031 
300 / day 143,000 

Site accommodation and 
maintenance  

Vans Sep 2025 �± Feb 
2031 

7 / week 670 

Skips  HGVs / Skips  
Sep 2025 �± Feb 

2031 
12 / week 930 

Heavy Goods Vehicle Flatbed lorry  Sep 2025 �± Feb 
2031 

31 / week 1800 

Septic Tank waste removal  HGV  Sep 2025 �± Feb 
2031 

3 / week 250 
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Haulage  Expected Vehicle 
Type  

Duration  Peak Two-
way Trips 
per Day / 

Week 

Total Two -
way Trips  

Aggregates  Flatbed lorry  Sep 2025 �± Feb 
2028 

40 / day 9,130 

Disposal of excess material Tipper lorry Sept 2027 �± Nov 
2028 

150 / day 9,150 

Ready-Mix concrete  
Tipper lorry / 
Mixer  

Nov 2025 �± Feb 
2028 

30 / day 6,900 

Pre-cast foundations  Flatbed lorry  July 2026 �± Jan 
2028 

15 / day 3,300 

Delivery of materials  Various  Sep 2025 �± 
June 2029 60/ day 21,900 

Substation road 
construction  

Tipper lorry  Apr 2027 �± Dec 
2027 

10 / week 130 

Light Goods Vehicles 
Rigid body up 7.5 
tonnes 

June  2027�± 
June 2029 

32 / week 1700 

Cable Drums  
HGV / Flatbed 
lorry 

Jan 2028 �± Jan 
2030 

4 / day 365 

Plant Delivery  
HGV / Flatbed 
lorry 

Jul 2027 �± April 
2030- 

15 / day 4,300 

Miscellaneous  Various July 2027 �± May 
2029 

15 / day 5,500 

 

Chapter 12 of the Environmental Impact Assessment Report (EIAR) provides an assessment of the 
percentage increase in the year 2027 of traffic movements due to the works. The main impact is on the 
C1106 Fanellan Road which sees a considerable increase in HGV and non-HGV traffic movements. To 
mitigate and in conjunction with the CTMP, the C1106 shall be upgraded to a 6.5m minimum carriageway 
cross section. The junctions at the A831 and U1604 are also to be significantly upgraded and a dedicated 
access road to the development site is to be installed. These measure will ensure the C1106 is in suitable 
condition to deal with the increased traffic levels. 

The A831, A833 and A862 will also see a considerable increase in traffic volumes. The A831, A833 and 
A862 are already of a good standard and able to accommodate HGVs passing each other in opposite 
directions. The recommendations of the CTMP will be put in place to mitigate any negative impacts of the 
increased traffic volumes. This will include set delivery times for HGVs attending site and ensuring restrictions 
are put in place when required to minimise the impact. 

Chapter 12 of the EIAR provides the theoretical space capacity of each of the road links impacted by the 
development works and all roads have sufficient capacity to cope with the increased traffic flows. 

7.3 Public Road Improvements  
The proposed public road improvements associated with the scheme are summarised below and cross 
referenced to the drawings where the improvements are noted. The public road improvement drawings are 
appended to this document in Appendix F. 

1. LT459-SWE-XX-XX-D-H-0101 �± A831 Junction Improvements: It is proposed to provide hardened 
verges on the A831 and C1106 at the junction area to allow the AIL to turn into the C1106 to head 
south over the Black Bridge. 
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2. LT459-SWE-XX-XX-D-H-0102 �± A831 / A862 Junction Improvements: Minor amendments are 
required to some road side furniture to allow the AIL to negotiate the junction. 
 

3. LT459-SWE-XX-XX-D-H-0103 �± A862 / B9169 Junction Improvements: Minor amendments required 
to one existing traffic sign. 
 

4. LT459-SWE-XX-XX-D-H-0104 �± A9 North Kessock Junction: Minor amendments required to one 
existing Diagram 610 bollard. 
 

5. LT459-SWE-XX-XX-D-H-0105 �± Millbank Roundabout Improvements: A number of modifications are 
required to some of the existing roadside furniture including lighting columns and traffic signals to 
allow the AIL to pass. 
 

6. LT459-SWE-XX-XX-D-H-0106 �± A831 to Fanellan Sheet 1 of 3: The C1106 is proposed to be 
formally widened to a 6.5m cross section. Upon completion of the works and delivery of the AIL, the 
road will have a new surface course overlaid. 
 

7. LT459-SWE-XX-XX-D-H-0107 - A831 to Fanellan Sheet 2 of 3: Continuation of widening the C1106 
to a 6.5m cross section and applying a new overlaid surface. 
 

8. LT459-SWE-XX-XX-D-H-0108 - A831 to Fanellan Sheet 3 of 3: Improvements to the existing junction 
with the C1106 and U1604 to widen out the carriageway and upgrade the initial section of Fanellan 
Road to a 6.5m cross section for two way traffic and provide curve widening. 
 

9. LT459-SWE-XX-XX-D-X-0103 �± Details of the outline sub-station access road junction with the 
C1106 Fanellan Road to facilitate construction and operational access. 
 

8 Operational Phase 
Upon completion of the development, both the sub-station and convertor station will be accessed on an 
ongoing basis for maintenance and training purposes. Both the sub-station and convertor station compounds 
include adequate parking provision and inclusions for laydown and unloading. Transport numbers to the site 
on a daily basis will be small and have a negligible impact on the local road network. All traffic going to the 
Fanellan site will be instructed to follow the preferred route noted in Section 7. 

9 Conclusion 
The route assessment report has provided an analysis of the road network between the ports of Invergordon 
and Nigg to the Fanellan site. The road networks to both Invergordon and Nigg require minor horizontal 
improvement to facilitate the transportation of the AIL. The biggest challenges noted in the assessment is 
the capacity of a number of structures along the route. The Black Bridge requires complete replacement to 
accommodate the AILs. Similarly, the Transport Scotland owned Cromarty Bridge does not appear to have 
sufficient capacity to support the AIL. 

It is considered the most suitable means of getting the AIL to the site at Fanellan is to via a dedicated quay 
at North Kessock and following the route from Tore Roundabout to Beauly and then to the A831 to the Black 
Bridge. This removes any uncertainty with the capacity of the Cromarty Firth bridge and also ensures the 
Black Bridge replacement or strengthening works are undertaken to route all construction traffic via the A831 
to minimise disruption in the surrounding minor roads. The report provides an alternative construction traffic 
route via Beaufort Castle (subject to land owner agreement) or via Kiltarlity and the U1604 during the period 
when the works are proposed on the Black Bridge. This will ensure the construction programme can be 
achieved while minimising the impact on the local communities. 
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Improvements are required to the C1106 and corresponding junctions to allow the volume of HGVs to access 
the site without causing issues for other road users. These improvements will allow traffic to pass each other 
in different directions safely and avoid the need for stoppages on the road network. 
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Appendix A 
Fanellan Development Site Layout 
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Appendix B 
Proposed Abnormal Indivisible Load Vehicle 
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